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Energy Research Abstracts 


Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation En- 
ergy Technology Data Exchange, the International Atomic 
Energy Agency’s International Nuclear Information 
System, or nation-to-nation agreements. Please note 
that ERA coverage of non-report literature is limited 
to that generated by Department of Energy activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for on-line 
searching as records within the Energy Data Base. The 
current-year records are available on the Integrated 


Technical Information System (ITIS). The entire data 
base is available through commercial on-line vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: In- 
formation Services. For further information, call (615)576- 
8401, FTS 626-8401. ERAis also available at authorized 
GPO Depository Libraries. (List is provided on the inside 
back cover.) 


ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. Asingle issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the Su- 
perintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. The GPO Stock Num- 
ber is 661-000-00000-7 and the price is $174.00 for the 
Volume 13 indexes. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which itis a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a data base for on-line retrieval. The data base 
serves as well for the production of numerous OST] pub- 
lications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal articles 


to books. The principal data elements included in these citations 
Report 


. Abstract number within volume. 1849 (DOE/ER/40438-T1) [Development of a hydrogen and 
. Report number identification for report-type literature. (4) deuterium polarized gas target for application in storage rings): 
. Title and subtitle (non-English title may appear in Progress report. Haeberli, W. Phys. viéolaboration. Wisconsin (©) 
parentheses, if applicable). GS Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored bye(15) 
. Author(s). First 10 names in the data record are printed, DOE Energy Research. DOE Contract FG02-88ER40438. Order 
then “et al.” is listed. (9) Number DE§9007246. Available from NTIS, PC “AOSIME ADT (6) 
. Author affiliation. Only first one is listed, in parentheses ead sala 
after author(s) to which it applies. This paper briefly discusses the Wisconsin test facility for storage 
Collaboration, if present. cells; results of target tests; the new UHV... 


. Corporate author(s) identifying corporation responsible 5 
Report Analytic 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69. pp. Tass Traneilion enangien ta Ne- | ') 


documents or applications. 03. ; like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. (12) 
; Journal title, volume, and issue for citations of journal (10) Fizicheskij Inst. 1988. (In Russian). In Experimental and theoretical 
articles. physics. Collection. Order Number DE89780060. Available from nTis~@3) 
. Date of publication. If not known, a processing date is (US Sales Only), PC AO3/MF A01; INIS. 
in brackets. Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER lONS/energy-level transitions; XENON lONS/energy- 
. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES:..: 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 
. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of néfiear (2) 
. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 


number. @ of Electrical and Electronics Engineers) Transactions on Plasma 
. Conference title, location, and date, if applicable. Science (USA), 16(5): 581-589 (Oct 1988). (CONF-881020-: Sympo- @) 
. Order number. The “DE” order number may be used for sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 


ordering from NTIS or OSTI, as appropriate. The “TI” ; Visible emission spectroscopy (380-650 nm) has been performed 
prefix is valid only at OSTI. on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.... 


. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 


ranean 
(See information on following page.) 18045 _— Polarization of fast particle beams by collisional 
. Drop note or explanatory statement. 


pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 

F a. s : } Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 

. Subject descriptors. Listed only if no abstract or only a and Trademark Office, Box 9, Washington, DC 20232. 

brief statement is included. A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 


Patent 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Nonreport literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excellent source 
of foreign materials. For translations of foreign language mate- 
rial, contact the John Crerar Library. For material difficult to 
locate, check with the British Library Document Supply Centre. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


John Crerar Library 
University of Chicago 
5730 S. Ellis 
Chicago, IL 60637 
312-962-7715 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438— 


T1 14:18494 NTIS, PC A03/MF A01 - OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
14:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 14:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 14:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 14:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
14:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
14:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
14:17641 DOE/ER/60664—1 


E 1.99: DE89007246/JAW MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the data base records.* The following list includes all of the 40 first- 
level and the 289 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 
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30 
40 
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01 
02 
03 


04 
05 
06 
07 
08 
09 
10 
20 


30 


COAL AND COAL 
PRODUCTS 

Preparation 

Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Conibustion 

Marketing and Economics 
Health and Safety 
Legislation and Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Legislation and Regulation 

Transport, Pipelines, and 
Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 
Reserves 
Geology and Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Artificial Stimulation 
Legislation and Regulation 
Transpori, Pipelines, and 
Handling 
Properties 


04 


07 


08 


40 
50 


01 
02 
03 
04 


01 
02 
03 


Numerical Listing of Categories 


Combustion 
Storage 


OIL SHALES AND TAR 

SANDS 

Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Manage- 
ment 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Prop- 
erties 

Spent Fuels Reprocessing 

Transport and Storage 

Marketing, Economics, and 
By-Products 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 
Economics 


HYDROGEN 
Production 
Storage 
Transport 


01 
02 
03 


04 
05 
06 


01 
02 
03 
04 
05 
06 
07 


01 
03 
04 
05 
06 
07 
08 
09 
10 


20 


01 
02 
03 


04 


Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC 

AND NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste and Wood Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 

Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 
Power-Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 

Resource Status and Assess- 
ment 

Geology and Hydrology of 
Geothermal Systems 

Geothermal Exploration and 
Exploration Technology 

Legal and Institutional Aspects 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 


vi 





Economic and Financial Aspects 


Environmental Aspects and 
Waste Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL AND WAVE POWER 
Regulations 

Economics 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 

ENGINEERING 

Power Plants and Power 
Generation 

Environmental Control 
Technology 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and 
Experimental Reactors 
Plutonium and Isotope 
Production Reactors 
Propuision Reactors 
Reactor Safety 


ENERGY STORAGE 
Magnetic 
Compressed Gas 


Pumped Hydro 
Capacitor Banks 
Flywheels 
Thermal 
Liquefied Gas 
Chemical 
Batteries 


ENERGY PLANNING 

AND POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, 
and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 

Facilities and Equipment 

Lasers 

Heat Transfer and Fluid Flow 

Materials Testing 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
Miscellaneous Instruments 
Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL SCIENCES, 

ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials 
Monitoring and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use 
Studies 

Regulations 





ENVIRONMENTAL SCIENCES, 

TERRESTRIAL 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials 
Monitoring and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL SCIENCES, 

AQUATIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials 
Monitoring and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL—SOCIAL 

ASPECTS OF ENERGY 

TECHNOLOGIES 

Social and Economic Studies 

Assessment of Energy 
Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 
Behavioral Biology 
Biochemistry 


Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and 
Rock Mechanics 

Geochemistry 

Oceanography 


PHYSICS | 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 


04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS Ii 
10 Nuclear Physics 
12-20 Nuclear Properties and Reac- 

tions 

30 Nuclear Theory 

40 Radiation and Shielding Physics 

50 Medical Physics 

60 Condensed Matter Physics 

61 Superconductivity 

70 Theoretical and Mathematical 
Physics 


FUSION ENERGY 
Plasma Research 
Fusion Power Plant Technology 


GENERAL AND 
MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 
05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 

ARMS CONTROL 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL AND COAL PRODUCTS 


DIRECT ENERGY CONVERSION 


ELECTRIC POWER 
ENGINEERING 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 

ENGINEERING 


52 


50 


51 


53 


ENVIRONMENTAL SCIENCES, 
AQUATIC 

ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 

ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 

ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

EXPLOSIONS AND 
EXPLOSIVES 

FUSION ENERGY 

GENERAL AND MIS- 
CELLANEOUS 

GEOSCIENCES 

GEOTHERMAL ENERGY 

HEALTH AND SAFETY 

HYDRO ENERGY 

HYDROGEN 


44 INSTRUMENTATION 

07 ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

36 MATERIALS 

03 NATURAL GAS 

05 NUCLEAR FUELS 

21 NUCLEAR POWER PLANTS 

22 NUCLEAR REACTOR 
TECHNOLOGY 

04 OIL SHALES AND TAR SANDS 

09 OTHER SYNTHETIC AND 
NATURAL FUELS 

43 PARTICLE ACCELERATORS 

02 PETROLEUM 

64  PHYSICS| 

65 PHYSICS Il 

14. SOLAR ENERGY 

16 TIDALAND WAVE POWER 

17. WIND ENERGY 





Energy Research Abstracts 


01 COAL AND COAL PRODUCTS 


48755 (DOE/FE-0142) Dinosaurs and powerplants: Energy 
from the past for the future. USDOE Assistant Secretary for Fos- 
sil Energy, Washington, DC (USA). Communications Staff. 1989. 
17p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90000751. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report is presented, and intended for use, as an educational 
tool. It contains general information on the formation, production, 
preparation, and Btu content of coal, petroleum, and natural gas. 
Comparisons are made to other types of energy from the past, 
present, and future. The report is also illustrated and contains 
cross-word type puzzles for learning enhancement. (CBS) 


48756 (ICCR-8804) Proceedings eighth international con- 
ference on coal research. Part 4. Combustion and utilisation-I. 
International Committee for Coal Research, Brussels (Belgium). 16 
Oct 1988. 118p. (In Japanese). (CONF-8810139—Pt.4: 8. interna- 
tional conference on coal research, Tokyo (Japan), 16-20 Oct 
1988). Order Number DE89760426. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

This proceedings present the combustion and utilization in Eighth 
International Conference on Coal Research. The efficiency of elec- 
trostatic precipitator in coal-fired power plant is expressed by an 
exponential function of the effective migration velocity. Deashing to 
0.5% or under by a chemical cleaning process is expected to be 
promising. The clean combustion in a fluidized bed, low NOx SOx 
burners including staged-mixing burner and lime-injected burner and 
coal-water-slurry were introduced. Increase of the bulk density by 
coal preheating and pulverization of coal are useful for improving 
the strength of blast furnace coke. The operational pressure can be 
decreased by appropriately blending coals. The direct coal-firing 
method for roadstone asphalt kiln drier which frequently repeats the 
start-up operation in a day was developed. Environmental pollution 
control has made a great technical progress in the heat market of 
coal except iron and steel and power generation by the improved 
operation and the use of fluidized bed. The performance of the dry 
desulfurization and denitrification process using activated char is 
higher than that of wet-scrubber system. The fluidized-bed gasifier, 
particularly coal gasification combined cycle, is promising for the 
coal-fired power generation viewing from the standpoints of low 
cost, improved environmental pollution and easy operation. Public 
Law concerning the Development of Clean Coal Technology was 
signed in law in the US. 57 references, 43 figures, 17 tables. 


48757 (ICCR-8805) Proceedings eighth international con- 
ference on coal research. Part 5. Combustion and utilisation-Il. 
International Committee for Coal Research, Brussels (Belgium). 16 
Oct 1988. 118p. (In Japanese). (CONF-8810139—Pt.5: 8. interna- 
tional conference on coal research, Tokyo (Japan), 16-20 Oct 
1988). Order Number DE89760427. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

This proceedings present the combustion and utilization of Eighth 
International Conference on Coal Research. The coke production in 
a rotary kiln is widely used because of no coal or coke grinding, 
completely automated process, suppression of air and water pollu- 
tions and intermittent operatability. Given the present crude oil price 
the construction of commercial plant ef coai hydrogenation is impos- 
sible, but the application of the technology to the hydrogenation of 
heavier oil is promising. It is difficult to commercialize the coal gasi- 
fication without grant because the assessment of suppression of 
environmental pollution is a problem. The high-temperature Winkler 
process for coal gasification was successfully operated in a demon- 
stration plant. It is expected to apply the process to the 
combined-cycle power generation due to meeting the environmental 
requirements at low cost. The coprocessing hydrogenation of brown 
coal together with residual oil is more advantageous than the hydro- 
genation of brown coal liquefaction. The manufacture of blast 


furnace coke by continuously carbonizing briquettes of non-coking 
coal was developed. The pressurized fluidized-bed combustion was 
developed for combusting coal with high contents of sulfur and ash. 
The integrated coal gasification combined-cycle power generation 
becomes more economical by producing the by-product of chemi- 
cals. The Rose SR deashing process and the coal liquefaction 
including the two-stage catalytic hydrogenation process give higher 
yield of liquid product than the H-Coal process. 14 references, 76 
figures, 15 tables. 
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48758 (DOE/PC/80753-TS) Development of the CNG [Con- 
solidated Natural Gas Company] shattering process for coal 
beneficiation to produce compliance fuels: Final report, Octo- 
ber 1985-September 1987. Sresty, G.C. CNG Research Co., 
Pittsburgh, PA (USA); IIT Research Inst., Chicago, IL (USA). 1987. 
91p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85PC80753. Order Number DE89015744. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

The major objective of this program is to produce clean fuels from 
high-sulfur coals. The explosive shattering process is based on se- 
lective grinding of the coal macerals while leaving behind the ash 
minerals unaffected. This is accomplished by adiabatically expand- 
ing a coal/water slurry from supercritical conditions to atmospheric 
conditions. The process also liberates the organic sulfur present in 
the coal macerals at the same time. Separation of the coal macer- 
als from the liberated ash and sulfur compounds would produce a 
clean energy source. 6 refs., 29 figs., 31 tabs. 


48759 (DOE/PC/88853-T1) Air-Sparged Hydrocyclone/ 
Advanced Froth Flotation fine coal cleaning: Technical 
progress report No. 6: Quarter No. 2, September-November 
1988. Shirey, G.A.; Stoessner, R.D. Pennsylvania Electric Co., 
Johnstown, PA (USA). 30 Dec 1988. 35p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88853. Order Number 
DE90000145. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The objective of the project is to evaluate the Air-Sparged Hydro- 
cyclone (ASH) and Advanced Froth Flotation (AFF) procedures for 
their effectiveness in cleaning fine (minus 100 mesh) coal. The two 
processes will be tested in a circuit capable of processing 0.124 to 
0.15 tons per hour of coal at the EPRI-CQDC. Performance of the 
two processes will be evaluated, and the economics of fine coal 
cleaning by both processes will be determined. During the past 
quarter, efforts were concentrated on the following tasks: installa- 
tion of process equipment and characterization of the test feed coal; 
start-up of the ASH and AFF circuits; and initialization of the AFF 
Test Program. 4 figs., 7 tabs. 


48760 (DOE/PC/88861—T17) High-sulftur coal research at the 
SIUC [Southern Illinois University at Carbondale] Coal Technol- 
ogy Laboratory: Quarterly progress report, January 1, 
1988—March 31, 1988. Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. 1988. 
126p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FC22- 
88PC88861. Order Number DE90000053. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

Research on high-sulfur coal which is taking place at the Coal 
Technology Laboratory at Southern Illinois University at Carbondale 
is divided into four general categories: coal science, coal prepara- 
tion, coal conversion, and coal utilization. The work in these four 
areas covers a broad spectrum of high-sulfur coal research from the 
very fundamental aspects of the coal, through its physical beneficia- 
tion and possible conversion, to its ultimate utilization and overall 
economic modeling. Individual projects are processed separately for 
the databases. 
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48875, 49552, 50185, 50240 


48761 (BNL-42490) Pumping carbon and hydrogen out of 
the ground using the hydrocarb process. Steinberg, M.; Grohse, 
E.W. Brookhaven National Lab., Upton, NY (USA). Jul 1989. 7p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
76CH00016. (CONF-891058-2: International underground coal 
gasification symposium, Delft (Netherlands), 9-11 Oct 1989). Order 
Number DE90000034. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

A new concept for UCG is proposed in which underground coal 
seams are hydrogenated with a hydrogen-rich gas in an injection- 
well to form a methane-rich production-well gas stream. The exit 
methane-rich gas stream, is decomposed to carbon black and a 
hydrogen-rich gas stream above ground. Part of the hydrogen-rich 
gas stream is withdrawn as a clean product gas and the remainder 
is recycled underground to, once again, hydrogenate the coal un- 
derground. Unlike conventional steam gasification of coal, which is 
an endothermic process requiring either oxygen or air to combust 
with coal underground to provide the endothermic heat of reaction, 
the hydrogenation of coal underground is exothermic which main- 
tains the temperature of the bed in the reaction between the coal 
and hydrogen to methane. This process thus, in effect, pumps car- 
bon fuel out of the ground with the use of hydrogen. Furthermore, it 
is a much safer system to operate than the steam-oxygen gasifica- 
tion of underground coal. 2 refs., 2 figs. 


48762 (CONF-880882-Absts.) Conference on fossil energy 
materials: Program and abstracts. Judkins, R.R.; Carlson, P.T. 
Oak Ridge National Lab., TN (USA). [1988]. 73p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract ACO5-840R21400. From 
Conference on fossil energy materials; Oak Ridge, TN (USA); 30 
Aug - 1 sep 1988. Order Number DE89017324. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The scope of the AR and TD Program addresses materials re- 
quirements for all fossil energy systems, including materials for coal 
preparation, coal liquefaction, coal gasification, heat engines and 
heat recovery, combustion systems, fuel cells, magnetohydrody- 
namics, and oil-shale processing. This book contains abstracts of 
research presented at the conference during the following sessions: 
structural ceramic composites, alloy development and mechanical 
properties, and corrosion and erosion of alloys. 


48763 (CONF-891081-2) Solubilization of coal by biocata- 
lysts in organic solvents. Scott, C.D.; Faison, B.D.; Woodward, 
C.A. Oak Ridge National Lab., TN (USA). [1989]. 20p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC05-840R21400. From 
Direct liquefaction contractors review meeting; Pittsburgh, PA 
(USA); 2-5 Oct 1989. Order Number DE90001065. Available from 
NTIS, PC A03/MF AO1 - OSTI; GPO Dep. 

The use of isolated enzymes for coal solubilization has been 
investigated, with an emphasis on enhancing enzyme activity, espe- 
cially in organic solvents. Possible enzymatic interactions and 
oxidative processes are discussed. Subbituminous and bituminous 
coals were studied in two different types of solubilization tests, fol- 
lowed by two analytical methods. (CBS) 


48764 (DOE/FC/10625-2720) Biological degradation of 
low-rank coal: Final report. Jones, W.J. Georgia Inst. of Tech., At- 
lanta, GA (USA). School of Applied Biology. Jun 1989. 84p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
85FC10625. Order Number DE89011678. Available from NTIS, PC 
AOS/MF A01 - OSTI; GPO Dep. 

The principal objective of this research project as tc investigate 
the potential for anaerobic bioconversion of low-rank coal. The re- 
search was divided into three phases, including: (a) assessment of 
biodegradation and coal chemistry, (b) anaerobic bioconversion of 
“model” low-rank coal constituents; and (c) anaerobic bioconversion 
of coal. A literature review of coal chemistry and microbially- 
mediated processes related to coal bioconversion was performed. 
Initial lab studies were conducted with selected “model” compounds, 
including simple aromatic constituents (phenol, cresol, catechol) as 
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well as more complex aromatic compounds (naphthol, 9- 
phenanthrol, dibenzothiophene) which may be components of 
low-rank coal. Analytical procedures were developed for efficient ex- 
traction, separation and quantitation of the test “model” compounds. 
Additional studies with a benzene-derived extract of a low-rank coal 
sample were performed. Extraction and quantitation procedures 
were developed to assess bioconversion potential. Preliminary toxic- 
ity experiments with “model” compounds revealed partial inhibition 
of growth of selected pure bacterial cultres as well as inhibition of 
microbial consortia at concentrations above those used in our test 
system. For most of the test compounds, little or no inhibition (toxic- 
ity) was noted. Overall results suggest that complex aromatic 
constituents which may be representative of low-rank coal structure 
are relatively recalcitrant to microbial attack by natural microbial 
populations. 88 refs., 14 figs., 23 tabs. 


48765 (DOE/MC/23277—2732) Phase I, Volume Il, Theoretical 
and bench scale research at TRCB [Texaco Research Center in 
Beacon, New York]: Topical report, October 1987—January 
1989. Najjar, M.S. Texaco, Inc., Montebello, CA (USA). Montebello 
Research Lab. Mar 1989. 103p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract FC21-87MC23277. Order Number DE89011676. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The objective of this work was to identify and characterize in-situ 
sulfur capture sorbents for use in coal gasification tests at the Mon- 
tebello Research Laboratory. The work addressed two tasks: (1) 
theoretical studies of in-situ desulfurization and slag-sorbent interac- 
tions and (2) bench-scale testing to study the behavior of slag and 
slag/sorbent systems under slagging gasifier conditions. The theo- 
retical studies included literature searches, thermodynamic 
equilibrium calculations, optical basicity calculations and predictions 
of ash/sorbent interactions utilizing published phase diagrams. 
Based on cost considerations and the results of the theoretical stud- 
ies, compounds of iron, sodium and calcium were selected for 
bench scale testing. The bench-scale tests primarily consisted of 
exposing mixtures of coal ash and sulfur sorbents to simulated syn- 
thesis gas at temperatures within the range of those found in a 
Texaco gasifier for sufficient time to reach equilibrium. After rapid 
quenching, the resulting slags were extensively analyzed to deter- 
mine the various phases that were formed. The viscosity of the 
slags was also measured to assess potential operating problems in 
the gasifier. 65 refs., 30 figs., 19 tabs. 


48766 (DOE/MC/23277-2733) Phase I, Volume Ill, Bench 
scale research at MIT [Massachusetts Institute of Tech- 
nology]: Topical report, October 1987—January 1989. 
Flytzani-Stephanopoulos, M.; Yu, T.Y.; Lew, S. Texaco, Inc., Monte- 
bello, CA (USA). Montebello Research Lab. Mar 1989. 7Op. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
87MC23277. Order Number DE89011677. Available from NTIS, PC 
AO4/MF AO1 - OSTI; GPO Dep. 

Several sulfur sorbent systems for potential application to desulfu- 
rization of hot gas streams exiting the air- or O2-blown Texaco coal 
gasifiers have been evaluated. MIT has synthesized and tested four 
mixed metal oxide desulfurization sorbents over the temperature 
range of 540-760°C (1000—-1400°F). Additionally, a commercial 
iron oxide and a zinc ferrite sorbent synthesized by United Cata- 
lysts, Inc. (UCI, L-3201) were evaluated at MIT in cyclic 
sulfidation-regeneration tests. Sorbent testing was carried out 
isothermally in lab-scale, packed-bed reactors at atmospheric pres- 
sure. The four mixed oxide sorbents had the following 
nominal compositions: (8CuO0-Fe203-Alz03), (8CuO-Al,Os), 
(ZnO.1.5Fe203), and (ZnO-2.5TiO2). All sorbents were prepared in 
highly porous and dispersed form according to the amorphous cit- 
rate technique. For the screening tests of Phase | of the work, 
sorbent granules (—20 + 35 mesh or —0.42 + 0.84 mm) were used, 
while for the Phase Il-testing, the sorbents were prepared and eval- 
uated in extrusion form (1/8” dia. cylinders). Extrusions were 
prepared from suitably sized, calcined powders of the sorbents such 
that they combined good mechanical strength with high pore vol- 
ume (>0.4 cm%/g) and medium high surface area (5-15 m?/g). The 
physical properties of the sorbent, regeneration, and losses are dis- 
cussed. 13 refs., 26 figs., 9 tabs. 


48767 (DOE/PC/79934-T2) Catalytic gasification of coal 
chars by potassium sulphate and ferrous sulphate mixtures: 





Sixth quarterly technical progress report. Akyurtlu, J.F.; Akyurtlu, 
A.; Adeyiga, A.A. Hampton Univ., VA (USA). Dept. of Engineering. 
Jul 1989. 37p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-87PC79934. Order Number DE90000047. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The main objective of this investigation is to evaluate the catalytic 
activity of (K2SO, + FeSO,) mixtures in the steam gasification of 
coal char and to compare it with that of KoCO3. The research has 
been planned such that the effects of chemical and physical proper- 
ties of char upon gasification rate and product composition will be 
evaluated quantitatively. In this quarter of study, charring procedure 
has been standardized; the catalyst behavior under different gas 
atmospheres and in the presence of PSOC-1451 char has been in- 
vestigated; and the steam gasification of PSOC-1451 char in the 
presence of Hz and (K2SO, + FeSO,) mixtures has been studied 
by varying the catalyst composition. A maximum in the gasification 
rate was observed at a catalyst composition corresponding approxi- 
mately to 90% K (atomic) and 10% Fe. 3 refs., 21 figs., 4 tabs. 


48768 (DOE/PC/88801—-T3) Improved performance in co- 
processing through fundamental and mechanistic studies in 
hydrogen transfer and catalysis: Quarterly report, March 27— 
June 27, 1989. Curtis, C.W.; Guin, J.A.; Tarrer, A.R. Auburn Univ., 
AL (USA). Dept. of Chemical Engineering. [1989]. 17p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-88PC88801. Or- 
der Number DE89017791. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Objectives of this research are to: gain a fundamental under- 
standing of the role and importance of hydrogen transfer reactions in 
thermal and catalytic coprocessing by examining possible hydrogen 
donation from cycloalkane/aromatic systems, gain an understanding 
of the chemistry and enhanced reactivity of hydrotreated residum, 
by enriching petroleum solvent with potent new donors, nonaromatic 
hydroaromatics, thereby promoting hydrogen transfer reactions in 
coprocessing. Progress is reported. 10 refs., 2 tabs. 


48769 (DOE/PC/88802-T2) Exploratory coprocessing re- 
search: Quarterly report No. 3, March 1, 1989-May 30, 1989. 
Hirschon, A.S.; Tse, D.S.; Malhotra, R.; McMillen, D.F.; Ross, D.S. 
SRI _ International, Menlo Park, CA (USA). Apr 1989. 16p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88802. Order Number DE90000049. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objectives of this project are to: (1) study the scope of hy- 
drothermal pretreatment of coal on subsequent conversion, (2) 
identify and study the chemical or physical causes of this effect, and 
(8) attempt to elucidate the chemistry responsible for any coal-resid 
synergisms. This project is divided into three tasks. A summary of 
our work during this quarter is described below. During this quarter 
we conducted several experiments under coprocessing conditions. 
These experiments were designed to (1) determine the optimal 
method to study coprocessing, and (2) to investigate several coals 
of various ranks to determine the effects of pretreatment on the con- 
versions. Last quarter we found that our conditions of 400°C and 
500 psi of hydrogen were too low for good conversions. Therefore, 
we are now using coprocessing conditions of 425°C and 1200 psi 
of hydrogen, which are similar to other coprocessing experiments 
found in literature, and are now getting similar conversions. We be- 
gan our experiments with PSOC 1098, an Illinois #6 coal, and are 
now conducting our experiments with Argonne premium samples. 
Our first experiments have been using approximately 5 g of coal 
and 30 g of Maya ATB. The focus of these experiments is on the 
effects of pretreatment on conversion. 5 refs., 2 figs., 3 tabs. 


48770 (DOE/PC/88812-T4) Process and analytical studies 
of enhanced low severity co-processing using selective coal 
pretreatment: Quarterly technical progress report, March—May, 
1989. Baldwin, R.M.; Miller, R.L. Colorado School of Mines, Golden, 
CO (USA). Dept. of Chemical Engineering and Petroleum Refining. 
1989. 32p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-88PC88812. Order Number DE90000051. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes progress on research during the third quar- 
ter of this contract dealing with applications of coal pretreatment 
techniques in coal hydroliquefaction by co-processing. The objec- 
tives of the project are to investigate various coal pretreatment 
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techniques, such as mild alkylation, and to determine the effect of 
these pretreatment procedures on the reactivity of the coal. 
Reactivity enhancement will be evaluated under both direct hy- 
droliquefaction and co-processing conditions. Research during the 
past quarter focused on the continuation of development for analyti- 
cal techniques that will be required to rapidly assess the chemical 
changes in coal brought about by the pretreatment procedures. The 
tool we have been developing for this purpose is photoacoustic 
FTIR. Coal liquefaction and liquefaction coprocessing experiments 
in the microautoclave tubing bomb and 300-cc stirred autoclave 
reactors were initiated. Also, a procedure by which two-stage close- 
coupled liquefaction and/or coprocessing can be simulated in the 
300-ce stirred autoclave was developed. 1 ref., 7 figs., 2 tabs. 


48771 (DOE/PC/88814—T3) Fundamental studies of retro- 
grade reactions in direct liquefaction: Quarterly report, April 
1—June 30, 1989. Serio, M.A.; Solomon, P.R.; Bassilakis, R.; Kroo, 
E. Advanced Fuel Research, Inc., East Hartford, CT (USA). [1989]. 
19p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88814. Order Number DE89017792. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The work performed during the third quarter can be summarized 
as follows: The preparation of poly(eugenol) and poly(4-allylphenol) 
was completed. Procedures for the reductive demercuration of poly- 
mers from 4-allylphenol and eugenol were worked out. The growth 
of the polymer chain was monitored using GPC. The polymers were 
characterized using GPC, NMR, and FIMS. NMR and FIMS data 
are consistent with the structure of the polymer. The characteriza- 
tion of the ion-exchanged samples by TG-FTIR and SEM/x-ray was 
completed. The results of the x-ray analysis of the ion-exchanged 
samples confirmed that the concentrations of ion-exchangeable 
cations (Ca, Mg, Na, K) were significantly reduced. Experiments on 
the methylation of coals were undertaken at SRI with PSOC 1098, 
and Illinois No. 6 coal and a Wyodak coal (Argonne), using the pro- 
cedures described by Liotta and coworkers. The progress of 
methylation was monitored using IR spectrometry. All the active hy- 
drogens could not be methylated in one step and experiments were 
conducted with multiple stages of methylation and longer reaction 
times. 4 figs., 4 tabs. 


48772 (DOE/PC/88818—1) Two-stage, close-coupled cat- 
alytic liquefaction of coal: First quarterly report, 1 October 
1988—December 1988. Comolli, A.G.; Johanson, E.S. Hydrocarbon 
Research, Inc., Lawrenceville, NJ (USA). Jan 1989. 17p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-88PC88818. Or- 
der Number DE89017700. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This report summarizes the work in the first quarter on a new 
contract for the development and scale-up of a two-stage, close- 
coupled catalytic liquefaction process for coal. During this period a 
project management plan was prepared, microautoclave screening 
of coal and solvents was started and plans were formulated for a 
bench run. 3 figs., 1 tab. 


48773 (DOE/PC/88919-T1) Bioprocessing of lignite coals 
using reductive microorganisms: Progress report No. 2, Febru- 
ary 1—August 15, 1989. Crawford, D.L. Idaho Univ., Moscow, ID 
(USA). Dept. of Bacteriology and Biochemistry. [1989]. 5p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88919. Order Number DE89017794. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Research objectives are to: (1) Isolate or acquire frorn culture 
collections microbial strains that carry out organic transformations 
that would cause the depolymerization, reduction and/or liquefaction 
of lignite coals. (2) Characterize the desirable reactions by growing 
the microbial strains on coal model compounds, and determine if 
the reactions occur when the microorganisms grow on coal; and (3) 
Determine if it is possible to microbiologically depolymerize coal in 
order to prepare a more susceptible substrate for conversion by re- 
ductive microorganisms. Progress is reported. 


48774 (DOE/PC/88930-T3) Bimetallic promotion of coopera- 
tive hydrogen transfer and heteroatom removal in coal 
liquefaction: Quarterly technical progress report, March 1, 
1989-—May 31, 1989. Eisch, J.J. State Univ. of New York, Bingham- 
ton, NY (USA). 1 Jul 1989. 5p. Sponsored by U.S. DOE Fossil 
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Energy. DOE Contract FG22-88PC88930. Order Number 
DE90000046. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The ultimate objective of this research is to uncover new catalytic 
processes for the liquefaction of coal and for upgrading coal-derived 
fuels by removing undesirable organosulfur, organonitrogen and 
organooxygen constituents. Accordingly, this study is exploring how 
crucial hydrogen-transfer processes might be catalyzed by soluble, 
low-valent transition metal complexes and/or Lewis acids under 
moderate conditions of temperature and pressure. By learning the 
mechanism whereby Hz, metal hydrides or partially hydrogenated 
aromatics do transfer hydrogen to model aromatic compounds, with 
the aid of homogeneous, bimetallic catalysts, we hope to identify 
new methods for producing superior fuels from coal. This quarter, 
an initial survey of the Lewis acid-catalyzed hydrogen transfer be- 
tween aromatic and hydroaromatic hydrocarbons was completed. 
Ongoing work is attempting to anchor such aluminum Lewis acids 
to surfaces, so that hydrogen transfer of coal liquids might be 
achieved by percolation through a catalytic-bed reactor. 


48775 (EPRI-GS-6489) Design and commissioning of a fil- 
ter module for high temperature and pressure. Schiffer, H.P.; 
Renz, U.; Dibelius, G.; Pitt, R. Electric Power Research iInst., Palo 
Alto, CA (USA); Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl fuer Waermeuebertragung und Klimatechnik; Schumacher 
G.m.b.H. and Co. K.G., Crailshiem (Germany, F.R.). ¢ Sep 1989. 
79p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This interim report discusses the status of the work, conducted 
under EPRI contract 1336-7, on the application of ceramic filter hot 
gas cleanup technology for pressurized fluidized bed combustion. 
This interim report represents the status of the work on the design, 
the construction, and the commissioning of a pilot filtration test facil- 
ity through September 1987. The goal of the effort is to advance the 
science and engineering of gas filtration at high temperatures and 
high pressure up to 850°C and 4 bar. The project applies the tech- 
nology of porous sintered silicon-carbide filter elements in the 
filtration of gases under extreme conditions by subjecting an array 
of such filter elements and their containment vessel to intensive en- 
durance tests lasting about 6,000 hours. The research included into 
this project covers experimental and theoretical analysis divided into 
parallel tasks. This report will introduce the experimental set up, the 
anticipated test program, and the theoretical investigations on signif- 
icant phenomena closely related to hot gas cleanup technology. 19 
refs., 27 figs., 4 tabs. 


48776 (ICCR-8803) Proceedings eighth international con- 
ference on coal research. Part 3. Upgrading. Intemational 
Committee for Coal Research, Brussels (Belgium). 16 Oct 1988. 
86p. (In Japanese). (CONF-8810139-Pt.3: 8. international confer- 
ence on coal research, Tokyo (Japan), 16-20 Oct 1988). Order 
Number DE89760425. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

In the near future, far more strict environmental restriction will be 
executed for the coal users in West Germany. Therefore, there are 
prospects that high grade coal ratio will be increased, ash content 
and sulfur content will be sharply decreased, and cargo work will be 
improved. To respond to these requirements, suggestion is made to 
widen application of super fine coal. Furthermore, technical metris 
of CWM and super fine fuel, and the design of CWM adjusting plant 
and 3MW water tube boiler and the relevant data were presented 
by the representatives from England and France together. On the 
other hand, Belgium representatives reported how to adjust and ac- 
tually burn extra long quality coal which will not be burnt in the 
normal fluid bed. In the report, unit No. 1 (electric output is 10MW) 
has been operated for three years using the coal of which ash con- 
tent exceeds 75%, and unit No. 2 (evaporation is 120t/h, output is 
25MW) is under construction at present. In addition to these presen- 
tations and reports, a new evaluation method of coal adjusting plant 
(Australia) and large scale coal terminal which has been constructed 
in Chiba Pref. were introduced. 13 references, 23 figures, 5 tables. 


48777 (PB-89-197701/XAB) Discharges from coal- 
gasification plants. Bombaugh, K.J.; Rhodes, W.J. Radian Corp., 
Austin, TX (USA). 1988. 10p. Available from NTIS, PC A02/MF A01. 


Pub. in Environmental Science and Technology, Vol. 22, No. 12, 
1389-1396(1988). 

This paper reviews organics data obtained from fixed-bed coal- 
gasification processes. The review indicates that, when gasifiers 
were operated with fuels having similar volatiles contents, they all 
produced about 30 kg of condensable organics per metric ton of 
feed coal; entrained-bed processes produced virtually none. These 
condensable organics were generally similar in composition. How- 
ever, detailed comparisons of the results indicated that the sums of 
the speciated components accounted for a relatively small portion of 
the total organics and that significant data gaps remain. Further in- 
vestigation indicated that the speciation methodology may have 
omitted certain types or classes of compounds that were not specifi- 
cally sought. This review points up the strengths and identifies 
weaknesses in the data compilations. 


48778 (PB—89-198014/XAB) Optimization of coal- 
beneficiation plants for SO2 emissions control. Rubin, E.S.; 
Skea, J.F. Carnegie-Mellon Univ., Pittsburgh, PA (USA). 1988. 11p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Jn!. of the Air Pollution Control Association, Vol. 38, No. 
10, 1281-1288(Oct 1988). 

This article describes an optimization model for estimating the 
properties and cost of washed coal from coal-beneficiation plants of 
varying levels of complexity. The design and technical description of 
the plant performance model are presented, together with cost 
algorithms for three plant designs with increasing sulfur-removal ca- 
pability. Important concepts included in the model are the treatment 
of different coal-size fractions, the efficiency of coal washing equip- 
ment, and the optimization of plant yield to achieve a target coal 
quality. When employed in a larger simulation framework, the plant 
model serves as a building block for obtaining more-realistic esti- 
mates of the role of coal cleaning as a cost-effective method of 
sulfur emissions reduction from coal combustion. 


48779 (SAND-88-2601C) Correlation of NMR and GC-MS 
data on the hydrogen-donor potential of process solvents used 
in coal liquefaction. Snape, C.E.; Stephens, H.P.; Kottenstette, 
R.J.; Moinelo, S.R. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 7p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC04-76DP00789. (CONF-891001-3: International conference on 
coal science, Tokyo (Japan), 23-27 Oct 1989). Order Number 
DE89013154. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

An integrated analytical approach using compound class separa- 
tions, NMR and GC-MS in conjunction with catalytic and sulphur 
dehydrogenation and low temperature hydrogenation has been ap- 
plied to investigate the distribution of H-donor groups in a typical 
coal liquefaction process solvent. The NMR results include both hy- 
drogen which is easily donated as well as hydrogen contained in 
poor H-donor naphtheno-aromatic compounds; GC-MS data indicate 
that these poor donors are principally acenaphthenes/benzoindans 
and their homologues. Hence, an array of techniques must be used 
to evaluate donor potential of liquefaction solvents. 10 refs., 1 fig., 1 
tab. 


48780 (SAND-88-2721C) Hydrous metal oxide catalysts for 
direct coal liquefaction. Stephens, H.P.; Dosch, R.G.; Stohl, F.V. 
Sandia National Labs., Albuquerque, NM (USA). [1989]. 5p. Spon- 
sored by U.S. DOE Fossil Energy. DOE Contract AC04-76DP00789. 
(CONF-891001—1: International conference on coal science, Tokyo 
(Japan), 23-27 Oct 1989). Order Number DE89011883. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Because of their high surface areas and versatility for the disper- 
sion of any metal or combination of metals, hydrous metal oxide 
(HMO) ion exchangers provide a promising support system for 
preparation of coal liquefaction catalysts. This paper reports 
progress in preparation, pretreatment, and testing of catalysts syn- 
thesized from one member of the HMO system, hydrous titanium 
oxides (HTOs). Results of a preliminary bench-scale coal resid up- 
grading test with a base metal HTO catalyst and subsequent 
experiments to determine the impact of calcining conditions on hy- 
drodesulfurization (HDS) activity are described. Three catalysts 
were prepared for these experiments: a trimetallic CoNiMo/HTO 
(0.9% Co, 1.1% Ni, and 10.6% Mo, wt % volatile free basis) for the 


bench-scale coal residuum upgrading test and two NiMo/HTOs (one 
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with 7.9% Ni, 10.0% Mo and the other with 4.6% Ni, 9.3% Mo) for 
the experiments to determine the impact of calcining conditions on 
HDS activity. 6 refs., 2 figs. 


48781 (SAND-89-1686C) Novel dispersed catalysts for hy- 
dropyrolysis and low temperature hydrogeneration of coals. 
Snape, C.E.; Lafferty, C.J.; Eglinton, G.; Robinson, N.; Stephens, 
H.P.; Dosch, R.G. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 8p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC04-76DP00789. EN3V-0048-UK(H). (CONF-891001-7: Interna- 
tional conference on coal science, Tokyo (Japan), 23-27 Oct 1989). 
Order Number DE89015886. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

Results of fixed-bed hydropyrolysis and low temperature hydro- 
genation tests with a selection of coals and dispersed catalysts are 
described. Tar yields greater than 60% have been achieved in 
hydropyrolysis using sulphided molybdenum (Mo) with Mo concen- 
trations as low as 0.1% daf coal for a number of bituminous coals. 
The hydrogenation tests indicated that the threshold temperature 
with these catalysts for oil generation from bituminous coals is 
350°C. 16 refs., 2 figs., 2 tabs. 


48782 (SAND-89-2223C) Studies of the initial reactions that 
occur during direct coal liquefaction. Stohi, F.V. Sandia National 
Labs., Albuquerque, NM (USA). [1989]. 10p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC04-76DP00789. (CONF- 
891081-—1: Direct liquefaction contractors review meeting, 
Pittsburgh, PA (USA), 2-5 Oct 1989). Order Number DE90000843. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The objectives of this work are to identify the types of compounds 
and process conditions that give rise to retrogressive reactions dur- 
ing preconversion processing. Experiments have been performed to 
evaluate the impacts of temperature, pressure, catalysts, mineral 
matter, and hydrogen donor on these reactions. Initial studies have 
been carried out using dibenzyl ether (DBE) because ether linkages 
represent one type of bonding believed to be present in coal. 
Previous studies have analyzed the kinetics and mechanism of ther- 


molysis of DBE and have also used DBE to study effects of process 
variables in coal liquefaction. Results of thermal reactions with DBE 
have shown that the main reaction products are toluene, benzalde- 
hyde, benzyl alcohol and benzene. In the presence of catalysts 
such as ZnClo, the product distributions are more complicated and 
can contain significant amounts of material with higher molecular 
weights than DBE. 8 refs., 8 figs. 


48783 (SAND-89-7077C) Quantification of progress in two- 
stage direct coal liquefaction in the United States. Gray, D.; 
Tomlinson, G.C. Sandia National Labs., Albuquerque, NM (USA); 
Mitre Corp., McLean, VA (USA). [1989]. 5p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC04-76DP00789. (CONF- 
891001-2: International conference on coal science, Tokyo (Japan), 
23-27 Oct 1989). Order Number DE89013593. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

This paper documents the development at the Mitre Corporation 
of a computerized techno-economic direct coal liquefaction model 
that can be used to quantify the impact of process developments on 
the overall economics of an integrated two-stage coal liquefaction 
system. The computerized coal liquefaction cost model simulates 
the technical and economic performances of conceptual commercial 
scale piants that incorporate the research and development (R&D) 
improvements under the study by participants in the United States 
Department of Energy (DOE) coal liquefaction program. 6 refs., 1 
tab. 


48784 (UCRL-101619) Analysis of material and energy bal- 
ances for the Rocky Mountain | UCG [underground coal 
gasification] field test. Thorsness, C.B.; Britten, J.A. Lawrence 
Livermore National Lab., CA (USA). Jul 1989. 19p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract W-7405-ENG-48. (CONF- 
891058—1: International underground coal gasification symposium, 
Delft (Netherlands), 9-11 Oct 1989). Order Number DE89017731. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Material and energy balance data for the two modules of the 
Rocky Mountain I(RM |) underground coal gasification (UCG) field 
test are analyzed to characterize in situ char accumulation and to 
better understand the distribution of energy rates in the underground 
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system. The well-known problems arising from use of an elemental 
oxygen balance to estimate char accumulation are reviewed, and 
an alternative method using a nitrogen balance is suggested to give 
more useful results for oxygen/steam gasification such as at RM I. 
Material and energy balances are used to estimate the relative 
impacts of free water influx and overburden heating on process per- 
formance, particularly for the ELW module. Relatively large-scale, 
high frequency fluctuations in the energy distribution between prod- 
uct gas combustion heat, in situ losses and product latent and 
sensible heat are shown to be driven primarily by small-scale 
fluctuations in the CO2 mole fraction of the dry product. In many in- 
stances these fluctuations can be traced to known upsets, but in 
many other cases the source of noise is not identifiable. A simple 
gasifier model suggests strongly that CO2 concentration fluctuations 
can be due to small-scale fluctuations in the amount of injected oxi- 
dant that bypasses char to combust product gas in the void space 
above the rubble pile in the gasifier. Finally, a mechanism is pro- 
posed to explain the relatively constant product gas temperature for 
the CRIP module over its lifetime as well as the ELW product gas 
temperature variation with time. 10 refs., 8 figs., 4 tabs. 


48785 Ruthenium, rhodium, and iridium complexes of 
thiophene and benzo(b)thiophenes: Models for catalytic hy- 
drodesulfurization. Huckett, S.C. Thesis (Ph. D.). 189p. lowa State 
Univ., Ames, IA (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, Mi 48106, Order No.88-05,084. 

Ru, Rh, and Ir complexes of «-bound thiophene (T) and benzo 
[b}thiophenes (BTs), which serve as models for the adsorption of 
thiophenes on hydrodesulfurization (HDS) catalysts, have been syn- 
thesized. The Rh and Ir compound are the first dicationic transition 
metal complexes of either T or BTs. The BT ligands are bound to 
the transition metal centers via the benzene ring. The first x-ray 
structural characterization of a BT complex, [(7-CsHs)Ru(7°- 
BT)|BF, is reported. These model complexes react with a variety of 
nucleophiles (H~, MeO-, (MeO2C)2CH-, EtS~ and phosphines). 
The BT compounds yield the first isolable transition metal cyclo- 
hexadieny! complexes derived from fused ring aromatic ligands; four 
isomers of each cyclohexadienyl complex are produced. The iso- 
mers result from addition at the four tertiary carbons on the 
benzene ring; for the nucleophiles studied, addition occurred prefer- 
entially at the carbon closest to the sulfur atom, C7. This isomer of 
CpRu(BT{ centered.dot} H) has been characterized by an x-ray 
structure determination. Both [CpRu(BT)]* and [CpRu(3-MeBT)]** 
undergo base-catalyzed deuterium exchange of H2 and H7 in KOH/ 
CD30D solutions which follows the rate law, rate = k[Ru 
complex][OH—]. Heterogeneous reactor studies of deuterium ex- 
change of BT over several HDS catalysts (PbMog 2S, 1% Pt-10% 
Re/+-AlpO3, Coo.25MoS, and 5% Re/+-Al2O3) and +-AlpO3 indicate 
that BT is activated to exchange at the 2- and 3-positions over the 
catalysts. These results suggest that deuterium exchange of BT 
over HDS catalysts does not occur when BT is «-bonded through 
its benzene ring. 


48786 Interpreting rapid coal devolatilization as an equillb- 
rium flash distillation driven by competitive chemical kinetics. 
Niksa, S. (Stanford Univ., CA (USA)). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry (USA), 32(3): 79-82 
(1988). (CONF-870802-: 194. American Chemical Society national 
meeting, New Orleans, LA (USA), 30 Aug - 4 sep 1987). 

As the ambient pressure for a coal devolatilization process is re- 
duced, ultimate yields of tar increase substantially. For high volatile 
bituminous coals, tar yields from vacuum pyrolysis can be fifty per- 
cent greater than from high-pressure pyrolysis. This behavior has 
long been attributed to competitive secondary chemistry in the gas 
phase occurring on a time scale dictated by transport of volatile 
matter through the particle surface. Among the escape mechanisms 
compatible with coal’s complex physical structure, bulk and Knud- 
sen pore diffusion, external film diffusion, continuum flow, and 
bubble growth in viscous melts have been treated, as reviewed re- 
cently by Suuberg. The reaction model introduced here (FLASHKIN) 
correlates the reduced ultimate yields, predicts evolution rates 
which are independent of pressure, and explains the observed 
shifts in tar MWD for varied ambient pressures. It interprets coal de- 
volatilization as a single-stage equilibrium flash distillation driven by 
competitive chemical kinetics. While the mathematical formulation 
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accommodates rate-limiting mass transport resistances, homoge- 
neous chemistry is excluded and mass transport resistances are 
deemed negligible for the particle sizes considered in the compar- 
isons with data. 


0105 By-products 
Refer also to citation(s) 48880 


0106 Properties 


Refer also to citation(s) 48786, 48830, 48837, 48875, 50047, 
50054, 50055, 50056, 50061, 50185 


48787 (CONF-891001—4) Coal structure at reactive sites by 
1H-13¢.19F double cross polarization (DCP)/MAS '°C NMR spec- 
troscopy. Hagaman, E.W.; Woody, M.C. Oak Ridge National Lab.., 
TN (USA). [1989]. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From International conference on 
coal science; Tokyo (Japan); 23-27 Oct 1989. Order Number 
DE89013549. Availabie from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The solid state NMR technique, 'H-'SC-'P double cross polar- 
ization (DCP)/MAS 'SC-NMR spectroscopy, uses the direct dipolar 
interaction between '°C-5'P spin pairs in organophosphorus sub- 
stances to identify the subset of carbons within a spherical volume 
element of 0.4 nm radius centered on the °'P atom. In combination 
with chemical manipulation of coals designed to introduce phospho- 
rus containing functionality into the organic matrix, the NMR 
experiment becomes a method to examine selectively the carbon 
bonding network at the reactive sites in the coal. This approach 
generates a statistical structure description of the coal at the reac- 
tion centers in contrast to bulk carbon characterization using 
conventional 1'H-'SC CP/MAS 'C NMR spectroscopy. 3 refs. 


48788 (CONF-891001-5) Coal structural inferences derived 
from the alkylation of acidic C-H bonds with pK, > 33. Cham- 
bers, R.R. Jr. Oak Ridge National Lab., TN (USA). [1989]. 2p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From International conference on coal science; Tokyo 
(Japan); 23-27 Oct 1989. Order Number DE89013546. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Our approach for analyzing the acidic C-H bonds in coal is to 
treat O-methyl coal with a series of indicator bases, BLi, followed by 
methylation with C-14 methyl iodide. By varying the identity of BLi, 
and thus the pK, of the conjugate acid BH, it is possible to evaluate 
the number of C—H bonds as a function of pKa. 13 refs. 


48789 (CONF-891001-6) Influence of co-attached aromatics 
on the thermolysis of surtace-immobilized 1,3-diphenyipropane. 
Buchanan, A.C. Ill; Britt, P.F.; Biggs, C.A. Oak Ridge National Lab., 
TN (USA). [1989]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO05-840R21400. From International conference on 
coal science; Tokyo (Japan); 23-27 Oct 1989. Order Number 
DE89013008. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The technique of model compound immobilization by covalent 
surface attachment is being employed to investigate the potential 
impact of restricted diffusional mobility on the thermal reactivity of 
coal. This restricted mobility may be imposed in coal as a conse- 
quence of its cross-linked, macromolecular structure. Thermolysis 
studies at 345-400°C of model coal structures covalently attached 
to a silica surface have showii that significant perturbations in free- 
radical reaction mechanisms can occur, and result in altered 
reaction rates and product distributions compared with correspond- 
ing fluid phase behavior. In the current study, we are beginning to 
probe the influence of the structure of co-attached aromatic 
molecules such as biphenyl and diphenylmethane on the reaction 
rate and regioselectivity in the thermolysis of surface-attached 1,3- 
diphenylpropane. 6 refs., 1 tab. 


48790 (DOE/FC/10628-2712-Vol.2) Oxidation and explosive 
limits of low-rank coal: Volume 2: Final report. Kramer, S.K.; 
Cannon, J.N.; Smoot, L.D. Brigham Young Univ., Provo, UT (USA). 
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Combustion Lab. Oct 1988. 475. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract AC21-85FC10628. Order Number DE89000998. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The principal objective of this study was to determine oxidation 
rates, flammability (explosive) limits and flame propagation rates of 
finely divided, low-rank, subbituminous coal from the Decker, Mon- 
tana mine and to relate these data to the physical and chemical 
properties of the coal. The four basic tasks of the study were: (1) 
coal collection and preparation, (2) coal characterization, (3) rapid 
oxidation and flammability measurements, and (4) data reduction 
and reporting. Research methods are briefly described and data are 


appended. 


48791 (DOE/LC/11059-2721-Vol.1) Characterization of solid 
wastes from conventional coal combustion processes: Volume 
1: Final report. Cameron, D. Western Research Inst., Laramie, WY 
(USA). May 1989. 89p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC20-84LC11059. Order Number DE89011679. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The program objective is to establish a data base that will assist 
in the evaluation of potential hazards of disposing solid wastes from 
fossil energy power plants. Twenty-four samples were received to 
determine the amounts of organic solvent extractable matter and 
aqueous leachable matter. The organic matter that was extracted or 
leached was characterized by combined gas chromatography/high- 
resolution mass spectrometry (GC/HRMS) for most of the 24 
samples. The stability of the stored samples was also studied over 
nine months. This report describes the methods used in this study, 
presents the results, and compares the chemical composition of 
similar and dissimilar samples. 14 refs., 6 figs., 16 tabs. 


48792 (DOE/LC/11059-2721-Vol.2) Characterization of solid 
wastes from conventional coal combustion processes: Volume 
2, Final report. Cameron, D. Western Research Inst., Laramie, WY 
(USA). May 1989. 276p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC20-84LC11059. Order Number DE89011680. 
Available from NTIS, PC A13/MF A01 - OSTI; GPO Dep. 

The program objective is to establish a data base that will assist 
in the evaluation of potential hazards of disposing solid wastes from 
fossil energy power plants. Twenty-four samples were received to 
determine the amounts of organic solvent extractable matter and 
aqueous leachable matter. The organic matter that was extracted or 
leached was characterized by combined gas chromatography/high- 
resolution mass spectrometry (GC/HRMS) for most of the 24 sam- 
ples. The stability of the stored samples was also studied over nine 
months. This report describes the methods used in this study, 
presents the results, and compares the chemical composition of 
similar and dissimilar samples. This report contains results of the 
analysis of the target compounds, chromatograms and 2-series 
analysis of the extracts, hydrocarbon fractions and aromatic resins. 


48793 (DOE/LC/11059-2721-Vol.3) Characterization of solid 
wastes from conventional coal combustion processes: Volume 
3, Final report. Cameron, D. Western Research Inst., Laramie, WY 
(USA). May 1989. 100p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC20-84LC11059. Order Number DE89011681. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The program objective is to establish a data base that will assist 
in the evaluation of potential hazards of disposing solid wastes from 
fossil energy power plants. Twenty-four samples were received to 
determine the amounts of organic solvent extractable matter and 
aqueous leachable matter. The organic matter that was extracted or 
leached was characterized by combined gas chromatography/high- 
resolution mass spectrometry (GC/HRMS) for most of the 24 
samples. The stability of the stored samples was also studied over 
nine months. This report describes the methods used in this study, 
presents the results, and compares the chemical composition of 
similar a dissimilar samples. This report contains results of chro- 
matograms and target compound analysis of the leachates. 


48794 (DOE/PC/79914—T8) Macromolecular coal structure 
as revealed by novel diffusion tests: Quarterly technical report, 
April 15, 1989-July 15, 1989. Peppas, N.A.; Olivares, J.; Drum- 
mond, R. Purdue Univ., Lafayette, IN (USA). School of Chemical 
Engineering. [1989]. 22p. Sponsored by U.S. DOE Fossil Energy. 





DOE Contract FG22-87PC79914. Order Number DE89017789. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Penetrant uptake studies at various temperatures utilizing thermo- 
gravimetric analysis and dimethyl formamide as a_penetrant 
continued. A more detailed investigation of the influence of various 
amines on the transport behavior was undertaken. Finally, various 
implications of the mathematical analysis using the diffusion/ 
relaxation model were examined. 1 ref., 8 figs., 2 tabs. 


48795 (DOE/PC/79919-98) Flotation and flocculation chem- 
istry of coal and oxidized coals: Quarterly technical progress 
report, June 15-September 15, 1989. Somasundaran, P.; 
Ramesh, R. Columbia Univ., New York, NY (USA). 1989. 26p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79919. Order Number DE90001034. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This project is designed to develop an understanding of the fun- 
damentals involved in flotation and flocculation of coal, and of coal 
in various states of oxidation. The main objective of this study is to 
accurately characterize the coal surface and elucidate mechanisms 
by which surface interactions between coal and various reagents 
enhance beneficiation of coals. Effects of oxidation on the modifica- 
tion of surface characteristics of coal by various reagents will also 
be studied. This quarter, the following studies were conducted in or- 
der to further develop our understanding of the role of heterogeneity 
in interfacial phenomena. (1) Since surface characterization is an 
important aspect in this project, ESCA (Electron Spectroscopy for 
Chemical Analysis) study of the coal surface was conducted. Sur- 
face derivatization, a technique often used in the preparation of 
organic compounds for gas-liquid chromatography, uses site specific 
molecular “tags” that bond to key chemical groups on the surface. 
Application of derivatization in conjunction with ESCA is a relatively 
new technique for quantifying functional groups on the surface which 
has not been possible till now. (2) A distribution of contact angles on 
the surface of coal (pseudo theta map) is presented based on our 
earlier results and other published information. The role of hetero- 
geneity in contact angle studies is also examined. 14 refs., 2 tabs. 


48796 (DOE/PC/88939-4) Methane formation and retention 
in coal: Technical progress report, April 1, 1989—June 30, 1989. 
Hucka, V.J. Utah Univ., Salt Lake City, UT (USA). Dept. of Mining 
Engineering. 1989. 4p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88939. Order Number DE90000081. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The methane content of coal seams will be measured and corre- 
lated with the geological and geochemical history of the seam and 
the surrounding rock. Chemical and physical properties will be mea- 
sured in the laboratory for coals that contain methane and coals of 
similar rank which do not contain methane. Methane yields on py- 
rolysis will be used to measure the propensity of the coals to form 
additional methane. Methane formation and retention will be inter- 
preted in terms of the physical and chemical properties of the coal 
and the geochemical and geological history of the coal seam. 1 fig., 
1 tab. 


48797 (DOE/PC/88941-T3) A study of coal particle shape 
and three-body wear: Quarterly report, April 1989—July 1989. 
Clark, N.N.; Means, K.H. West Virginia Univ., Morgantown, WV 
(USA). Dept. of Mechanical and Aerospace Engineering. 1989. 23p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88941. Order Number DE90000052. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This project is looking for some relationship between particle 
shape and three-body wear characteristics. In general, this means 
to relate a certain wear particle to a certain type of wear track in the 
specimen. To do this on an individual basis is almost impossible 
due to the minute size of the particles and the sometimes smaller 
wear tracks. In looking to establish some type of relationship be- 
tween shape and wear, one needs to look at what happens to one 
particle and the surrounding material, and to see what type of track 
is left behind. We decided to look at basic shapes at first (cubes, 
spheres, pyramids, etc.), and then try to extend our results to more 
complex shapes. If successful, we would be able to take the results 
of the shape analysis group and come up with some type of wear 
pattern for such a shape. The majority of work this quarter entailed 
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the acquisition and construction of the wear machine and vision 
system. 5 figs., 11 tabs. 


48798 (DOE/PC/89904—-T3) High-sulfur coal research at the 
SIUC [Southern Illinois University Carbondale] Coal Technology 
Laboratory: Quarterly progress report, April 1—June 30, 1989. 
Illinois State Government, Springfield, IL (USA). Jul 1989. 165p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC22- 
89PC89904. Order Number DE90000645. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

Research on high-sulfur coal which is taking place at the Coal 
Technology Laboratory at Southern illinois University at Carbondale 
(SIUC) is divided into three general categories: coal science, coal 
preparation, and coal utilization. The work in these three areas cov- 
ers a broad spectrum of high-sulfur coal research, from the very 
fundamental aspects to coal, through its physical beneficiation, to its 
ultimate utilization. Individual projects are processed separately for 
the data bases. 


48799 (DOE/PC/90504—-T11) Configurational diffusion of 
coal macromolecules: Quarterly progress report, June 16— 
September 15, 1989. Guin, J.A.; Curtis, C.W.; Tarrer, A.R. Auburn 
Univ., AL (USA). Coal Conversion Lab. 1989. 7p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-86PC90504. Order 
Number DE90000068. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

During this quarter, work was centered on the preparation of 
membranes for the hindered diffusion study. In the etching study of 
polycarbonate film, we noticed an unexpected solute flux through the 
membrane matrix (not through the pores) and investigated the pos- 
sible causes of those observations by using FTIR. This permeation 
through the membrane matrix might be a problem in the hindered 
diffusion study. Thus, we investigated the etching characteristics of 
polyester films selected as an alternative to polycarbonate mem- 
branes. Polyester membranes having pores small enough for the 
hindered diffusion study have been prepared successfully. These 
membranes showed good chemical compatibility against ethylac- 
etate, the solvent used in our diffusion study. 4 refs., 4 figs., 1 tab. 


48800 (FRNC-TH-3477) Coal hydroliquefication: separation 
and analytic study of coal liquids. Genard, A. Aix-Marseille-2 
Univ., 13 - Marseille (France). 1987. 396p. (In French). Order Num- 
ber DE90708158. Available from NTIS (US Sales Only), PC A17/MF 
AO1. 

Coal liquids are characterized by fractionation and analysis of 
each fraction. Separation methods are compared (distillation, solvent 
extraction and gel permeation chromatography.) The three methods 
can be used for removal of heavy components. Normal phase chro- 
matography allowing separation in function of aromatic ring number/ 
molecule can be used only after elimination of heavy compounds 
insoluble in hexane. Analysis methods: UV fluorescence, spec- 
troscopy chromatography, osmometry, NMR, mass spectroscopy 
are compared for determination of the best couples (separation 
methods-analysis methods) for qualitative analysis of coal liquids. 


48801 (SAND-89-2401C) Chemistry of large molecules. 
Carlson, G.A. Sandia National Labs., Albuquerque, NM (USA). 
1989. 13p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-891081-3: Direct liquefaction 
contractors review meeting, Pittsburgh, PA (USA), 2-5 Oct 1989). 
Order Number DE90000813. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Knowledge of coal molecular structure is important in the under- 
standing of coal reactivity. Computer-aided Molecular Design 
(CAMD) has been used to create and study three-dimensional mod- 
els of several postulated coal structures (Given, Wiser, Solomon, 
and Shinn). Using molecular dynamics calculations, the minimum- 
energy conformations for each structural model have been 
compared. The physical densities of the minimum-energy conforma- 
tions have been calculated, and are in agreement with experimental 
evidence. The frequencies of cross-linking hydrogen bonds have 
been evaluated for these structures. Finally, we have also begun to 
use CAMD to study model polymeric compounds, whose structure 
and reactivity may give new insights into coal conversion pro- 
cesses. 15 refs., 5 figs., 2 tabs. 
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48802 Study on the distribution of various chemical species 
in different coal liquids by size exclusion chromatography - 
gas chromatography - mass spectrometry. Philip, C.V. (Texas A 
& M Univ., College Station (USA)); Anthony, R.G. Preprints of Pa- 
pers, American Chemical Society, Division of Fuel Chemistry (USA), 
32(3): 368-376 (1988). (CONF-870802-: 194. American Chemical 
Society national meeting, New Orleans, LA (USA), 30 Aug - 4 sep 
1987). 

Three analytical tools - SEC, GC, and ITD - are incorporated into 
a powerful analytical system for the analysis of complex mixtures 
such as coal liquids, recycle solvent and anthracene oils. The SEC- 
GC-MS analysis of Wyodak recycle solvent is used to illustrate the 
speed and effectiveness of the technique. 


0108 Waste Management 


Refer also to citation(s) 48834, 48835, 48836, 48838, 49206, 
49207, 49210 


48803 (CONF-8908146-1) Combined NO,/SO, reduction. 
Livengood, C.D. Argonne National Lab., IL (USA). [1989]. 33p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From 12. annual solid fuel technology and cogeneration 
educational seminar; Wilmington, NC (USA); 7-9 Aug 1989. Order 
Number DE89017678. Available from NTIS, PC A03/MF A0O1 - 
OSTI; GPO Dep. 

Nitrogen oxides (NO,) are found in the flue gas from all combus- 
tion processes and sulfur dioxide (SO2) is produced in significant 
quantities in the combustion of coal and some petroleum products. 
Available control processes for these pollutants typically involve 
combustion modification techniques for NO, and some form of wet 
scrubbing (usually based on lime or limestone as a sorbent) for 
SO2. Recently, catalytic reduction for NO, control has achieved 
commercial status in some countries and spray-dryer technology 
has led to the development of a wet/dry scrubber system producing 
an easily handied dry waste. Research and development programs 
are actively working on a wide variety of alternative technologies 
such as “reburning” for NO, control, dry furnace or duct infection of 
SOz sorbents, and a number of integrated technologies that remove 
both SO2 and NOx. This paper reviews a number of integrated pro- 
cesses that have reached a significant stage of development in the 
United States. Experiences with these technologies in other coun- 
tries are noted where such information has been reported. Each 
technology is described in terms of operational principles, byprod- 
ucts, development status, and projected capital and operating costs 
(where available). 33 refs., 19 figs., 2 tabs. 


48804 (DOE/PC/79796-T6) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 8 for the 
period March 1 through May 31, 1989. Energy and Environmental 
Research Coprp., Irvine, CA (USA). 27 Jun 1989. 25p. Sponsored by 
U.S. DOE Fossil Energy; Gas Research Institute; State of Illinois. 
DOE Contract FC22-87PC79796. Order Number DE90000043. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SOx), on three coal fired utility 
boilers in Illinois. The units selected are representative of pre-NSPS 
design practices: tangential, wall, and cyclone fired. The specific 
objectives are to demonstrate reductions of 60 percent in NO,and 
50 percent in SO, emissions, by a combination of two developed 
technologies, gas reburning (GR) and sorbent injection (SI). This 
project will be conducted in three phases at each site: (1) Design 
and Permitting, (2) Construction and Startup, and (3) Operation, 
Data Collection, Reporting and Disposition. Technology transfer to 
industry will be accomplished through the formation of an industry 
panel. Phase | of the project commenced on June 5, 1987, and in- 
cluded five tasks: Project Management, Process Design, Project 
Engineering, Environmental Reports, Permitting, Plans and Design, 
and Technology Transfer. During this quarter, work continued on 
Phase | of the project was completed for all three sites. 


48805 
changes in hot coal gas desulfurization sorbents: Progress re- 
port, April-June 1989. Sotirchos, S.V. Rochester Univ., NY (USA). 


(DOE/PC/79921-T5) Pore structure and reactivity 
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Dept. of Chemical Engineering. Jul 1989. 20p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-87PC79921. Order Num- 
ber DE89017640. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

The objective of the project is the investigation of the structural 
and reactivity changes occurring in metal/metal oxide sorbents used 
for desulfurization of hot coal gas during sulfidation and regenera- 
tion, with particular emphasis placed on the effects of these 
changes on the sorptive capacity and efficiency of the sorbents. 
The following tasks have been identified in the project: conversion 
vs. time studies during sulfidation and regeneration; pore structure 
evolution studies during sulfidation and regeneration; intraparticle 
diffusion studies; development of structural models for hot coal gas 
desulfurization sorbents; and development of mathematical models 
for fixed-bed desulfurization reactors. This quarter, efforts were pri- 
marily concentrated on the analysis of the experimental reactivity 
evolution data obtained for the sulfidation of zinc oxide particles and 
pellets. We have also worked on the development of a pulse chro- 
matographic system that we intend to use to measure diffusion 
coefficients in the interior of the porous sorbents. Mathematical 
models for transport reaction and pore transport evolution in porous 
media undergoing noncatalytic gas-solid reactions were used for the 
analysis of the experimental data. Results were used to develop a 
reaction rate expression for the reaction of hydrogen sulfide with 
zine oxide and obtain estimates for the intraparticle diffusion coeffi- 
cient. 11 refs., 1 fig. 


48806 (DOE/PC/88914—-T1) Electrochemical abatement of 
pollutants NO, and SO, in combustion exhaust gases employ- 
ing a_ solid-oxide electrolyte: First quarterly report, 
October-December 1988. Stevenson, D.A.; Frank, C.W. Stanford 
Univ., CA (USA). Electrocatalysis Lab. [1989]. 5p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88914. Order 
Number DE90000150. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The objective of this contract is to test the feasibility of eliminating 
the pollutant species NO and SOz in combustion exhaust gases by 
pumping off oxygen employing a dry solid-oxide, oxygen-ion type 
electrolyte system. At the same time to conserve electrical power 
for pumping it is desirable not to have to pump off any unreacted 
Oz that may remain in the exhaust gases. The applications in mind 
are treating exhaust gases from such devices as internal combus- 
tion engines, gas turbines and power-plant flue gases in the 
400-700°C temperature range (employing stabilized-bismuth oxide 
electrolytes) as well as the cleanup of high pressure, combustion 
gas prior to entering a gas turbine in the 700—1000°C temperature 
range (employing stabilized-zirconia electrolytes). It is the goal of 
the initial phase of this research to further investigate the role of 
oxygen vacancies in electrocatalysis, and then address the mass 
action effect. 2 refs., 2 figs. 


48807 (DOE/PC/88943-T2) N20 formation in combustion 
systems: Quarterly technical progress report. Fossil Energy Re- 
search Corp., Laguna Hills, CA (USA). Aug 1989. 25p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-88PC88943. Or- 
der Number DE90000048. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The objective of this project is to characterize N2O emissions 
from combustion sources emphasizing N2O emissions from post- 
combustion selective gas phase NO, reduction processes and 
reburning. The processes to be evaluated include ammonia, cya- 
nuric acid, urea injection and reburning. The project includes 
pilot-scale testing at two facilities supported by chemical kinetic 
modeling. Testing will be performed on both a gas-fired plug flow 
combustor and a pulverized-coal fired combustor. Work performed 
has included the performance of preliminary chemical kinetics calcu- 
lations. 10 refs., 10 figs., 2 tabs. 


48808 (DOE/PC/88945-T2) Microbial removal of SO. and 
NO, from flue gas: Microbial by-product recovery from regen- 
erable processes for the simultaneous removal of SO2 and NOx 
from flue gas: Progress report, April 1, 1989-June 30, 1989. 
Sublette, K.L.; Suciu, D. Tulsa Univ., OK (USA). Dept. of Chemical 
Engineering. [1989]. 51p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88945. Order Number DE89017644. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 





The objective of this project is to investigate the reduction of SO2 
to H2S by Desulfovibrio desulfuricans in co-culture with mixed fer- 
mentative heterotrophs and the reduction of NO and NO2 by 
Thiobacillus denitrificans. The ultimate goal is the development of a 
viable process concept whereby a microbial process could impact 
on the problem of flue gas desulfurization and NO, removal. In this 
reporting period, we have shown that the growth of T. denitrificans 
on thiosulfate is inhibited by partial pressures of CO as low as 58 
mm Hg. Upset was indicated by an accumulation of elemental sulfur 
in the culture medium. The reduction of SOz by D. desulfuricans 
was shown to be inhibited by partial pressures of CO of 25 mm Hg. 
Inhibition was indicated by accumulation of sulfite in the culture 
medium and less that stoichiometric production of H2S. However, 
inhibition was reversible even after almost 30 h of exposure to CO. 
Cultures were tolerant of CO partial pressures less than 12 mm Hg. 
17 refs., 19 figs., 9 tabs. 


48809 (EPRI-GS-6460) Use of coal ash in highway con- 
struction: Kansas Demonstration Project: Interim report. 
Ferguson, G. Electric Power Research Inst., Palo Alto, CA (USA); 
Kansas Electric Utilities Research Program, Topeka, KS (USA). c 
Sep 1989. 143p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This report documents the use of cementitious type C coal ash in 
three Kansas roadbase stabilization demonstrations, as well as sub- 
sequent monitoring of the roads for structural stability and impact on 
groundwater. The study showed that conventional recycling equip- 
ment can achieve satisfactory pulverization, mixing, and compaction. 
Further, after approximately nine months of service, the test sec- 
tions have exhibited no signs of deterioration due to traffic, weather, 
or frost. The only problems to date relate to adhesion of the wear- 
ing surface to the fly-ash-stabilized base section. Proper selection 
of tack-coat materials should minimize this problem. This interim re- 
port contains no postconstruction data. A final report, issued at the 
conclusion of the two-year monitoring period, will document periodic 
evaluations of ash material quality, roadbase structural behavior 
and performance, and groundwater monitoring. 43 figs., 23 tabs. 


48810 (EPRI-GS—6486) Design guidelines for a sodium in- 
jection waste management system: Final report. Lees, M.G.; 
Saylor, D.K.; Schoedel, A.E.; Stewart, M.M. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Baker/TSA, Inc., Coraopolis, PA 
(USA). Sep 1989. 570p. Sponsored by Electric Power Research In- 
stitute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

Sodium Injection (SI) is a commercially available new and retrofit 
technology used to control SO, emissions. This report presents 
technical guidelines for designing and operating the waste manage- 
ment system of an SI facility equipped to burn coal. Waste transfer, 
storage, pretreatment/conditioning, transport, and disposal are 
addressed. Current SI waste management practice is limited; there- 
fore, these guidelines are based primarily on critical waste 
properties (e.g., chemical constituents, gradation, density, moisture 
content, flowability, strength, leachate properties, etc.). Conse- 
quently, results of waste property tests conducted as part of this 
study, and test data from other studies are reported and compared. 
The report also describes the limited existing information on SI 
waste management practices. Conceptual designs of new and 
retrofit S| waste management systems are presented to demon- 
Strate the economic impact of SI on waste management. Parametric 
cost sensitivity analyses illustrate the impact of significant design 
parameters on waste management costs. 79 refs., 68 figs., 54 tabs. 


48811 (NEI-DK-193) Waste management and utilization. 
Long-term effects on cement of the addition of desulfurization 
products. Energiministeriets Energiforskningsprogram. Miljoe og 
restprodukter. Gram Jeppesen, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Inst. for Mineralindustri. May 1989. 9ip. (In 
Danish). Order Number DE90706417. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

Energiministeriets Energiforskningsprogram. Miljoe og restproduk- 
ter.; EFP-86. 

Work has been done in laboratory scale with a dry desulfurization 
product (TASP) as a mineral admixture for cement in concentrations 
from 100% quich-setting Portland cement (PC(R)) to 100% TASP. 
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Experiments have been made with the use of 3 TASP and synthetic 
calciumsulfite as a retardering agent for ground cement clinker. The 
effect of the specific components in TASP has been studied in weak 
mortars made from PC(R), fly ash (FA) and analytical grade chemi- 
cals. The laboratory results have been followed up at Studstrup 
power station by a Danish electricity company (ELSAM) who has 
established 3 front elements made from concrete containing 20 re- 
spectively 30% TASP in PC. Further experiments have been made 
with 3 TASP in order to investigate the quality of the produced mor- 
tars with reference to the composition and characteristics of the 
TASP’s. Supplementary experiments have been made in order to 
determine the tendency to efflorescence, the frost-thaw resistance 
and the setting time at low temperature. It was concluded that 
TASP could successfuly be used as an mineral additive during the 
production of elements. (AB). 


48812 (NEI-DK-197) Deposition of ’stabilisat” in areas cov- 
ered by salt water. Desulfurization of flue gas from Danish 
power stations. Preliminary investigations. Soerensen, J.L.; 
Foged, N.; Henriksen, P. Geoteknisk Inst., Lyngby (Denmark). Sep 
1986. 23p. (In Danish). Order Number DE90706420. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

"Stabilisat” is produced when the desulfurization product of the 
spray-drying absorption process is mixed with fly ash. A summary 
of test results showing the classification, strength and deformation 
characteristics of the material is presented. Tests were carried out 
in a glass cylinder in order to show deposition feasibility. Specified 
amounts of "stabilisat” were dampened with varying amounts of 
water and layered in salt water in the glass. It is concluded that opti- 
mums of density and sirength are achieved where the water content 
is 60%. Although air pockets are formed in the process of sedimen- 
tation this is not thought to pose a significant problem. In these 
tests the strength of the material developed more quickly in relation 
to the raising of the temperature level. Tests indicate that with depo- 
sition in salt water with a temperature of 5 deg. C a strength of 
sigmac approx 100 kN/m2 is reached half a year. Very low perme- 
ability was found, where the water content appeared to be greater 
than 4 meters, which is higher than that of fly ash alone. (AB). 


48813 (PB-89-205579/XAB) Bureau of Mines geotechnical 
centrifuge research: A_ review. Information §circular/1989. 
McWilliams, P.C. Bureau of Mines, Spokane, WA (USA). Spokane 
Research Center. 1989. 26p. (BUMINES-IC—9218). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card no. 88-607916. 

The U.S. Bureau of Mines has, primarily through its contract pro- 
gram, used large-scale centrifuges to determine design criteria for 
tailings embankments. The centrifuge runs were made at two instal- 
lations, the University of Cambridge, Cambridge, England and 
Sandia National Laboratories, Albuquerque, NM. The major prob- 
lems considered were as follows: slope stability of embankments, 
modeling erosion and seepage, use of the phreatic surface level to 
ascertain the validity of centrifuge modeling, and the effects of com- 
paction and weathering on a tailings embankment. The report 
summarizes the results of the four test series conducted at Univer- 
sity of Cambridge and Sandia National Laboratories. A review of 
prior centrifuge applications to mining problems is included. Consid- 
eration is given to future centrifuge application to mining problems 
in both soil and rock mechanics. 


48814 Low-alumina portland cement from lime-soda sinter 
residue. Chesley, J.A. Thesis (Ph. D.). 261p. lowa State Univ., 
Ames, IA (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-05,055. 

A byproduct for the Ames Lime-Soda Sinter Process for recover- 
ing alumina from power plant fly ash was investigated as a cement 
raw material. This investigation dealt with a determination of the best 
method to utilize the process residue from both a clinker quality and 
an economic perspective. The experimental work was divided into 4 
major areas; characterization of the sinter residue, laboratory burn- 
ability tests, physical testing of produced residue-cements, and a 
kinetic study of C3S formation. Other important topics were consid- 
ered such as the effect use of the sinter residue has on the energy 
requirements of a commercial cement kiln and on the economics of 
a combined lime-soda sinter, cement plant. It was found that a low- 
alumina, C3S-bearing cement could be readily produced from a raw 
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mix containing significant amounts of sinter residue, which was 
found to consist of 6-C2S, C3A, CaCO3, MgO, and C,4,AF. Based on 
an energy balance using a typical cement feed containing around 
75% y limestone as a reference, use of the residue in a cement 
feed allows for a 50% reduction in required energy for the kiln and 
a 32%w increased throughput. A laboratory produced residue- 
cement was found to meet all of the specifications for a Type 5 
portland cement. The rate of return found for a combined lime-soda 
sinter and cement facility processing 43,800 tons per year (TPY) of 
alumina and 530,400 TPY of portland cement was 4.7%. 


0109 Environmental Aspects 


Refer also to citation(s) 48776, 48777, 48791, 48792, 48793, 
48807, 49629, 50616 


48815 (DOE/MC/11076-2683) Laboratory studies on evalua- 
tion of in situ biodegradation at the Hoe Creek UCG 
[underground coal gasification] site. Nolan, B.T.; Suthersan, S. 
Western Research Inst., Laramie, WY (USA). Sep 1987. 14p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE89000963. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Laboratory experiments were conducted to evaluate the potential 
for in situ biodegradation in the contaminated groundwater aquifer 
at the Hoe Creek underground coal gasification site. Experiments 
were performed in electrolytic respirometric cells under simulated 
environmental conditions. An orthogonal, fractional factorial design 
was used to evaluate the effects of the following factors on phenol 
degradation: nutrient dose, amount of bacterial inoculum, tempera- 
ture, light conditions, and substrate concentration. Microorganisms 
native to the environment were used as the inoculum, and phospho- 
rus was used as the nutrient. The amount of inoculum introduced 
and the nutrient dose were found to have a positive effect on phe- 
nol degradation. Temperature changes from 15°C (59°F) to 25°C 
(77°F) had no significant effect. The light conditions (fluorescent or 
dark) also had no significant effect on pheno! degradation. Higher 
concentrations of substrate required increased amounts of oxygen 
for biodegradation. 24 refs., 1 fig., 4 tabs. 


0120 Mining 
Refer also to citation(s) 48796, 48844, 50704 


48816 (DOE/PC/79927-T3) New strategies for in-situ char- 
acterization of coal: Quarterly progress report, April 1, 
1989—June 30, 1989. Ertekin, T.; Mohaghegh, S.; Anbarci, K. Penn- 
sylvania State Univ., University Park, PA (USA). Dept. of Mineral 
Engineering. 1989. 30p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-87PC79927. Order Number DE90000045. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall objectives of this project are: (i) To develop a 
methodology which uses the pressure transient analysis as a 
method for in situ characterization of permeability, porosity, and 
sorption properties of coal seam methane reservoirs. In the devel- 
opment, single-phase methane flow and two-phase methane/water 
flow are considered; (ii) to evaluate and verify the applicability of the 
developed methodology against a variety of appropriate field data 
which exists in the literature; and (iii) to present the engineering and 
scientific capabilities of the developed methodology which will im- 
prove the fundamental, scientific and technical understanding of the 
in situ measurement of coal properties. Progress for the quarter is 
reported. 2 refs., 10 figs., 2 tabs. 


48817 (GAO/RCED-89-82FS) Surface mining. General Ac- 
counting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 43p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

This fact sheet presents the current status, as of February 13, 
1989, of the Department of the Interior's Office of Surface Mining 
Reclamation and Enforcement's action on recommendations made 
in a 1985 report. In summary, GAO found that for the remaining 65 
task force recommendations, OSMRE has (1) taken the recom- 
mended action in 41 cases; (2) taken alternative corrective action in 
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response to 8 recommendations; (3) taken action to implement por- 
tions of 3 recommendations; (4) begun, but not completed, action 
on 3 recommendations; and (5) taken no action to implement 10 
recommendations. 


48818 (ICCR-8801) Proceedings eighth international con- 
ference on coal research. Part 1. Mining-l. International 
Committee for Coal Research, Brussels (Belgium). 16 Oct 1988. 
107p. (In Japanese). (CONF-8810139-Pt.1: 8. international confer- 
ence on coal research, Tokyo (Japan), 16-20 Oct 1988). Order 
Number DE89760423. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Eight reports were presented at Session 1 of the 8th International 
Conference on Coal Research held in Tokyo in October 1988. Aus- 
tralia reported a drifting machine which continuously works on both 
drifting and roof supporting. France introduced an expert system for 
assisting in the diagnosis of shearer breakdowns for which 
shearer's sensors and computers on the ground were used. West 
Germany reported its recent 20 years history of the development of 
drifting machines, particularly of cutter heads and blades. It also re- 
ported a method of disposal by pneumatic stowing of flotation 
trailings and power waste. Japan reported the progress in longwall 
techniques at Kushiro colliery, introducing the fact that the combi- 
nating use of Shield Support and Drum Shearer was the best to 
obtain high productivity. Britain introduced an integrated longwall 
mining system. Finally, U.S.A. reported 3 expert systems to give ad- 
vice on mining health and safety and a water-jet-cutting on longwall 
shearers. 8 references, 57 figures, 1 table. 


48819 (ICCR-8802) Proceedings eighth international con- 
ference on coal research. Part 2. Mining-ll. International 
Committee for Coal Research, Brussels (Belgium). 16 Oct 1988. 
122p. (In Japanese). (CONF-8810139-Pt.2: 8. international confer- 
ence on coal research, Tokyo (Japan), 16-20 Oct 1988). Order 
Number DE89760424. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Seven reports were presented at Session 2 of the 8th Interna- 
tional Conference on Coal Research held in Tokyo in October 1988. 
Australia reported the research and development in open cut coal 
mines insisting the required efforts in the following areas: Increased 
utilization and productivity of capital equipment, Improved coal re- 
covery and quality control and Reduction of overburden removal 
cost. Canada reported the Western Canadian coal industry, its reg- 
ulatory environment, its mining environment and the technical 
resolution of its major challenges. France summarized the numerical 
control of mine air monitoring system,  intrinsically-safe pro- 
grammable controllers and intrinsically-safe digitai network. West 
Germany reported the transmission and processing of data on coal 
mining. Another report by West Germany was the dimensioning of 
roadway support systems relying on the mathematic prediction of 
rock movements. Japan reported an integrated monitoring system 
for the prediction of outbursts. The system is based on the optical 
transmission and controlled by the minicomputer. And AE sensors 
are used. South Africa reported a research on the protection of coal 
mine workers in the event of fires and explosions, introducing the 
fact that breathing resistance, inhalation temperature and duration 
of self rescuers are strongly dependent on the ventilation rate of the 
user. 17 references, 41 figures, 11 tables. 


48820 (LA-10996-MS) Methodology for producing 100 tons 
of fuel peat for a cement plant test burn. Allen, A.B.; Malavassi, 
L.; Ramirez, O.; Thayer, G. Los Alamos National Lab., NM (USA). 
May 1989. 32p. (In English, Spanish). Sponsored by U.S. Agency 
for International Development. DOE Contract W-7405-ENG-36. Or- 
der Number DE89011119. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

As a part of the Agency for International Development-funded co- 
operative project between Los Alamos and Costa Rica, the burning 
characteristics of Costa Rican peat were to be tested in an applica- 
tion. The cement plant owned by Industria National de Cemento in 
Cartago has a capability to handle solid fuel and was chosen for the 
burn demonstration. The Jungle No. 1 Peat Deposit near El Cairo 
was chosen as the site of the peat excavation. This peat production 
methodology study covers project site selection, installation of an 
access road and clearing of the jungle vegetation, removal of an 
upper layer of organic peat, excavation of fuel-grade peat, transport 





of the peat to the drying site, and drying and stockpiling of the 
finished product. As of this date the peat removal for the demon- 
stration project has been started, and a description of the operation 
is included as an appendix to this paper. 10 figs. 


48821 (OPTIMITURVE-1) Expert system for milled peat 
production. Hillebrand, K.C. Valtion Teknillinen Tutkimuskeskus, Jy- 
vaeskylae (Finland). Polttoaine- ja Polttotekniikan Lab. 1989. 30p. 
(in Finnish). Order Number DE90706448. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

OPTIMITURVE research program. 

In this publication a research version of an expert system for the 
Haku-method for milled peat production is described. This version 
has been developed using the Guru expert system shell, and it 
works on IBM AT microcomputers or compatibles. The system can 
be applied to the planning of one harvesting cycle of milled peat 
production. The final version of the expert system will be applicable 
to production control on individual bogs and to computer-aided 
training of supervisors. An overall view of the problem, outlines for 
the scope of application, as well as the requirements set for the ex- 
pert system and the software used, are presented in the report. 
Furthermore, the contents of the information base and decision- 
making, as well as guidelines for using the system, are described in 
more detail. Finally, some aspects of further research and develop- 
ment needs for the construction of the final version are discussed. 


48822 (PB-89-201438/XAB) Performance of a novel bump- 
control pillar-extracting technique during room-and-pillar retreat 
coal mining. Report of Investigations/1989. Campoli, A.A.; Oyler, 
D.C.; Chase, F.E. Bureau of Mines, Pittsburgh, PA (USA). 1989. 
47p. (BUMINES-RI-9240). Available from NTIS, PC A03/MF A01. 

Library of Congress catalog card no. 88-600453. 

Retreat pillar mining concentrates stresses on workings directly 
out by gob areas, which can result in coal mine bumps. The devel- 
opment of bump-control design criteria by the U.S. Bureau of Mines 
was furthered by data from a novel bump control mining method at 
the Olga Mine, McDowell County, WV. The pillar splitting, retreat 
mining system induced large pillar pressure increases and roof-to- 
floor convergence. Roof-to-floor convergence monitoring proved to 
be a valuable tool in evaluating the pillar splitting mining method 
and localized distressing techniques. Maximum-strain energy stor- 
age in chain pillars appears to have occurred just prior to the first of 
the split cuts. Thus, the pillar-splitting mining method successfully 
redistributed the weight of the roof away from the pillar line. Shot 
fire and auger-drilling destressing techniques augmented the pillar- 
splitting mining method by redistributing the weight of the roof. 


48823 (PB-89-201446/XAB) Surtace-fracture development 
over longwall panels in south-central West Virginia. Report of 
Investigations/1989. Ingram, D.K. Bureau of Mines, Pittsburgh, PA 
(USA). 11 Sep 1988. 24p. (BUMINES-RI-9242). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card no. 89-600002. 

The development of large open-surface fractures over mined-out 
coal longwall panels is the focus of this U.S. Bureau of Mines 
report. The research concentrates on defining the fracture charac- 
teristics and their controlling variables. The investigation was 
conducted at two mines in south-central West Virginia. All but one of 
the fractures are subparallel to the trend of the underlying longwall 
panel. All of the fractures vary in elevation and do not parallel sur- 
face contours. The fractures are aligned with local joint trends, they 
correlate with longwall development, and they are situated in an in- 
creased tensional area over the mined-out longwall panels. These 
observations indicate that the fractures are tensional openings 
along preexisting joint planes possibly triggered by longwall mining. 


48824 (PB-89-201461/XAB) Safety evaluations of longwall 
roof supports. Information circular/1989. Barczak, T.M. Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. 1988. 
24p. (BUMINES-IC—9221). Available from NTIS, PC A03/MF A01. 

Library of Congress catalog card no. 89-600003. 

State-of-the-art longwall roof supports provide effective strata con- 
trol, but failures of these support systems still occur. To identify 
failure mechanisms and the impact these failures have on the 
safety of the support system, the U.S. Bureau of Mines has been 
conducting research on shield mechanics in the Bureau’s unique 
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mine roof simulator, as well as field studies of in-situ support load- 
ing and investigations of longwall failures. Three types of failures 
are discussed: inadequate support capacity, structural failure, and 
instability. Hypothetical situations with proposed courses of action 
and case studies of actual longwall failures are described. The re- 
port will assist the Mine Safety and Health Administration and 
industry mining personnel in safety evaluations of longwall roof- 
support systems. 


48825 (PB-89-205587/XAB) Practical considerations in 
longwall face and gate road support selection and utilization. 
Information Circular/1989. Barczak, T.M.; Schwemmer, D.E.; 
Tasillo, C.L. Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center. 1988. 29p. (BUMINES-IC—9217). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card no. 88-600440. 

The U.S. Bureau of Mines has been conducting research to opti- 
mize the design and utilization of mine-roof-support systems. An 
objective of these efforts is to evaluate the mechanical and struc- 
tural responses of various mine-roof-support systems under 
simulated load conditions in the Bureau’s mine-roof-simulator. Un- 
derground studies are also made to evaluate the in-situ behavior of 
support structures. This report documents practical applications for 
longwall face and gate road supports that have resulted from these 
studies. Forty-six recommendations are made to provide assistance 
to mine operators in the testing, selection, and utilization of longwall 
face and gate road supports. Many of these recommendations offer 
innovative solutions to everyday problems faced by mining person- 
nel in the control of ground in longwall mining. 


48826 (PB-89-205595/XAB) Mine ventilation computer code 
for personal computers. Information Circular/1989. Ng, D. Bu- 
reau of Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. 
1989. 40p. (BUMINES-IC—9215). Available from NTIS, PC A03/MF 
AO1. 

Library of Congress catalog card no. 88-600407. 

The U.S. Bureau of Mines-Michigan Technological University mine 
ventilation mainframe program was successfully adapted for execu- 
tion in a personal computer (PC). A version compiled for a PC 
possessing 512 Kb RAM has arrays dimensioned to accommodate 
512 separate mine airways and junctions, and it contains all the 
features and capabilities of the original version. It has successfully 
analyzed all the ventilation networks tested, including a very large 
commercial mine (404 airways, 237 junctions, and 5 fans). In all 
cases the PC version produced practically identical results as ob- 
tained from the mainframe computer. In all respects, the PC version 
performed the same as the mainframe version with the exception of 
execution speed. As an aid to the user of the PC version, a data 
base management program was developed using a commercially 
available data base management language to automate data entry 
and management. 


0130 Transport and Handling 
Refer also to citation(s) 48776, 49724 


48827 (UCRL—101605) Granular flow: Numerical simulation 
of dry granular flows and calculation of hydrodynamic interac 
tions in suspensions: Period of performance: October 1, 
1988—May 30, 1989. Ladd, A.J.C.; Walton, O.R. Lawrence Liver- 
more National Lab., CA (USA). Jul 1989. 12p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract W-7405-ENG-48. (CONF- 
8905209-1: Joint DOE/NSF workshop on fluid-solids transport, 
Pleasanton, CA (USA), 15-17 May 1989). Order Number 
DE89017544. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Research emphasized two major topics: determination of the flow 
behavior of rapidly shearing dry granular solids and calculation of 
hydrodynamics forces in creeping flows of suspensions of spherical 
particles. Discrete particle computer models that calculate the mo- 
tion of each inelastic, frictional particle in large assemblies were 
applied to the simulation of dry granular flows. A hard sphere 
model, employing instantaneous collisions and straight line trajecto- 
ries between collisions, was used to perform binary mixture 
calculations with size ratios from 1 to 4. These simulations showed 
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a stronger sample size dependence than previously recognized and 
qualitatively confirmed earlier results that stresses in shearing mix- 
tures with large size ratios are lower than predicted by current 
theories. As part of the study of dry granular flows we also added 
new boundary conditions to the models, translated them to standard 
Fortran 77 for portability and continued existing collaborative efforts 
and established new collaborative research agreements with various 
University researchers. The suspension modeling portion of this re- 
search emphasized development of new accurate and efficient 
numerical schemes for calculating hydrodynamic interactions in sus- 
pensions of spherical particles. The method is based on a multipole 
moment expansion of the induced force density acting on the fluid 
at the surface of each particle. The convergence of the multipole 
expansion has been improved by including the short-range lubrica- 
tion forces explicitly. Numerical results for the viscosity, diffusion 
constant, sedimentation velocity, and permeability were obtained 
and serve to illustrate the various stages of development of the 
method and to assess their effectiveness in representing the hydro- 
dynamic interactions. 16 refs., 6 figs. 


0140 Combustion 


Refer also to citation(s) 48760, 48762, 48791, 48792, 48793, 
49134, 49201, 49212, 49629 


48828 (ANL—89/25) Chemistry of gaseous and condensed 
products in coal combustion and conversion systems. Sinha, 
S.N.; Natesan, K.; Blander, M. Argonne National Lab., IL (USA). 
Aug 1989. 78p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. Order Number DE89017748. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

A recently developed computer program, based on geometric pro- 
gramming, was used to evaluate the chemistry of gaseous and 
condensed products that arise in conversion of Illinois bituminous 
coal under both oxidizing and reducing conditions. Calculations of 
the chemistry of coal-conversion products were made for a wide 
temperature range of 1000 to 2000 K with air/fuel stoichiometric 
ratios of 0.7 to 1.3. The concentrations of all the gaseous and con- 
densed species obtained during conversion at 1 atm pressure were 
correlated with temperature, air/fuel ratio, and sulfur content of the 
coal. Analyses provided the sulfur content among the various 
phases that were involved in the calculations. 40 refs., 26 figs., 12 
tabs. 


48829 (CONF-8806422-1) Mechanics—heat-transfer relation 
for particulate materials: Quarterly report. Campbell, C.S. Uni- 
versity of Southern California, Los Angeles, CA (USA). Dept. of 
Mechanical Engineering. Jul 1989. 10p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-88PC88913. From International 
Fine Particle Research Institute annual meeting; Teaneck, NJ 
(USA); Jun 1988. Order Number DE89017790. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

We have made considerable progress this quarter in measuring 
particle pressures in gas-fluidized beds moving far beyond the ten- 
tative findings in last quarter's report to reveal much about the 
internal structure of fluidized beds. These results were made by 
careful refinements in the design of the particle pressure transducer 
and, unfortunately, those changes altered the results so that it now 
seems unlikely that the heat transfer behavior of the fluidized bed 
will correlate with the particle pressure as was suggested in the pro- 
posal. 7 figs. 


48830 


(DOE/MC/21091-2727) Provide alkali species profiles 
using a well-characterized coal reactor: Final report. Greene, 
F.T.; Robaugh, D.; O’Donnell, J.E. Midwest Research Inst., Kansas 
City, MO (USA). Oct 1988. 83p. Sponsored by U.S. DOE Fossil 


Energy. DOE Contract AC21-84MC21091. Order Number 
DE89011691. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 

In this program alkali and other species leaving the surface of in- 
dividual coal particles during combustion or gasification reactions 
were measured directly rather than attempting to infer this informa- 
tion from macroscopic measurements in large-scale devices. 
Individual coal particles were placed in a radiation field and a gas 
stream which had temperatures, pressures, and compositions which 
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simulate conditions within a particular time/position in a combustor 
or gasifier. The species leaving the surface were then measured 
directly as a function of time using molecular beam mass spectrom- 
etry (MBMS). These measurements should provide the data needed 
for models of alkali behavior during combustion and gasification 
processes. 26 refs., 29 figs., 27 tabs. 


48831 (DOE/METC—89/4088) Kinetic theories of granular 
materials with applications to fluidized beds: Technical note. 
Boyle, E.; Massoudi, M. USDOE Morgantown Energy Technology 
Center, WV (USA). Sep 1989. 66p. Sponsored by U.S. DOE Fossil 
Energy. Order Number DE89000977. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

An accurate prediction of the hydrodynamic behavior of a flu- 
idized bed would be beneficial for many economic, environmental, 
and scientific reasons. One approach to modeling the hydrodynamic 
behavior of fluidized beds is to consider the gas and the granular 
material as separate but interacting continuous media. The gas is a 
continuous medium; for fluidized beds, it behaves as an incom- 
pressible fluid. However, the granular material is not easily 
considered as a continuum, in spite of its obvious fluid-like motion. 
An outline of the kinetic theory of gases appears in the first section. 
The following sections describe three extensions of the kinetic the- 
ory of gases to granular material. The concluding section briefly 
describes further applications of the kinetic theory of gases. We 
were not aware of these applications at the time the body of this 
review was written. This section also includes a critique of the appli- 
cation of the kinetic theory of gases to granular materials. Finally, 
the concluding section discusses an expression for the solid stress 
tensor that will be utilized in fluidized beds. 45 refs., 10 figs. 


48832 (DOE/PC/79909—7) Pyrite thermochemistry, ash ag- 
glomeration, and char fragmentation during pulverized coal 
combustion: Quarterly report, March 15, 1989—June 15, 1989. 
Akan-Etuk, A.; Niksa, S. Stanford Univ., CA (USA). High Tempera- 
ture Gasdynamics Lab. Aug 1989. 24p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-87PC79909. Order Number 
DE90000646. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

During the quarter March—June 1989, the final batches of pyrite- 
loaded synthetic chars were prepared. Sufficient amounts of both 
the microporous, glassy carbon and the chars with the large 
macrovoids are now in hand. Median sizes range from 65 to 120 
microns in four groups, with standard deviations of 10 to 15 mi- 
crons. Density classification is very tight, yielding pyrite loadings 
within the targeted range of 8 to 10 wt %, and very low dispersion. 
With all of the grinding, size classification, and density classification 
in the char processing scheme, however, the overall recovery of 
material is dismal. Under two percent of the classified inclusions in 
the initial char is retained as fully classified sample for the experi- 
ments. The time demands of the processing stage and the low 
recovery prompted a change in strategy for the combustion experi- 
ments. Instead of using the Stanford coal flow reactor, which 
processes several grams per minute, we will use the new radiant 
coal flow reactor, which can be run with only 200 mg per minute 
and is stable enough to yield meaningful rate data in one minute. Its 
configuration, heat transfer characteristics, and estimated perfor- 
mance in oxidation studies seem suitable. Finally, we began to 
characterize x-ray diffraction analysis as the main tool for the quan- 
titative analysis of mineral matter in the combustion products. 
Pregrinding reduces the background interference from the carbon 
matrix to tolerable levels, and distinct peaks have been identified for 
all of the relevant minerals in this work. 2 refs., 15 figs., 1 tab. 


48833 (DOE/PC/80511-T16) Surface heat transfer due to 
particle impact. Sun, J.; Chen, M.M.; Chao, B.T. Illinois Univ., Ur- 
bana, IL (USA). Dept. of Mechanical and Industrial Engineering. 
Aug 1989. 87p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-85PC80511. Order Number DE90000507. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

In a fluidized bed of high gas velocities, particle impact on an im- 
mersed surface is an important mechanism for heat transfer. The 
heat exchange between an impacting spherical particle and surface 
is analyzed by considering (1) the heat conduction through the time 
varying contact area during the period when the particle is in con- 
tact with the surface, and (2) the heat conduction through the 





surrounding gas during the period when the particle is approaching 
and rebounding from the surface. For the solid conduction problem, 
an analytical solution is obtained for small Fourier numbers, and a 
correction factor is computed numerically to be used for large 
Fourier numbers. For the gas conduction problem, a solution is ob- 
tained by combining three analytical solutions each valid in a certain 
region of the gas domain. Since heat transfer due to the impact of a 
stream of falling particles was also measured with a simple experi- 
mental set up. 53 refs., 15 figs., 1 tab. 


48834 (DOE/PC/88859-T6) Formation and destruction of 
nitrogen oxides in coal combustion: Fifth quarterly report, Jan- 
uary 1, 1989-March 31, 1989. Chen, Wei-Yin; Lester, T.W.; 
Babcock, L.M.; Burch, T.E.; Tillman, F.R. Louisiana State Univ., Ba- 
ton Rouge, LA (USA). Apr 1989. 16p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88859. Order Number 
DE90000055. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
This program addresses the mechanism of NO reduction in pul- 
verized coal flames using reburning. Using both thermodynamic and 
kinetic simulation combined with both pilot and bench scale experi- 
mental work, we propose to better define the conditions that lead to 
the destruction of NO, without the concomitant increase in other ni- 
trogenous pollutants. Specifically, the interactions between NO and 
hydrocarbon constituents in the fuel, and the fate of fuel nitrogen 
are the focal points of this research. Three different experimental 
apparatus are being used to acquire data under different ranges of 
operation conditions. A shock tube and a bench scale flow reactor 
are used to investigate the interaction between NO and various gas, 
liquid and solid fuels. Significant progress has been made in the 
GC/MS analysis of samples derived from a chemical shock tube, 
and in the reburning tests with a 30 kw furnace. A unique experi- 
mental configuration on the GC/MS was established for the 
simultaneous analysis of combustion products at 5 to 10 ppM lev- 
els. The analysis includes the quantification of nitrogenous species 
(NO, NOz, N2O, NH3, and HCN), permanent gases, and hydrocar- 
bons. This convenient method is expected to benefit combustion 
researchers who need quick, repeated analysis of flue gas. Initial 
reburning tests indicated that up to 90% of the NO was reduced in 
the reburning stage at SR2 = 0.8. 3 figs., 6 tabs. 


48835 (DOE/PC/88859—T7) Formation and destruction of ni- 
trogen oxides in coal combustion: Third quarterly report, July 
1, 1988-September 30, 1988. Chen, Wei-Yin; Lester, T.W.; Bab- 
cock, L.; Burch, T. Louisiana State Univ., Baton Rouge, LA (USA). 
1988. 12p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-88PC88859. Order Number DE90000056. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This program addresses the mechanisms of NO reduction in pul- 
verized coai flames using reburning. Using both thermodynamic and 
kinetic simulation combined with both pilot and bench scale experi- 
mental work, we propose to better define the conditions that lead to 
the destruction of NO, without the concomitant increase in other ni- 
trogeneous pollutants. Specifically, the interactions between NO and 
hydrocarbon constituents in the fuel, and the fate of fuel nitrogen 
are the focal points of this research. Isotope doped ‘NO is used 
for tracing the reaction pathways. Three different experimental ap- 
paratus are being used to acquire data under different ranges of 
operation conditions. A shock tube and a bench scale flow reactor 
are used to investigate the interaction between NO and various gas, 
liquid, and solid fuels. Much of the work this quarter was devoted to 
developing the analytical techniques for the analysis of NO via gas 
chromatography. Experiments will also be performed with a 30 KW/ 
hour down-fired furnace, which has been constructed at LSU espe- 
cially for this program. During this quarter, the furnace erection was 
completed, and safety protocol approved. 5 refs., 2 figs., 3 tabs. 


48836 (DOE/PC/88918-3) Reduction of NO; and SO2 emis- 
sions from coal burning pulse combustors: Quarterly progress 
report, April 1, 1989-June 30, 1989. Powell, E.A.; Zinn, B.T. 
Georgia Inst. of Tech., Atlanta, GA (USA). School of Aerospace En- 
gineering. Jul 1989. 15p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88918. Order Number DE89017645. 
Availabie from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This project is concerned with the reduction of the nitrogen oxides 
and sulfur dioxide emissions from Rijke type pulse combustors by 
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using combustion staging and limestone addition. During this quar- 
ter, the fabrication and assembly of the Rijke tube coal burning 
pulse combustor was completed. This included the casting of the 
ceramic insulation for the combustor section and installation of the 
observation windows, the coal bed and cooling system, the coal 
feed system, the air supply system, the gas igniter and preheater 
system, instrumentation for measurement of temperatures and 
acoustic pressures, and the exhaust gas sampling probe and analy- 
sis system. Each of these systems is described in this report. The 
results of preliminary tests using natural gas as fuel are also de- 
scribed. The effect of varying air flow rate and burner position on 
the pulsation amplitude was determined as well as the minimum 
and maximum air flow rates for which pulsating operation occurred. 
The maximum amplitude was about 142 dB at a frequency of about 
70 Hz. The occurrence of pulsations was sensitive to burner posi- 
tion. Finally, plans for the fourth quarter of the project are outlined. 
5 figs. 


48837 (DOE/PC/90751—-T3) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
11, ApritJune 1989. Boni, A.A.; Fiagan, R.C.; Graham, K.A.; Hel- 
ble, J.J.; Peterson, T.W.; Sarofim, A.F.; Srinivasachar, S.; Wendt, 
J.O.L. PSI Technology Co., Andover, MA (USA). Aug 1989. 83p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
86PC90751. (PSI1024/TR-950). Order Number DE90000050. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Important elements of this work include coal characterization us- 
ing advanced analytical techniques, testing in small-scale reactors 
and combustors, modeling of fundamental processes by which min- 
eral transformations occur, as well as incorporating an improved 
understanding of these processes into an engineering model to pre- 
dict particle size and composition distributions. Research has been 
divided into 8 tasks: (1) program planning, management, reporting, 
and peer review; (2) coal selection preparation and characterization; 
(3) advanced techniques for coal and mineral characterization; (4) 
fundamental studies of selected ash vaporization, nucleation, con- 
densation, and coagulation phenomena; (5) fundamental studies of 
mineral matter vaporization and residual ash formation; (6) pulver- 
ized coal combustion studies of ash enrichment by volatiles and 
fragmentation; (7) idealized combustion determination of ash parti- 
cle formation and surface stickiness; and (8) model development 
and integration. This report describes tasks 4-7. 


48838 (EPRI-GS-6478) Proceedings: Second biennial 
PFBC [pressurized fluidized-bed combustion] power plants util- 
ity conference. Electric Power Research Inst., Palo Alto, CA 
(USA). ¢ Aug 1989. 673p. Sponsored by Electric Power Research 
Institute. (CONF-8606430-: 2. biennial PFBC power plants utility 
conference, Milwaukee, WI (USA), 19-20 Jun 1986). Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This conference, jointly sponsored by EPRI and the Wisconsin 
Electric Power Company, was organized to review recent technical 
and market developments related to PFBC systems for utility appli- 
cations. The conference focused on the current design thinking 
going into key PFBC subsystem components (viz, the combustor, 
hot gas cleanup, and the gas turbine). Recent operating experience 
reports were presented from the major PFBC pilot plant facilities in 
the world and contemporary thought about commercial plant design, 
configuration and cost was presented. The objective of the seminar 
was to provide electric utilities in the US with information to allow 
them to begin evaluating the PFBC option. Attendees included 140 
representatives from a variety of organizations, including electric 
utilities, equipment vendors, architect/engineering companies, uni- 
versities, and various government organizations. Individual projects 
are processed separately for the data bases. 


48839 (ETDE-mf-9914865) Test data of a multiple staged 
mixing burner (MSM-burner) using fuel staging. Schreier, W. 
Steinmueller (L.U.C.) G.m.b.H., Gummersbach (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.). May 1987. 96p. (in German). Contract BMFT 03E- 
6261-A4. Order Number DE89914865. Available from NTIS (US 
Sales Only), PC AOS/MF A01. 

The report describes the development of a burner, which uses 
fuel staging for NOx-reduction. Tests were made with various 
isothermal models and on a 15 MW (thermal) test rig. The various 
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parameters are described in the report with respect to the flow field 
of burner and combustion chamber as well as the NOx-emissions. 
The main parameters, which were identified are the fuel type, resi- 
dence time under reducing conditions, air/fuel ratio in the reducing 
zone and the fuel distribution. The best result were achieved with 
ten high volatile coals. (orig.) With 15 refs., 1 tab., 36 figs. 


48840 (USGS-OFR-89-208) Development and evaluation of 
deterministic models for predicting the weight of fouling de- 
posits from coal combustion. Finkelman, R.B.; Dulong, F.T. 
Geological Survey, Reston, VA (USA). 1989. 163p. Sponsored by 
U.S. DOE Energy Research; U.S. Geological Survey. DOE Contract 
Al22-88PC88901. Order Number DE90000502. Available from 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

Statistical models have been developed that quantitatively predict 
the weight of fouling deposits formed in the test combustor of the 
University of North Dakota Energy and Minerals Research Center 
(UNDEMRC). The models are based primarily on the major element 
composition of the coal ash and are consistent with the geochemi- 
cal characteristics of elements. The models were constructed from 
combustion test data and of lignite having all the requisite analytical 
data. The database was made up of 196 samples. These samples 
were divided into two subsets; MAIN containing 126 samples having 
wide geographic distribution and broad chemical composition range; 
B-STD containing 71 samples all from a single mine and having a 
restricted range of properties. Various statistical parameters were 
used to test the relationship between deposit weight and the coal 
compositional variables. The primary objectives were to develop 
quantitative predictive models and to gain insight into the chemical 
and physical interactions of the coal compositional variables during 
deposit formation. 20 refs. 


48841 Discrete simulation of cenospheric coal-char combus- 
tion. Sahu, R. (California Inst. of Tech., Pasadena, CA (USA). Dept. 
of Chemical Engineering); Flagan, R.C.; Gavalas, G.R. Combustion 
and Flame (USA), 77(3): 337-346 (Sep 1989). 

A phenomenological model of structural transformations during 
pulverized coal char combustion is presented. The random geome- 
try of the voids is modeled realistically by means of a random 
assemblage of spheres in a spherical particle. Pore connectedness 
and growth are accounted for as the combustion proceeds. The 
percolation behavior of the void space is dramatically demonstrated. 
The effects of different initial void fractions and of the random na- 
ture of the structure itself, at a given initial void fraction, are shown. 
This sheds some light on their ability to realistically model the solid. 
The limitation of shrinking core models of combustion of ceno- 
spheric chars are demonstrated. In this initial application, the model 
is limited to isothermal combustion with no diffusional limitations. 


0150 Marketing and Economics 
Refer also to citation(s) 48783, 48845 


48842 (IEE-8802) Recent trend of general coal market and 
supply cost. Murase, Akira. Institute of Energy Economics, Tokyo 
(Japan). 22 Sep 1988. 13p. (in Japanese). Order Number 
DE89760348. Available from NTIS (US Sales Only), PC A03/MF 
A01 - Available from The Inst. of Energy Economics, Dai-10 Mori 
biru 10F, 1-18-1, Toranomon, Minato-ku, Tokyo. 

As factors to determine the coal price, there are quoted, among 
others, competitive fuel (oil, in particular) price, coal supply cost, 
relation between demand and supply. With the increase in coal con- 
version demand, because of the rise in crude oil price, due to the 
first and second oil crises, simultaneously added with the anxiety in 
supply, due to the strike, etc. on the production country side, the 
general coal price suddenly to 67 dollars/ton in 1981. Also heavy 
caking coal, pushed up in price by general coal, considerably rose 
by 25 dollars/ton in contractual price with Japan. However by getting 
out of the coal boom since the second oil crisis and entering the ex- 
cessive coal supply period, the coal price did not cease to fall. 
Australian average supply costs, at present, are 52.81, 52.96 and 
56.47 Australian dollars for general coal, light caking coal and heavy 
caking coal, respectively, to be exported, for which the majority of 
general coal does not pay, while the majority of coke-making coal 
such as light and heavy caking, and other coal pays. However, it is 
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problematic in the long term. It is necessary to establish the appro- 
priate price level for the stabilization in supply. 6 figures, 5 tables. 


0160 Health and Safety 
Refer also to citation(s) 48824 


48843 (ANL—88-31, pp. 60, Paper 3) Organic geochemistry 
and environmental instrumentation programs. Argonne National 
Lab., IL (USA). Jul 1988. In Environmental Research Division tech- 
nical progress report: January 1986-October 1987. Order Number 
DE88016165. Available from NTIS, PC A12/MF A01. 

The areas of research of the Organic Geochemistry Group in- 
clude (1) computer-assisted gas chromatrographic, qualitative, and 
quantitative analyses of coal-derived complex mixtures; (2) chemo- 
dynamic measurements in complex organic mixtures to study the 
transport and transformation processes of chemicals in the environ- 
ment; (3) bioassay-directed characterization of mutagenic polycyclic 
aromatic hydrocarbons in coal-derived materials; (4) chemical and 
toxicological evaluation of condensates from mild coal gasification 
processes; (5) development of rapid (high-pressure liquid chro- 
matography) characterization techniques for primary aromatic 
amines in coal-derived liquids; (6) study of flame ionization detector 
response factors and chemical structure in gas chromatography; (7) 
development of a simple, portable device for preconcentrating air- 
borne aromatic amines to be analyzed by portable liquid 
chromatography; (8) initial uptake and release studies of per- 
chloroethylene and trichloroethylene in pine needles; (9) application 
of stable carbon isotope techniques in tracing environmental pollu- 
tants; (10) development of control technology for hydrazine fuels by 
neutralization with hypochlorite II. The Environmental Instrumenta- 
tion group is engaged in research to develop and build prototype 
field-portable devices and instruments for the detection, identifica- 
tion, and quantification of volatile hazardous gases in a variety of 
environmental and workplace settings. 


48844 (PB-89-200968/XAB) Mining-related articles by 
NIOSH (National Institute for Occupational Safety and Health) 
authors through December 1974 with subject and author in- 
dexes. Jimerson, M.M. National Inst. for Occupational Safety and 
Health, Morgantown, WV (USA). Oct 1975. 69p. Available from 
NTIS, PC AO4/MF A01. 

This comprehensive listing contains abstracts and indexing terms 
for 152 articles published as a result of the medical, technical, and 
scientific research conducted by workers at the NIOSH Appalachian 
Laboratory for Occupational Respiratory Diseases. These articles 
appeared from the beginning of the laboratory until December of 
1974 and deal mainly with the aspects of health hazards as they 
exist in the mining and milling industries. The primary point of much 
research during this time phase as encouraged by the Federal gov- 
ernment was related to the incidence of pneumoconiosis. Articles 
were also related to mining safety. Some of the reports included in 
this compendium arose from research conducted at other NIOSH 
laboratories in Cincinnati, Ohio and in Salt Lake City, Utah. Reports 
were included on the following topics: clinical medicine, demogra- 
phy, analytical and physical chemistry, biochemistry, electron 
microscopy, pathology, physiology, infectious disease research, im- 
munology, statistics, epidemiology, and safety. As the first round of 
examinations of coal miners under the National Study of Coal Work- 
ers’ Pneumoconiosis guidelines was completed during this time 
frame, articles were included concerning the findings of these ex- 
aminations. 


0170 Legislation and Regulations 
Refer also to citation(s) 48817, 49629 


48845 (GAO/RCED-89-60) Energy management. General Ac- 
counting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 32p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

Between March 1986 and March 1988, states received about $3 
billion from three oil overcharge cases-the Exxon decision, the 
Stripper Well settlement, and the Diamond Shamrock settlement-to 
reimburse customers who were victims of oil overcharges. As of 





March 31, 1988, states reported that they had incurred legal ex- 
penses of about $15.4 million on oil overcharge cases. Nearly $11.3 
million of these expenses has been or will be paid from Stripper 
Well and Diamond Shamrock funds, while about $4 million will be 
paid from state appropriated funds. The Department of Energy has 
not issued clear and consistent guidance to the states on whether 
the use of Stripper Well and Diamond Shamrock funds for Exxon le- 
gal expenses is allowable. 
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48846 (CONF-8910162-2) Strategic petroleum reserve ex- 
pansion. Leiby, P.N.; Lee, R. Oak Ridge National Lab., TN (USA). 
1989. 13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC05-840R21400. From 11. annual North American conference of 
the International Association for Energy Economists; Los Angeles, 
CA (USA); 16-18 Oct 1989. Order Number DE89017257. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper describes SPR benefits and proposes a general 
paradigm for Strategic Petroleum Reserve (SPR) decision-making. It 
presents two modeling approaches to the general decision problem, 
each simplifying the problem in a different way and offering a dis- 
tinct perspective. The first is the Teisberg model approach, applying 
dynamic programming, and we present some recent numerical re- 
sults on the value of SPR capacity expansion. The shortcomings of 
the Teisberg approach are then highlighted, motivating the applica- 
tion of an alternative modeling method. We use the second 
modeling method, called the Hogan-Leiby Risk Analysis model, to 
obtain some comparative results on SPR expansion benefits. 6 
refs., 7 figs. 


0202 Geology and Exploration 
Refer also to citation(s) 50912 


48847 (DOE/ER/13978-1) Organic geochemical and tectonic 
evolution of the midcontinent rift system: Organic geochem- 
istry and micropaleontology: Progress report. Hayes, J.M.; 
Pratt, L.M.; Knoll, A.H. Indiana Univ., Bloomington, IN (USA). 5 Jun 
1989. 33p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER13978. Order Number DE89017561. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Siltstones and shales of the mid-Proterozoic Nonesuch Formation 
are widely postulated to be effective petroleum source rocks based 
on the occurrence of active oil seeps and tarry residues within parts 
of the Copper Range Mine. Most previous organic geochemical 
research has focused on mineralized sedimentary strata and asso- 
ciated oils in the lower-most 5 meters of the Nonesuch Formation 
exposed in mine excavations. Recently, non-mineralized sediments 
from outcrops along the shore of Lake Michigan and exploration 
cores drilled along the subsurface trend to the east of White Pine 
have been studied. Substantial variation in the lateral and vertical 
distribution of fine-grained facies within the Nonesuch is apparent 
from our studies of the non-mineralized suites of samples. Research 
at Indiana University is focused on the relationship between organic 
geochemistry and depositional environment in the Nonesuch Forma- 
tion. Our principal objectives are (1) to describe the distribution of 
fine-grained lithofacies; (2) to determine organic-carbon, carbonate- 
carbon, and total-sulfur contents of these units; (3) to characterize 
the extractable bitumen and conduct preliminary analyses of se- 
lected biomarkers (hopanoids, steroids, and monomethyl-substituted 
cyclohexyl alkanes); and (4) to infer the depositional environment 
and biological affinities of organic matter preserved in the None- 
such. These data will be used to evaluate the regional source-rock 
potential of the Nonesuch Formation. A parallel study of sedimen- 
tary structures, petrography, and organic geochemistry of the 
slightly older Belt Group in Montana will provide a context for inter- 
pretation of the Nonesuch results. 16 refs., 14 figs., 2 tabs. 
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48848 (IFE/KR/E-89/002) Formulation and application of el- 
ement methods in the numerical simulation of geological 
basins. Soereng, J. Institute for Energy Technology, Kjeller (Nor- 
way). Apr 1989. 44p. Order Number DE90706473. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

A mathematical model treating the compaction of sediments in 
geological basins is derived. The model is based on the principle of 
conservation of mass and energy, and gives a consistent and com- 
plete set of equations for compaction, pressure and temperature 
history of sedimentary basins. Futher, the paper describes a numer- 
ical model based on the mathematical equations, derived by using 
the finite element method. Thi_ derivation starts with the time dis- 
cretized versions of the conservation laws of mass energy. The 
result is the time discretized equations for pressure and tempera- 
ture. The numerical derivation is parallel with the mathematical 
deductions. By integrating these time discretized equations are de- 
rived directly from the underlying physical laws. This approach of 
developing element equations in a compacting medium is believed 
to be new. The model has been tested successfully on some geo- 
logical basins, and the results of a simulation are included at the 
end of the paper. 10 refs., 6 figs., 1 tab. 


48849 (SAND-89-1232C) Acquisition of controlled-source 
audiofrequency magnetotelluric data at an active steam-drive 
site. Bartel, L.C.; Ranganayaki, R.P. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 14p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC04-76DP00789. (CONF-891017-1: 59. 
annual Society of Exploration Geophysicists meeting, Dallas, TX 
(USA), 29 Oct - 2 nov 1989). Order Number DE89012567. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Mapping and monitoring of enhanced oil recovery processes are 
important to predict process behavior and to be able to control the 
process for maximizing oil recovery. If there are electrical resistivity 
contrasts between various phases of a process, then electrical and/ 
or electromagnetic geophysical techniques may be useful to map 
and monitor the process. A limited controlled-source audiofrequency 
magnetoteliuric (CSAMT) survey was performed at an active steam- 
drive oil recovery process site to address questions concerning data 
acquisition and data quality in a high electrical noise and pipe line 
environment. The results of the survey are: the data acquisition 
problems are not severe, reasonably good data quality can be 
achieved, and there are station-to-station variations in the measured 
apparent resistivity which may be indicative of the process. How- 
ever, the precise interpretation of the station-to-station and time 
variations is yet to be made. 5 refs., 5 figs. 


48850 (SEGJ-8802, pp. 44-48) Field Experiment for geoto- 
mograhy (Part 1). Kaneda, Yoshiyuki (Japan National Oil Corp., 
Tokyo); Ezaka, Teruya; Tamura, Yasuo. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1988. (in Japanese). 
(CONF-8810363-: 79. SEGJ conference, Tokyo (Japan), Oct 1988). 
In Proceedings of the 79th SEGJ conference. Order Number 
DE89772007. Available from NTIS (US Sales Only), PC A15/MF 
A01. 

A field experiment for geotomography was carried out with a wa- 
ter gun used as the hypocentor and a hydrophone as the receiver. 
Data were acquired with 50mm distance between boreholes and 0 - 
100 m observation depths. Fairly good data were recorded, but the 
data of the S/N ratio of the initial motion were not satisfactory, 
showing marked reflected waves near the inital motion. Therefore, 3 
component geophone-air gun system was employed in August, 
1988 to obtain data in order to verify the behavior of the waves 
near the initial motion. Waves which seemed to be P waves were 
confirmed, arriving earlier than the marked waves which were con- 
sidered to be the initial motion. The propagation velocity was 
around 1,200 m/s, and that of the succeeding waves with marked 
amplitudes was about 500 m/s. The result of the experiment indi- 
cate that the ideal way for the data acquisition system is to use a 3 
component receiver on the receiving side, and use a low-noise de- 
vice for the hypocentor whose P wave component is prominent. 1 
reference, 3 figures. 


48851 (SEGJ-8802, pp. 159-162) Relationship between elas- 
tic velocity and porosity of reservoir rocks. |zumotani, Satoshi 
(Japan National Oil Corp., Tokyo); Kaneda, Yoshiyuki; Tamura, Ya- 
suo. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
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Oct 1988. (in Japanese). (CONF-8810363-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJ confer- 
ence. Order Number DE89772012. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

Based on the existing data, the relationship between elastic ve- 
locity and porosity of strata in Japan was investigated to work out 
general equations for the relationship between elastic velocity and 
porocity. 3 equations were studied, i.e. Willie's time average for- 
mula, its modified formula for more accurate porosity measurement, 
and one where consideration is given to the content of clay miner- 
als. Conventional equations were not satisfactory except for very 
large or small porocities, and it is evident that porosities tend to be 
evaluated larger. Although there were variances in the porosity and 
velocity of the data used this time, the result of actual application to 
oil fields of the correlation equations approximated by the method of 
least squares agreed well with the porosities of cores, and they can 
be considered to be effective for the evaluation of resrvoir strata in 
Japan. 3 references, 6 figures. 


48852 Foam flows. Kraynik, A.M. (Fluid and Thermal Sciences 
Dept., Sandia National Labs., Albuquerque, NM (US)). Annual re- 
view of fluid mechanics. Volume 20, 1988. Lumiey, J.L.; VanDyke, 
M.; Reed, H.L Annual Reviews Inc., Palo Alto, CA (1988). 

A foam is a structured fluid in which gas bubbles are separated 
by thin liquid films and the volume fraction of the continuous liquid 
phase is small. While polyhedral air bubbles dispersed in a network 
of soap films provide a familiar prototype, concentrated liquid-liquid 
emulsions display many of the same characteristics. The liquid 
phase in persistent foams always contains a surface-active agent 
that preferentially accumulates at the gas liquid interfaces and im- 
parts varying degrees of stability to the films. The surfactancy, thin 
films, and large interfacial area associated with metastable foams 
place them in the domain of colloid and interface science. Interfacial 
phenomena are central to cell-level mechanisms that determine the 
complex rheological behavior of foams-behavior that one could not 
anticipate by knowing the physical properties of the constituent 
phases alone. 


0203 Drilling and Production 
Refer also to citation(s) 50010, 50317, 51577 


48853 (DOE/BC-88/4) Contracts for field projects and sup- 
porting research on enhanced oil recovery: Progress review 
No. 56, quarter ending September 30, 1988. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (USA). Office of Oil, 
Gas and Shale Technology; USDOE Bartlesville Project Office, OK 
(USA). Sep 1989. 119p. Sponsored by U.S. DOE Fossil Energy. Or- 
der Number DE89000742. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

Research programs in enhanced recovery are briefly described. A 
publications list from the Bartlesville Project Office and an index of 
the companies and institutions performing the research are included 
in the report. (CBS) 


48854 (DOE/BC/14204-3) Cyclic COz injection for light oil 
recovery: Performance of a cost shared field test in Louisiana: 
Third quarterly report, May 22—August 21, 1989. Monger, T.G.; 
Bassiouni, Z.A.; Groves, F.R. Jr.; Wolcott, J.M. Louisiana State 
Univ., Baton Rouge, LA (USA). Dept. of Petroleum Engineering. 
[1989]. 6p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-89BC14204. Order Number DE90000675. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The ultimate objective of this research is to provide a base of 
knowledge on the CO, process for the enhanced recovery of 
Louisiana crude oil. First year goals of the project include laboratory 
corefloods to investigate several parameters important to the 
process, and numerical simulation to interpret coreflood results. Ad- 
ditional activities include construction of a field test data base, and 
development of a radial core setup. Second and third year goals in- 
clude evaluation of field tests performed by the private sector, in 
conjunction with implementation of Department of Energy sponsored 
field tests. The results of all laboratory and field evaluations will be 
made available to the industry through one or more workshops. Re- 
sults are briefly reported. 2 refs. 
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48855 (FRNC-TH-3510) Numerical modelling of fracture 
fields in rock masses. Application to oll industry. Sarret, P. In- 
stitut National Polytechnique, 54 - Nancy (France). 1987. 319p. (In 
French). Order Number DE89908054. Available from NTIS (US 
Sales Only), PC A14. 

The aim of the study is a statistical analysis of geometry and spa- 
tial organization of fracture fields. A numerical model is developed 
allowing the visualization of fractured rock blocks or to isolate in 
space rockblocks cut by the fracture field. Application is made to 
carbonate formations with properties of oil reservoirs: climestone 
formation in Quercy (France) and reservoir rock of an oil field in the 
south of the Aquitain Basin (France). 


48856 (PB-89-200711/XAB) Competitive assessment of the 
US: Oil field equipment industry. International Trade Administra- 
tion, Washington, DC (USA). Feb 1985. 75p. Available from NTIS, 
PC AO4/MF A01. 

Also available from Supt. of Docs. 

Two competitive assessment of the oil-field-equipment industry is 
intended to inform decision makers in the Executive and Legislative 
Branches of the problems and prospects of the U.S. oil-field- 
equipment industry. The report includes: Industry and product 
description; U.S. industry performance; Oil field equipment demand; 
U.S. oil-field-equipment-industry competitiveness; Competitive fac- 
tors; Projections and future trends; and Federal policy options. 


48857 A field experiment of improved steamdrive with in-situ 
foaming. Brigham, W.E. (Stanford Univ., CA (USA)); Castanier, 
L.M.; Marcou, J.A.; Sanyal, S.K. SPE (Society of Petroleum Engi- 
neers) Production Engineering (USA), 4(8): 239-248 (Aug 1989). 
This paper reports on the design and execution of a field experi- 
ment on recovery of heavy oils by steamdrive enhanced by 
additives. The goal of this project was to study the effect of injection 
of a commercial surfactant (Suntech IV™) and Nz on the behavior 
of a conventional steamdrive. Because the laboratory studies lead- 
ing to the design and implementation of this field experiment have 
been referenced many times, we emphasize here the field data ob- 
tained in reservoir definition, monitoring of the experiment’s 
progress, and production evaluation in a heavy-oil reservoir. Several 
standard and experimental analytical methods were applied, and 
their validity in the Kern River field test is discussed. Three slugs of 
surfactant and No were injected at different rates. Analysis of the 
results shows a considerable improvement in oil recovery by steam- 
drive caused by the addition of surfactant and Ne to the steam. The 
changes in production behavior of the reservoir caused by the addi- 
tives are analyzed and discussed. Although the economics of this 
project is difficult to determine at this point, it looks promising. 


48858 A viscoelastic constitutive model for determining in- 
situ stress magnitudes from anelastic strain recovery of core. 
Waprplinski, N.R. (Sandia National Labs., Albuquerque, NM (USA)); 
Teufel, L.W. SPE (Society of Petroleum Engineers) Production Engi- 
neering (USA), 4(3): 272-280 (Aug 1989). 

A three-dimensional viscoelastic model is developed to describe 
the anelastic-strain-recovery (ASR) process. Measured ASR data 
are curve-fit to the model by a least-squares algorithm, and vis- 
coelastic material properties are calculated. The stress state at 
depth can then be determined given some additional information. 
Examples and comparisons with measured stresses are given. 
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Refer also to citation(s) 48768, 51576 


0205 Products and By-products 


48859 (PB-89-866586/XAB) Antioxidants and stabilizers for 
lubricants and fuels. January 1970-July 1989 (Citations from 
the NTIS data base). Report for January 1970-July 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Aug 
1989. 7ip. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-866017. 

This bibliography contains citations concerning antioxidants and 
stabilizing additives for lubricants, oils, and fuels, including jet- 
engine fuels and mineral oils. The synthesis, properties, and 





thermal and storage stabilities of these additives are considered. 
(This updated bibliography contains 124 citations, 10 of which are 
new entries to the previous edition.) 


0207 Marketing and Economics 
Refer also to citation(s) 48846, 48871, 49627 


48860 (CONF-8910162—1) The Replacement Cost Integra- 
tion Program: An engineering-economic model of oil supply. 
Reister, D.B. Oak Ridge National Lab., TN (USA). [1989]. 11p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC05- 
840R21400. From 11. annual North American conference of the 
International Association for Energy Economists; Los Angeles, CA 
(USA); 16-18 Oct 1989. Order Number DE89016222. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Replacement Cost Integration Program (RCIP) is an engineering- 
economic model of oil supply. The engineering inputs are provided 
by two process models. The Replace Cost model (REPCO) and the 
Arctic Economic Model (AEM). These engineering process models 
forecast the capital cost, operating costs, and production level of oil 
and gas for each year for each field in each region. The geographi- 
cal coverage for REPCO is the lower 48 states, while the coverage 
for the AEM is Alaska. Given expected oil prices, parameters (the 
discount rate and tax rates), and the outputs of the process models, 
the RCIP discounted cash flow subroutine calculates the discounted 
present value of the profits from the development of an oil field. 
Given the expected profits, the RCIP drilling module forecasts the 
level of drilling and of the resulting additions to proven reserves. 
Given reserve additions, two production profiles and a price elastic- 
ity factor determine future oil production. 13 refs., 10 figs. 


48861 (DOE/EIA-0380(89/06)) Petroleum marketing monthly, 
June 1989. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. 6 Sep 1989. 185p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE89017712. Available from NTIS, PC AO9/MF A01 - GPO 
- OSTI; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by in- 
dustry, government, private sector analysts, educational institutions, 
and consumers. Data on crude oil include the domestic first pur- 
chase price, the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor gaso- 
line, distillates, residuals, aviation fuels, kerosene, and propane are 
presented. 


48862 (DOE/EIA-M028(89)) Oil market simulation model: 
User’s manual. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Energy Markets and End Use. Jun 
1989. 12p. Sponsored by U.S. DOE Management & Administration. 
Order Number DE89017639. Available from NTIS, PC A03/MF A01 
- GPO - OSTI; GPO Dep. 

The Oil Market Simulation (OMS) model is a LOTUS 1-2-3 
spread-sheet that simulates the world oil market. OMS is an annual 
model that projects the world oil market through the year 2000 from 
a data base that begins in 1979. The geographic coverage includes 
all market economies, with net imports from the centrally planned 
economies taken as an assumption. The model estimates the ef- 
fects of price changes on oil supply and demand and computes an 
oil price path over time that allows supply and demand to remain in 
balance within the market economies area as a whole. 2 figs., 2 
tabs. 


48863 (GAO/RCED-89-91FS) Gasoline marketing. General 
Accounting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 23p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

This fact sheet provides information on states’ gasoline octane 
testing programs. Questionnaires were sent to 56 state officials, of 
which 51 responded. Twenty states responded that they have gaso- 
line octane testing programs, and 7 others responded that, while 
they do not have a testing program, they test octane in response to 
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complaints. Officials from 13 states that do not have an octane test- 
ing program responded that they plan to recommend a program 
within 3 years primarily because of consumer complaints. Eleven 
states indicated that octane mislabeling is a problem in their states. 
Eighteen states responded that octane mislabeling is not a problem. 
Twenty-one responded that they had no basis to judge if there is a 
problem. 


48864 (GAO/RCED-89-103) Strategic Petroleum Reserves. 
General Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div. 1989. 37p. Available 
from US General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20877. 

GAO examined approximately 40 alternative, nontraditional meth- 
ods of acquiring oil for the Strategic Petroleum Reserve. The 
alternatives identified were compared to the current method of ac- 
quiring and financing SPR oil through congressional appropriations 
that are reported in the budget. When compared to the conventional 
method of financing oil, most of the proposals have certain benefits 
or advantages, but all of them have economic or other disadvan- 
tages. For example, some proposals would reduce the budget 
deficit by increasing government revenues but would raise prices to 
the consumer. Other proposals would reduce short-term expendi- 
tures (asset sales, leasing oil or indexed bonds). However, the 
proposals might increase long-term expenditures by more than the 
initial reduction in outlays. 


48865 (IEE-8803) Trend of international oil industry and 
majors being reorganized. Imai, Zen’ichi; Sato, Ikuo; Juichi, Tsu- 
tomu. Institute of Energy Economics, Tokyo (Japan). 4 Oct 1988. 
29p. (In Japanese). Order Number DE89760368. Available from 
NTIS (US Sales Only), PC A03/MF A01 - Available from The Inst. 
of Energy Economics. Dai-10 Mori biru 10F, 1-18-1, Toranomon, 
Minato-ku, Tokyo. 

With the heavy fall in crude reserve owned/operated by the ma- 
jors, due to the oil resource nationalization policy by the OPEC 
countries in the first half of year 1970, Texaco, Chevron and Mobil 
considerably sank and, moreover, were hard hit by the sudden fall 
in crude price in 1986, and which had them considerably differenti- 
ated from Exxon and Shell, having steadily secured the resource 
through the exploration and development. That shows the fact that 
even the majors, involved in the international oil industry reorgani- 
zation, are not stable in company’s management. The merger and 
buying over of enterprises, which were not executed for a long 
while, have given symptoms of being executed again since 1986, 
which is reflected by the heightening in evaluation of oil fields in the 
North Sea. Due to the prolongation in crude supply in excess, the 
stabilization, in secured market and produced oil income, became 
urgently important to the OPEC and other oil producing countries. It 
is the beginning of their expansion to the infrastructural market, 
which trend is a future key of the international oil industry. Two 
different scenarios, i.e., concord and intensified competition, are ex- 
pected between the oil producing countries and majors, however 
with a possible expectation of their tending to the mutual existence 
and prosperity policy. 18 figures, 15 tables. 


48866 (IEE-8804) Easing trend of restrictions on petroleum 
in West European countries. Amid the situation towards EC 
market integration. Sugimura, Yoshiaki. Institute of Energy Eco- 
nomics, Tokyo (Japan). 22 Nov 1988. 40p. (in Japanese). Order 
Number DE89772358. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The trend of easing regulation on petroleum in west European 
countries amid the situation towards EC market integration is 
described. Classification of the petroleum market, topographical fea- 
tures, and the extent of governmental intervention are outlined. The 
target of the market integration is to eliminate, by the end of 
December, 1992, obstacles which have been preventing free distri- 
bution among the 12 member nations from the materialization of a 
single market. Outline of the petroleum market in France where re- 
striction was relieved 3 years ago is introduced. Italian petroleum 
market requires liberalizaed price and simplified governmental pro- 
cedures. Greece attaches much importance to the working ratio of 
the government-owned refineries, and has been at feud with EC. 
Spain is carrying 4 step liberalization plan into execution, and the 
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majors have strong desire of making inroads into the market. 3 fig- 
ures, 43 tables. 


48867 (IEE-IC-87) Detection of market expectation by 
crude oil futures option. Laying stress on the heightening of 
standard deviation before and after OPEC general assembly in 
December 1987. Ogawa, Yoshiki. Institute of Energy Economics, 
Tokyo (Japan). 1 Oct 1988. 57p. (in Japanese). Order Number 
DE89772359. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

Crude oil futures option was systematically analyzed using a 
black model. Implied standard deviation which represents the mar- 
ket with a high reliability in comparison with the variance in crude oil 
prices can be obtained. The implied standard deviation obtained for 
the period from September end, 1987 to the end of January, 1988 
revealed that it contains useful information. The implied standard 
deviation obviously shows preceding movement against crude oil 
prices, and is an important index for the detection of market expec- 
tation. Deviations between the theoretical values obtained from the 
implied standard deviation representing the market and the actually 
measured values acquired from the premium measured in the mar- 
ket were subjected to time series analysis. Structural change of 
individual option was analyzed by the cross section analyis. Specific 
option structural changes were found to exist. 13 references, 13 fig- 
ures. 


0208 Waste Management 
Refer also to citation(s) 48811, 49707 


48868 (AD-A-208449/9/XAB) Used oil and its regulation in 
the United States. Master’s thesis. Ledbetter, G.H. Air Force Inst. 
of Tech., Wright-Patterson AFB, OH (USA). 30 Sep 1988. 174p. 
(AFIT/CVCIA-88-208). Available from NTIS, PC A08/MF A01. 

The Environmental Protection Agency (EPA) took the first signifi- 
cant steps toward the federal regulation of waste and used oil by: 
(1) promulgating the final rule for the Burning of Waste Fuel and 
Used Oil Fuel in Boilers and Industrial Furnaces; (2) proposing a 
rule to establish standards for used oil which is recycled; and (3) 
proposing a rule to amend the regulations for hazardous waste 
management under Subtitle C of the Resource Conservation and 
Recovery Act (hereafter referred to as RCRA) by listing used oil as 
a hazardous waste. These efforts by EPA are particularly interesting 
because of both the nature of the prodding from Congress it took to 
obtain EPA action and the unprecedented volume, degree, and 
breadth of public opposition these actions generated once taken. 


0209 Environmental Aspects 
Refer also to citation(s) 50608, 50692, 50716 


48869 (PB-89-198899/XAB) Using oikspill dispersants on 
the sea. National Research Council, Washington, DC (USA). Com- 
mission on Engineering and Technical Systems. 1989. 35i%p. 
Available from NTIS, PC A16/MF A01. 

Library of Congress catalog card no. 88-38879. 

The committee was charged to assess the state of knowledge 
and practice about the use of dispersants in responding to open- 
ocean oil-spills. The assessment will guide federal and local 
governments and industry in both the United States and Canada, in 
defining the role of dispersants in oil spill response and implement- 
ing the use of dispersants. Equally important is the charge to 
identify gaps in knowledge where research is especially needed. 
The committee was specifically asked to: determine the effective- 
ness of dispersants and identify the best techniques for their use; 
identify the possible impacts of dispersants and dispersed oil on 
marine and coastal environments; and provide guidance about 
when and where dispersants should or should not be used. 


48870 (PB-89-867436/XAB) Oil spills: Biological effects. 
June 1981-July 1989 (Citations trom the NTIS data base). Re- 
port for June 1981-July 1989. National Technical Information 
Service, Springfield, VA (USA). Aug 1989. 119p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-88-858931. 
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This bibliography contains citations concerning the biological and 
ecological effects of oil spills. The effects on microorganisms, 
plants, and animals are studied. Damage assessment, ecological 
modeling, and environmental impact statements are included. (This 
updated bibliography contains 217 citations, 65 of which are new 
entries to the previous edition.) 


0210 Legislation and Regulation 
Refer also to citation(s) 48864 


48871 (DOE/CH/10381-T1) State uses of Exxon and Strip- 
per Well oil overcharge funds: Status report No. 4. Gonzales, H. 
National Consumer Law Center, Washington, DC (USA). ¢ Aug 
1989. 84p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG02-88CH10381. Available from National Consumer Law Center, 
236 Massachusetts Ave., N.E., Washington, DC 20002. 

This report incorporates information collected by NCLC in tele- 
phone surveys conducted from July through August 1989. As with 
the previous reports, the information we collected on the status and 
state uses of both Exxon and Stripper Well funds is contained in a 
series of tables and in the narrative summary section of the report. 
Section 1 of the report provides background information regarding 
the two main sources of oil overcharge funds distributed to the 
states since 1986 (the Exxon and Stripper Well cases). Section 2 
provides a brief overview of NCLC’s findings on the status of state 
allocation decisions and on specific uses of these funds. Section 3 
of the report, which provides a narrative summary of each state’s 
Exxon and Stripper Well oil overcharge allocations, gives specific 
examples of some of the programs or projects funded with both 
these funds, with an emphasis on low-income uses. While informa- 
tion for some states may include all allocations made, the narrative 
section is not intended to be an exhaustive list of funded projects. 
Where available, the allocation process used by each state is also 
provided. Finally, Section 4 contains important notes, relating to the 
series of tables that follow, as well as the tables themselves. 10 
tabs. 


48872 (IEE-SR202) Trend investigation of American energy 
policy. Institute of Energy Economics, Tokyo (Japan). 30 Sep 1988. 
75p. (In Japanese). Order Number DE89760373. Available from 
NTIS (US Sales Only), PC AO5/MF A01. 

As American dependence upon imported oil becomes a menace 
to the energy safety security, both the governmental and private or- 
ganizations inquired, about the proposal to execute the policy, to 
suport and revive American oil production industry. The result of 
that inquiry was explained in summary. Due to the sudden fall in oil 
price, the oil consumption is continuously increasing, after having 
surpassed its level of year 1986, while, due to the high production 
cost in the domestic wells, the oil production is continuously de- 
creasing, with the continuation of steady growth in oil importation, 
mainly depending upon the Persian Gulf. The heightening in depen- 
dence upon imported oil baddly influences American economy, 
which becomes important restrinctions on the diplomatic and military 
policy, as wartime oil price is estimated to be possibly 3 to 5 times 
as much as peacetime oil price. The heightening in dependence 
upon imported oil possibly has American brittleness of energy lev- 
eled considerably dangerous. Contrary, the lowering in it makes 
American diplomatic policy more flexible and intensifies the relation- 
ship with the oil importing allied countries. (naught) 


48873 (IEE-SR-203) Fundamental study on petroleum and 
gas taxation system in foreign countries. Tanaka, Norio; Okaya, 
Yukio; Hashimoto, Atsuji; Nishimura, Katsuhiko; Tokiyoshi, Naohiro. 
Institute of Energy Economics, Tokyo (Japan). 10 Nov 1988. 140p. 
(in Japanese). Order Number DE89772357. Available from NTIS 
(US Sales Only), PC AO7/MF A01. 

The current status of the harmonization of tax structure in EC and 
the outlines of petroleum and gas taxation systems in 5 developed 
European countries were studied and analyzed. The petroleum and 
gas taxation systems in major Eurocean and American countries 
consist of the custom duty, general consumption tax, and individual 
consumption tax. Since 1986, EC common custom duty has been 
adopted step by step by the EC member nations, and the custom 
revenue has been common resources of the member nations. In the 





U.S.A., 45 states adopt the general consumption tax as one of the 
state taxes. Among the EC member nations, value added tax has 
been gradually introduced since 1970 as the unified EC general 
consumption tax. The individual consumption taxes for petroleum 
products in America are gasoline tax, diesel/special fuel tax, and 
non-commercial aviation fuel tax which are Federal taxes, and the 
automobile fuel tax which is a state tax. In Europe, individual con- 
sumption tax is not yet unified among the EC nations, and the 
consumption taxes for petroleum products are adopted by each 
country based on the country’s own policy. Their features are out- 
lined. 11 figures, 54 tables. 


0230 Properties 
Refer also to citation(s) 48857, 48858 


48874 (DOE/ER/25053—2) The laminar to slug flow transi- 
tion in Hele-Shaw flow. Glimm, J.; Guo, Wei; Zhang, Qiang. New 
York Univ., NY (USA). Courant Inst. of Mathematical Sciences. Sep 
1989. 29p. Sponsored by U.S. DOE Energy Research; National Sci- 
ence Foundation. DOE Contract FG02-88ER25053. Order Number 
DE90000636. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Foam generation is a promising method to increase the efficiency 
of enhanced oil recovery processes. The present study began with 
the observation that the pinch off of bubbles upstream of an obstacle 
(pore throat) is a mechanism for bubble (i.e., foam) generation. We 
find support for this mechanism through a study of the laminar to 
slug flow transition in an idealized physical and geometrical setting. 
Transitions between multiphase flow regimes are of basic interest. A 
surprising conclusion of our study is the reversal of fingering stability 
caused by a strong transverse flow field. 14 refs., 14 figs., 1 tab. 


48875 (DOE/PC/88800—-12) Stable carbon isotope analysis 
of coprocessing materials: Quarterly technical progress report, 
January 1-March 31, 1989. Burke, F.P.; Winschel, R.A.; Lancet, 
M.S. Consolidation Coal Co., Library, PA (USA). Research and De- 
velopment Dept. Jun 1989. 59p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-88PC88800. Order Number 
DE90000083. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

The program is designed to address a substantial, demonstrated 
need of the coprocessing community (both exploratory and develop- 
ment) for a technique to quantitatively distinguish the contributions 
of the individual coprocessing feedstocks to the various products. 
The carbon isotope technique is currently in routine use for other 
applications. Results achieved this quarter include: Feed and prod- 
uct fractions from a Kentucky 9 coal/Kentucky tar sand bitumen 
coprocessing bench unit run at the Kentucky Center for Applied En- 
ergy Research (CAER) were analyzed for carbon isotope ratios. 
Corrections were made to the coal carbon recoveries and selectivi- 
ties from the products of HRI Run 227-53. Feeds (Westerholt coal/ 
Cold Lake VSB) and products from two periods of HRI coprocess- 
ing Run 238-1 were analyzed. Three petroieum samples and three 
coal samples were pyrolyzed at 800°F for 30 min to determine the 
effect of pyrolysis on the isotopic homogeneity of each petroleum 
and coal sample. Products from each pyrolysis test were separated 
into five fractions; an additional set of coprocessing samples and a 
set of two-stage coal liquefaction samples were obtained from HRI 
for future work; work performed by the Pennsylvania State Univer- 
sity show that microscopy is a promising method for distinguishing 
coal and petroleum products in residual coprocessing materials; and 
coal and petroleums that have large differences in carbon isotope 
ratios were identified for Auburn University. 7 refs., 2 figs., 12 tabs. 
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Refer also to citation(s) 48755 
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48876 (DOE/EIA—-0130(89/07)) Natural gas monthly, July 
1989. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 29 Sep 1989. 147p. Sponsored by 
U.S. DOE Management & Administration. Order Number 
DE90000741. Available from NTIS, PC A07/MF A01 - GPO - OSTI; 
GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of Oil 
and Gas, Energy Information Administration (EIA), US Department 
of Energy (DOE). The NGM highlights activities, events, and analy- 
ses of interest to public and private sector organizations associated 
with the natural gas industry. Volume and price data are presented 
each month for natural gas production, distribution, consumption, 
and interstate pipeline activities. Producer-related activities and un- 
derground storage data are also reported. From time to time, the 
NGM features articles designed to assist readers in using and inter- 
preting natural gas information. The data in this publication are 
collected on surveys conducted by the EIA to fulfill its responsibili- 
ties for gathering and reporting energy data. Some of the data are 
collected under the authority of the Federal Energy Regulatory 
Commission (FERC), an independent commission within the DOE, 
which has jurisdiction primarily in the regulation of electric utilities 
and the interstate natural gas industry. 


48877 Amending the Natural Gas Policy Act of 1978 to 
remove certain contract-duration and right-of-first-refusal re- 
quirements. US Senate, One Hundredth Congress, Second 
Session, August 11, 1988, Report 100-485. Calendar No. 907. 7p. 
Government Printing Office, Washington, DC (1988). 

The purpose of H.R. 2701 is to repeal two non-price provisions in 
section 315 of the Natural Gas Policy Act of 1978 (NGPA). They 
are (1) section 315(a)(3) which requires contracts for purchase of 
new natural gas produced from certain Outer Continental Shelf 
leases to be for a duration of not less than 15 years, or, if less, the 
commercially producible life of the reservoir, and (2) section 315(b) 
which establishes a right to an offer of sale, and a right of first re- 
fusal, for existing purchasers of certain natural gas committed or 
dedicated to interstate commerce upon the expiration or termination 
of an existing contract. The Committee on Energy and Natural Re- 
sources does not intend to affect or influence any court review of 
the validity of any FERC rule, regulation, opinion, or order issued 
prior to enactment of this legislation. They report favorably on the 
bill and recommend, without amendment, that it pass. 


0307 Waste Management 
Refer also to citation(s) 49707 
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48878 (SAND-89-1433C) Hydraulic fracturing in tight fis- 
sured media. Warpinski, N.R. Sandia National Labs., Albuquerque, 
NM (USA). [1989]. 31p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC04-76DP00789. (CONF-8910132-1: Petroleum 
technology into the second century, Socorro, NM (USA), 16-19 Oct 
1989). Order Number DE89013066. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

There are tremendous resources of natural gas in tight fissured 
rocks, but these formations require special care for hydraulic frac- 
turing to be successful. Serious problems include leakoff, damage 
and complex fracturing. These problems are discussed. 51 refs., 8 
figs., 1 tab. 


0310 Legislation and Regulation 
Refer also to citation(s) 48873 
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48879 (PB—89-205439/XAB) Development of a field-portable 
odorant monitor. Part 1. Gas chromatography with photoioniza- 
tion detection. Topical report, April 1, 1984-March 7, 1986. 
Wallace, J.R.; Alden, L.S. Denver Research Inst., CO (USA). Sep 
1988. 228p. Available from NTIS, PC A11/MF A01. 

In an effort to achieve a field-portable analyzer for odorants in 
natural gas, an analytical scheme was developed that employed a 
gas chromatograph (GC) with a photoionization detector (PID). Sep- 
aration of the odorants (various mercaptans and sulfides) was 
accomplished with two columns in series using helium or air as a 
carrier gas at flow rates of 33 - 40 cc/minute. Using column and de- 
tector temperatures of 45 C and 55 C, respectively, separation and 
analysis was achieved within 24 minutes for all commonly employed 
odorants except tetrahydrothiophane (THT). The latter required tem- 
peratures of 60 C. Preliminary calibration curves were linear over 
the range 0.1 - 10 ppmV. The PID employed 10.0 eV window. Al- 
though the analytical performance parameters are reasonable, the 
availability of the technology to the gas industry via commercializa- 
tion was judged to be unlikely because certain operational 
performance parameters were not achievable, such as simplicity of 
hardware and ease of manufacture. Therefore, no further develop- 
ment efforts are planned for the approach. 


0340 Combustion 
Refer also to citation(s) 50236, 50983 


48880 (PB-89-205413/XAB) Supplemental natural gas injec- 
tion in the coke cupola. Final report, November 1988-May 1989. 
Malhotra, S.; Sabatini, J. Little (Arthur D.), Inc., Cambridge, MA 
(USA). May 1989. 49p. Available from NTIS, PC A03/MF A01. 

Literature review and interviews with gas company and foundry 
personnel were used to evaluate the history and status of supple- 
mental natural gas injection in the coke cupola. The study indicates 
that available test data on the potential for cost reduction, quality 
improvement and increase in melt rate are not an acceptable basis 
for commercialization. Test work in the 1960s did not assess the ap- 
plication of this technology on the hot-blast cupola predominantly 
used in the 1980s. 


48881 (PB—89-867014/XAB) Gas turbines: Protective coat- 
ings for corrosion and erosion protection. January 1970-July 
1989 (Citations from the COMPENDEX date base). Report for 
January 1970-July 1989. National Technical Information Service, 
Springfiekd, VA (USA). Aug 1989. 106p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-88-861117. 

This bibliography contains citations concerning protective coatings 
for gas turbines to minimize corrosion and erosion problems. Ce- 
ramic and vapor-deposited coatings and nickel-base alloys are 
discussed. Special problems associated with coal derived fuels, i.e. 
high temperature sulfidation corrosion, are presented. (This updated 
bibliography contains 231 citations, 27 of which are new entries to 
the previous edition.) 


48882 (RISO-M-2781) Adsorption of methane and natural 
gas on six carbons. Schroeder Pedersen, A.; Larsen, B. Risoe 
National Lab., Roskilde (Denmark). Mar 1989. 29p. Order Number 
DE90706438. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

EFP-86. 

Adsorption of methane and natural gas was studied to character- 
ize the adsorption process on six carbon materials. The reactions 
were followed by measuring weight changes in a microbalance and 
by repeatingly charge and discharge a selected sample with natural 
gas 400 times in an automatic cycling equipment. The heat of ad- 
sorption of methane on one carbon was found to be 13-16 kJ/mol 
based on the temperature dependence of isosteric equilibrium pres- 
sures. The highest methane adsorption found at 15 bar was approx. 
190 mg methane per gram carbon. The result of the cycling experi- 
ments showed a rapid loss of capacity (50% over 50 cycles) when 
adsorbing at room temperature for 20 min. in every cycle. The stor- 
age capacity could be regenerated by heating the sample in 
vacuum. (author) 5 tabs. 22 ills. 4 refs. 
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48883 (DOE/MC/11076-2674) Shale oll upgrading using 
radio-frequency energy: Topical report. Cha, C.Y. Western Re- 
search Inst., Laramie, WY (USA). Sep 1988. 20p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC21-86MC11076. Order 
Number DE89000956. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Western Research Institute has constructed and operated a radio- 
frequency (rf) reactor system to investigate shale oil upgrading 
opportunities. The reactor system has been used to develop tech- 
niques using rf energy as a nonchemical catalyst to enhance 
reaction rate or to change the product distribution. This report docu- 
ments experimental results of eastern and western shale oil 
desulfurization tests using 2450 MHz rf energy. A series of batch 
and continuous reactor tests have been conducted using eastern 
and western shale oil in a tubular reactor located inside the wave 
guide. Results show that 2,450 MHz of rf energy selectively decom- 
poses sulfur and oxygen components in the eastern and western 
shale oil when they are processed at 450-500°F (230-260°C). The 
rate of sulfur removal from shale oil is mainly dependent on the rf 
power input per unit weight of shale oil introduced. The maximum 
sulfur removal (82-38%) was obtained when power input was in the 
range of 0.8 to 1.1 watts per grams of shale oil per hour. Oil resi- 
dence times between 3 and 12 minutes had no significant effect on 
sulfur removal rate. The highest sulfur removal (42%) was obtained 
when the shale oil was treated with 300 watts of rf energy at 450- 
500°F (230-260°C) for two hours in the batch reactor. 3 refs., 5 
figs., 4 tabs. 


0405 Properties and Composition 


48884 (DOE/MC/11076—-2675) Organic compounds in the 
aqueous extract of a retorted Green River Formation oil shale. 
McKay, J.F.; Lane, D.C. Western Research Inst., Laramie, WY 
(USA). Sep 1988. 25p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-86MC11076. Order Number DE89000957. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Spent oil shale (Green River Formation) from a Paraho directly 
fired retort was extracted with distilled/deionized water for 28 days 
at ambient temperature. The aqueous extract was then analyzed by 
gas chromatography/mass spectrometry for volatile and semi- 
volatile organic compounds using EPA hazardous chemicals 
identification technology. Organic compounds identified were pre- 
dominantly carboxylic acids, although neutral and basic compounds 
were also observed. Quantitative analyses indicated that the identi- 
fied compounds were present in parts-per-billion amounts. 15 refs., 
14 figs., 2 tabs. 


48885 (DOE/MC/11076—-2685) Determination of selenium 
species in spent oil shale leachates by ion chromatography. 
Niss, N.D.; Powers, C.R. Western Research Inst., Laramie, WY 
(USA). Sep 1988. 21p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-86MC11076. Order Number DE89000965. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The leaching and transport of trace elements from spent oil 
shales is a growing area for environmental concern. Selenium is of- 
ten present in spent oil shales. Under the alkaline conditions 
present in spent western oil shale leachates, selenium species dis- 
play anionic behavior, increasing their solubility and mobility. The 
processes that govern the partitioning of selenium species between 
solid and solution phases are not well understood, and computer 
modeling is an important tool in this area. The accuracy of geo- 
chemical model predictions depends on the thermodynamic data 
and mathematical formulations used in their development. To as- 
sure reliability of model predictions, it is essential to validate ion 
speciation data obtained from geochemical models with data ob- 
tained from laboratory analyses. The purpose of this study was to 
begin developing a method for the speciation of the two most com- 
mon selenium species in spent oil shale leachates, selenite 
(SeO3*-) and selenate (SeO,2-), using suppressed ion chro- 
matography. 26 refs., 4 figs., 2 tabs. 





48886 (DOE/MC/11076-2689) Pyrolysis of Sunnyside tar 
sand. Turner, T.F.; Glaser, R.R.; Ennen, L.W.; Nickerson, L.G. 
Western Research Inst., Laramie, WY (USA). Jun 1988. 45p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE89000961. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

Samples of whole Sunnyside tar sand were examined using ther- 
mal analysis techniques. These techniques included isothermal 
testing with detailed product analyses, nonisothermal testing with 
evolved gas analyses, and nonisothermal combustion analysis of 
residual carbon formed during Fischer assay and during isothermal 
testing. Isothermal tests were performed at 350, 375, 400, 425, and 
440°C using a rapid heating and quenching system based on a U- 
tube reactor and preheated fluidized sand bath. Condensable 
products having molecular weights between 240 and 278 were the 
primary volatile products. The hydrogen-to-carbon (H/C) ratio of the 
condensable material increased with increasing reaction tempera- 
ture but did not change with reaction duration. The major 
noncondensable product was hydrogen, followed by methane and 
the carbon oxides. Soluble, nonvolatile materials had profiles indica- 
tive of sequential intermediates in the conversion of heptane-soluble 
material to pyridine-insoluble material. The activation energy for the 
formation of condensable products was 35.8 kcal/mole with a fre- 
quency factor of 1.2 x 10° minutes—'. Nonisothermal experiments 
show organic decomposition through two distinct paths at tempera- 
tures below 500°C and inorganic decomposition through two paths 
at temperatures above 550°C. The low-temperature organic decom- 
position has an activation energy below 10 kcal/mole, indicating 
devolatilization, while the higher-temperature organic decomposition 
has an activation energy of 33 kcal/mole by single activation energy 
modeling and 49 kcal/mole by the distributed activation energy 
model. Residual carbon combustion analyses indicate activation en- 
ergies between 50 and 60 kcal/mole regardless of whether the 
residual carbon was produced by Fischer assay or isothermal pyrol- 
ysis. 14 refs., 24 figs., 13 tabs. 


48887 (DOE/MC/11076-2701) Inorganic geochemical inves- 
tigations of spent oi! shales. Essington, M.E.; Spackman, L.K. 
Western Research Inst., Laramie, WY (USA). Sep 1988. 128p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE89000988. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

A series of experiments were conducted to provide insight into 
the chemistry and mineralogy of spent western and eastern refer- 
ence oil shales. The solubility of CaMoO, was determined and the 
results used to evaluate the occurrence of CaMoO, in spent west- 
ern oil shales. The influence of oil extraction process, solid-solution 
contact time, and recarbonation on spent oil shale leachate chemi- 
cal composition was examined. The mineralogy of spent eastern oil 
shale was characterized, as was the mineralogy of hydrated and re- 
carbonated spent western oil shale samples. Some shortcomings 
associated with the use of geochemical models were identified. The 
use of geochemical models to predict leachate composition was 
also illustrated. 69 refs., 17 figs., 19 tabs. 


48888 (DOE/MC/11076-2702) Thermal decomposition of 
Tipton Member, Green River Formation oil shale from 
Wyoming: Topical report. Miknis, F.P.; Turner, T.F. Western Re- 
search Inst., Laramie, WY (USA). Sep 1988. 28p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC21-86MC11076. Order 
Number DE89000971. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Isothermal pyrolysis studies have been conducted on a Tipton 
Member, Green River Formation oil shale from Wyoming. The con- 
version of kerogen to bitumen, oil, gas and residue products was 
obtained for different isothermal reaction times in the temperature 
range of 648 to 698 K using a heated sand bath reactor system. 
Particular attention was paid to the formation of the bitumen inter- 
mediate during decomposition and its temperature dependence. The 
maximum amount of extractable bitumen was found to increase with 
temperature. The observation is consistent with an oil shale decom- 
position model in which the activation energy for kerogen 
decomposition is greater than the activation energy for bitumen de- 
composition. The thermal decomposition data were fit using a 
nonlinear least-squares computer program. When the stoichiometric 
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coefficients were held constant for all temperatures, the calculated 
activation energies for kerogen and bitumen decomposition were 
64.4 and 37.9 kcal/mol, respectively. 17 refs., 3 figs., 4 tabs. 


48889 Characterization of nickel and vanadium compounds 
in tar sand bitumen by UV-VIS spectroscopy and size exciu- 
sion chromatography coupled with element specific detection. 
Reynolds, J.G. (Lawrence Livermore National Lab., CA (USA)); 
Jones, E.L.; Bennett, J.A.; Biggs, W.R. Fuel Science and Technol- 
ogy International (USA), 7(5-6): 625-642 (1989). 

Previously, the authors examined the Ni and V in heavy crude 
oils, residua, and processed products by several metal speciation 
techniques to ascertain molecular structure and processing 
behavior. Two classes of metal compounds were found - metal- 
lopetroporphyrins and metallo-nonprophyrins - each having unique 
reactivity during processing. In efforts to better understand the bind- 
ing of metals in the oil medium, they now examine NI and V in tar 
sand bitumens. The bitumen was solvent extracted from the sand 
matrix and was separated by column chromatography and the 
petroporphyrin content was quantitated by UV-vis spectroscopy. The 
petroporphyrin contents ranged from virtually none to over 36% of 
the total metals. Asphalt Ridge (Utah) has primarily Ni petropor- 
phyrins; Big Clifty (Kentucky) and Athabasca (Canada) have 
primarily V petroporphyrins; Arroyo Grande and McKittrick (Califor- 
nia) have roughly equal amounts of both types; and Sunnyside 
(Utah) has virtually none of either. 


0409 Waste Research and Management 
Refer also to citation(s) 48884, 48885, 48887 


48890 (DOE/MC/11076-2673) Hydrophilic organic solutes 
associated with oll shale retort water: Topical report. Niss, 
N.D.; Poulson, R.E. Western Research Inst., Laramie, WY (USA). 
Sep 1988. 28p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC11076. Order Number DE89000955. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Hydrophilic organic solutes in oil shale retort waters are potential 
indicators of aqueous contaminants emanating from retorting opera- 
tions. Monitoring these contaminants has been approached in a 
variety of ways. Studies at Western Research Institute (WRI) have 
involved the characterization of hydrophilic organic solutes in waters 
collected from (1) field samples with a low concentration of organic 
solutes from an in situ retort site (called RB-1 water) in the post- 
operational phase of study and (2) product water from run 17 of the 
WRI 150-ton simulated in situ retort (R-17 water) with a high con- 
centration of organic solutes. The WRI studies comprised two 
phases of work. In the first, selected samples were screened by to- 
tal organic carbon analysis, high-resolution mass spectrometry, 
reversed-phase liquid chromatography (RPLC), gas chromatography 
(GC) with mass spectrometric detection (GC/MS), GC with nitrogen- 
and phosphorus-specific detection, and GC with electron-capture 
detection. In the second phase of study the RB-1 THP and R-17 
THP fractions were derivatized with heptafluorobutyrylimidazole and 
analyzed by GC/ECD. The RB-1 profile revealed no unique peaks. 
The profile of the R-17 THP showed several unique peaks, tenta- 
tively identified as hydroxypyridines and aminophenols. Further work 
is necessary to positively identify these compounds. 11 refs., 9 figs., 
5 tabs. 


48891 (DOE/MC/11076-2686) Investigation of sorption inter- 
actions between oil shale principal mineral phases and organic 
compounds. Bowen, J.M. Western Research Inst., Laramie, WY 
(USA). Sep 1988. 19p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-86MC11076. Order Number DE89000966. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The interactions between minerals representative of the bulk com- 
position of oil shales and organic compounds that have been found 
in oil shale leachates were investigated. The method used to directly 
determine the type of interactions that could take place between 
organic compounds and oil shale mineral phases was Fourier trans- 
form infrared spectroscopy (FTIR) using several advanced detection 
methods, including diffuse reflectance (DRIFT) and photoacoustics 
(PAS). The minerals that were investigated include quartz, calcite, 
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and dolomite, which are known to figure significantly in the composi- 
tion of processed oil shales. The organic chemical compounds used 
were chosen from a list of compounds identified in spent oil shale 
leachates, and they include pyridine, phenol, p-cresol, and acetone. 
The sorption interactions for the study were prepared by exposing 
each of the minerals to the organic compounds by three different 
methods. These were vapor deposition, direct application, and im- 
mersion in an aqueous solution at pH 12. 41 refs., 3 figs., 4 tabs. 


0410 Environmental Aspects 
Refer also to citation(s) 48884, 48885 
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48892 (CNIC—00153) Preparation and analysis of uranium 
carbides. Sun Jichang; Song Dianwu; Yang Youging; Guo Yibai; 
Cao Yenan. China Nuclear Information Centre, Beijing, BU (China). 
Mar 1988. 8p. (in Chinese). (SINRE-0011). Order Number 
DE90604364. Available from NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. 

The preparation process of uranium carbides is investigated by 
using the carbothermic reduction method of uranium dioxide in vac- 
uum. The carbonisation reaction in the mixture of uranium dioxide 
with graphite begins to take place at the temperature of 1100 deg 
C. The temperature is measured by a W-Re thermocouple. Then 
the quantity of carbon, density, porosities and microstructure of the 
sintered pellets are examined. At the same time, in order to mea- 
sure the content of uranium monocarbide, those sintered pellets are 
also indentified by means of X-ray diffraction. 


48893 (INIS-SU-—120/A, pp. 202-205) Uranium extraction on 
pilot scale differential contactors. Grilc, V. (Ljubljana Univ. 
(Yugoslavia)); Golob, J. AN SSSR, Moscow (USSR). 1988. (CONF- 
8807136-: ISEC '88: international solvent extraction conference, 
Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International solvent 
extraction conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

Operating charactristics of a pilot plant Kuhni column and a sieve 
plate column of 15 cm diameter were measured in comparison to 
an industrial mixer-setter battery for extraction of uranium from 
acidic leach liquour using kerosene solution of tertiary amine as the 
extractant. The results are presented of efficiency and operation 
stability performance of both types of contractors in extraction and 
stripping process. 8 refs.; 2 figs.; 1 tab. 


0505 Uranium Enrichment 
Refer also to citation(s) 49019, 49076 


0507 Fuels Production and Properties 


Refer also to citation(s) 49049, 49908, 49909, 49910, 50067, 
50225, 50226, 50232, 50543, 51108, 51152, 51153, 51163, 51178, 
51179, 51180, 51190, 51208, 51462 


48894 (ORNL/FTR-3389) [Fabrication and irradiation perfor- 
mance of U;Si2-Al fuel]: Foreign trip report, September 1, 
1989-September 14, 1989. Copeland, G.L. Oak Ridge National 
Lab., TN (USA). 29 Sep 1989. 12p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE90001003. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The traveler attended the International Meeting on Reduced En- 
richment for Research and Test Reactors 1989. Of particular interest 
to ORNL is the continuing fabrication experience and good irradia- 
tion performance of U3Siz-Al dispersion fuel since this is the prime 
candidate fuel for the Advanced Neutron Source reactor at ORNL. 
The traveler visited Compagnie pour I’Etude et la Realisation de 
Combustibles Atomiques (CERCA) and Kernforschungsanlage 
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(KFA) Juelich the week before the meeting to discuss in detail their 
latest results on fabrication and irradiation performance of this fuel. 


0508 Spent Fuels Reprocessing 


Refer also to citation(s) 49071, 49084, 49087, 49088, 49089, 
49094, 49236 


48895 (ANL—89/21) Development of supercritical fluid chro- 
matography for analysis of TRUEX process solvents. Tse, P.-K.; 
Vandegrift, G.F. Argonne National Lab., IL (USA). Aug 1989. 63p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
31109-ENG-38. Order Number DE90000881. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

This report summarizes the work that has been performed at Ar- 
gonne National Laboratory on the development of an analytical 
procedure to analyze TRUEX process solvents; these solvents 
are composed of a_ bifunctional organophosphorus  extrac- 
tant (octylphenyl-N,N-diisobutylcarbamoylmethylphosphine oxide, 
O¢D[iB]JCMPO or simply CMPO) and tributylphosphate (TBP) in ei- 
ther a normal paraffinic hydrocarbon (NPH) or tetrachloroethylene 
(TCE) diluent. Supercritical fluid chromatography (SFC) was chosen 
for this analytical technique because it yields a good separation of 
the components of the TRUEX solvent and is useful at tempera- 
tures below the decomposition temperature of CMPO (~180°C). 
Discussed are concepts important to using SFC for chromatographi- 
cal separations and with four different detectors: flame ionization 
detector (FID), nitrogen/phosphorus detector (NPD), mass spec- 
trometer (MS), and ultraviolet (UV) detector. A comparison of the 
four detectors for the analysis of CMPO, TBP, and the TRUEX sol- 
vents shows that FID is the best for quantitating CMPO, TBP, and 
the degradation products. The mass spectrometer is the best for 
identifying unknown impurities and degradation products. Standard 
procedures based on the results of this study are reported for 
analysis of CMPO alone, CMPO dissolved in TBP, and the TRUEX- 
NPH and TRUEX-TCE solvents. 28 refs., 33 figs., 8 tabs. 


48896 (DP-MS-89-34) Online fiber-optic spectrophotometry. 
Van Hare, D.R.; O’Rourke, P.E.; Prather, W.S. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA). [1989]. 15p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-890736-72: 30. annual meeting of the Institute of Nuclear 
Materials Management, Orlando, FL (USA), 9-12 Jul 1989). Order 
Number DE89017852. Available from NTIS, PC AQ3/MF A01 - 
OSTI; GPO Dep. 

The Savannah River Plant operates two radio-chemical separa- 
tions areas to recover uranium and plutonium from nuclear reactor 
fuel and target assemblies. Chemical processes in these areas are 
controlled based on laboratory analysis of samples extracted from 
the process. While analytical results from the laboratory are reliable, 
the process of pulling samples, transporting them to the laboratory, 
analyzing them, and then reporting results is time consuming and 
potentially exposes many workers to highly radioactive solutions. To 
improve the timeliness of chemical information and reduce person- 
nel radiation exposure, the Savannah River Laboratory has 
developed an online fiber optic spectrophotometer which combines 
three new technologies, fiber optics, diode array spectrophotome- 
ters, and multivariate data analysis. The analyzer monitors the 
uranium and nitrate concentration of seven aqueous process 
streams in a uranium purification process. The analyzer remotely 
controls the sampling of each process stream and monitors the rel- 
ative flow rate through each sampler. Spectrophotometric data from 
the analyzer is processed by multivariate data analysis to give both 
uranium and nitrate concentrations as well as an indication of the 
quality of the data. 


48897 (INIS-mf-12005) Methods for dissolving and separat- 
ing palladium, rhodium and ruthenium from the dissolver 
residue of a reprocessing plant for fast breeder reactor fuel. Fi- 
nal report. Geckeis, H.; Neumann, W. Universitaet des Saarlandes, 
Saarbruecken (Germany, F.R.). Fachrichtung Anorganische Analytik 
und Radiochemie; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.). 1989. 22p. (In German). Contract 
BMFT 02U5796 7. Order Number DE90707291. Available from 
NTIS (US Sales Only), PC A03/MF A01. 





In spent fuel of fast breeder reactors there are higher concentra- 
tions of the light platinum metals than in the spent fuel of light water 
reactors. During operation the temperature in the fuel rods is very 
high and Mo, Te, Ru, Rh and Pd form molten metallic droplets. After 
solidifying the particles have diameters about 20 um and are called 
white inclusions (e-phase). They are only partly attacked by the ni- 
tric acid within the dissolver of the reprocessing plant. Thus the 
residue contains up to 90% of the platinum metals and is a limited 
but rich source of these precious metals. e-phase was simulated by 
melting together appropriate amounts of the pure metals thereby 
substituting Te by additional Ru, then grinding the alloy and sifting. 
In a laboratory scale diverse methods of dissolution were tested. 
They should be of technical simplicity and compatible to the PUREX 
process. Concentrated nitric acid dissolved only to some extent 
even at 250°C under pressure. 7 mol/) HNO3 in combination with 
ozone worked much better and ruthenium is oxidized to RuO,. 
Complete and fast dissolution is achieved within an electrolytic dis- 
solver using an oxidation catalyst like Ag(I)/Ag(Il). RuO, is formed 
and transfered quantively into an absorption flask by a stream of 
ozone. When a real residue is dissolved the traces of U and Ru 
have to be extracted by tributylphosphate/Kerosin followed by the 
extraction of Zr. Thereafter Pd is sorbed on a column with Lewatit 
M 504 and then from the diluted eluate Te on an identical column. 
Now by cation exchange Ag is sorbed on Amberlite 200 and Rh on 
Dowex 50. In any case desorption is possible with nitric acid, ex- 
cept Pd, which must be eluted with a solution of thiourea. (orig.) 
With 19 refs., 1 tab., 13 figs. 


48898 (INIS-SU-120/A, pp. 62-64) Analysis of the extraction 
kinetics of uranium by tributyl phosphate, application to the 
use of pulsed columns. Dinh, B. AN SSSR, Moscow (USSR). 
1988. (CONF-8807136—: ISEC ’'88: international solvent extraction 
conference, Moscow (USSR), 18-24 Jul 1988). In /SEC’88, Interna- 
tional solvent extraction conference. Vol. 2. Conference papers. 
Order Number DE90705916. Available from NTIS (US Sales Only), 
PC A17/MF A011 - OSTI; INIS. 

Mechanism limiting the transfer kinetics (kinetics of the chemical 
reaction or diffusion) during solvet extraction of uranyl nitrate by 
tributyl phosphate in pulsed columns is analysed. The single drop 
technique in a stationary medium or one subjected to a pulsation 
has been used to determine the conditions in which one or the 
other of these two steps of the mechanism is limiting. The results of 
the experiments in pilot pulsed columns with respect to metal trans- 
fer performance during uranium solvent extraction and stripping are 
discussed. 5 refs.; 3 figs. 


48899 (INIS-SU-120/A, pp. 140-143) Drop coalescence in 
pulsed perforated plate extraction columns. Schmidt, H. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente); Eggert, E.; Lessle, E.M.; Mai, R. AN SSSR, 
Moscow (USSR). 1988. (CONF-8807136—-: ISEC ’88: international 
solvent extraction conference, Moscow (USSR), 18-24 Jul 1988). In 
ISEC’88, International solvent extraction conference. Vol. 2. Confer- 
ence papers. Order Number DE90705916. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The influence of drop breakage and coalescence on the operation 
behaviour and the separation efficiency of pulsed perforated plate 
extraction columns, widely used in spent fuel reprocessing is 
shown. The results of coalescence studies carried out in the nitric 


acid-tributyl phosphate system using an experimental setup in the 
aqueous phase continuous mode of operation are presented. Two 
different types of drop-drop coalescence, i.e. the collision- and the 
settling coalescence have been revealed and discussed. 8 refs.; 8 
figs. 


48900 (INIS-SU-120/A, pp. 214-216) New airlift-extractor in 
nuclear industry. Boessert, W. (Zentralinstitut fuer Kernforschung, 
Rossendorf (German Democratic Republic)); Weiss, S. AN SSSR, 
Moscow (USSR). 1988. (CONF-8807136-: ISEC ’88: international 
solvent extraction conference, Moscow (USSR), 18-24 Jul 1988). In 
ISEC’88, International solvent extraction conference. Vol. 2. Confer- 
ence papers. Order Number DE90705916. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

A new airlift extractor is described for reprocessing uranium from 
irradiated fuel. The extractor works without mechanical moving 
parts, and the liquids are transported and mixed by air. The drop 
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size distribution and holdup-time behaviour are studied experimen- 
tally. The experiments are carried out in a new mixer-settler unit 
containg one, four and ten stages. The mixer-settler unit consists of 
a mixing chamber (65 mm Dx300 mm. capacity 900 ml) and the 
settling chamber (150 mm Dx100 mm, capacity 600 ml). An organic 
phase is tributyl phosphate-tetrachlorethene solution, aqueous 
phase consists of HNO3 and uranium ions. The air flow rate is 120 
Vh for every mixing chamber, the total flow rate is 20-40 V/h, ratio of 
organic to aqueous phase is 1:10-1:23. Actual extraction efficiency 
is shown to be higher than 80%. 4 refs.; 2 figs. 


48901 (INIS-SU-120/A, pp. 217-220) Reciprocating-plate ex- 
traction columns for nuclear fuel reprocessing. Galkin, B.Ya. 
(Radievyj Inst., Leningrad (USSR)); Egorov, N.N.; Itiligator, V.S. and 
others. AN SSSR, Moscow (USSR). 1988. (CONF-8807136—: ISEC 
’88: international solvent extraction conference, Moscow (USSR), 
18-24 Jul 1988). In /SEC’88, International solvent extraction confer- 
ence. Vol. 2. Conference papers. Order Number DE90705916. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

Extraction columns with reciprocating plates are described for 
technology of nuclear fuel reprocessing. The test results are pre- 
sented for columns made of glass tubes with inner diameters of 48 
and 56 mm and the piate stack heights of the columns 4 and 3 m 
respectively. Aqueous solutions of uranyl nitrate and nitric acid are 
used as aqueous phase and 30% TBP in n-paraffins is used as ex- 
tractant. The following parameters are determined: longitudinal 
profiles and mean values of dispersed phase holdup in the packing 
section of the columns; phase entrainment with leaving streams; 
profiles of uranium concentration along the column and mass trans- 
fer efficiency depending on the change of the specific flows over a 
wide range up to flooding. 5 refs.; 4 figs.; 1 tab. 


48902 (INIS-SU—120/A, pp. 250-252) Mass transfer in the 
mixer of a centrifugal extractor. Barz, H. (Zentralinstitut fuer 
Kernforschung, Rossendorf (German Democratic Republic)); 
Eichler, R.; Ratzsch, W. AN SSSR, Moscow (USSR). 1988. (CONF- 
8807136—-: ISEC '88: international solvent extraction conference, 
Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International solvent 
extraction conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

Mass transfer in the mixer of one-step centrifugal extractor ZEN- 
100K (USSR) designed for spent fuel reprocessing was studied. 
The mean drop diameter of dispersed phase, stage efficiency ac- 
cording to Hausen and mass transfer coefficients of nitric acid and 
uranyl nitrate in the system 30% TBP/kerosene-water were deter- 
mined. 2 refs.; 5 figs. 


48903 (INIS-SU—120/A, pp. 253-254) Technological and con- 
structive investigations on a Soviet prototype centrifugal 
extractor for reprocessing of spent fuels. Eichler, R. (Akademie 
der Wissenschaften der DDR, Dresden (German Democratic 
Republic). Zentralinstitut fuer Festkoerperphysik und Werkstof- 
forschung); Barz, H.; Brandt, W.; Nebel, D.; Neumann, W.; Ratzsch, 
W.; Schulze, G. AN SSSR, Moscow (USSR). 1988. (CONF- 
8807136-: ISEC '88: international solvent extraction conference, 
Moscow (USSR), 18-24 Jul 1988). In /SEC’88, international solvent 
extraction conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

A one-step centrifugal extractor (flow rate 0,5 m°/h) was investi- 
gated in order to estimate and improve its application especially for 
reprocessing of spent fuels. The system uranyl nitrate, nitric acid, 
water/30% TBP in n-alkane (Cg-C;9) was considered. Mass transfer 
(efficiency more than 90%) as well as quality of phase separation 
are quite sufficient. The content of finely dispersed solids may not 
exceed 0.1%. This extractor worked without maintenance in a trial 
run lasting more than 30000 hours. 1 ref.; 1 fig. 


48904 (INIS-SU-120/A, pp. 347-350) Expert systems in nu- 
clear fuel reprocessing. Mills, A.L. AN SSSR, Moscow (USSR). 
1988. (CONF-8807136-: ISEC ’88: international solvent extraction 
conference, Moscow (USSR), 18-24 Jul 1988). In ISEC’88, Interna- 
tional solvent extraction conference. Vol. 2. Conference papers. 
Order Number DE90705916. Available from NTIS (US Sales Only), 
PC A17/MF A01 - OSTI; INIS. 
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The objective of the work is to simplify reprocessing flowsheet 
design and plant operation by developing techniques where non- 
experts can access specialist information and methods and obtain 
workable processes. The facilities offered by the REPROCX suite of 
computer programs as an expert system in spent fuel reprocessing 
are considered for flowsheet design and optimization, process de- 
sign, and process control operations. 2 refs.; 4 figs.; 1 tab. 


48905 (INIS-SU-120/A, pp. 355-358) Numerical modelling of 
hydrodynamic and mass transfer characteristics of reciprocat- 
ing plate extraction column (RPEC). Kolker, A.R. (Radievyj Inst., 
Leningrad (USSR)); Orlov, V.I.; Rogov, I.V. AN SSSR, Moscow 
(USSR). 1988. (CONF-8807136-: ISEC ’88: international solvent 
extraction conference, Moscow (USSR), 18-24 Jul 1988). In 
ISEC’88, International solvent extraction conference. Vol. 2. Confer- 
ence papers. Order Number DE90705916. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The possibility of approximate calculation of mass transfer and hy- 
drodynamic performances of a reciprocating plate extraction column 
(RPEC) on the basis of a generalized cell model for multi-component 
system (UO2)2NO3-TBP-HNO3-H20 is considered. Described 
method of mathematical modelling can be used for the optimization 
of RPEC design and operating conditions. 7 refs.; 2 figs. 


48906 (NUREG/CP—0098-Vol.1, pp. 179-187) Laboratory ap- 
paratus for measuring operating parameters for a selective 
catalytic reduction application to NO, abatement. McCray, J. 
(Westinghouse Idaho Nuclear Company, Idaho Falls, ID (USA)); 
Gombert, D. Il. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. (CONF- 
880815—Vol.1: 20. DOE/NRC nuclear air cleaning conference, 
Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 20th 
DOE/NRC nuclear air cleaning conference. Sessions 1-5. Order 
Number DE89014647. Available from NTIS, PC A99/MF A01 - I. 

A Selective Catalytic Reduction Process for the abatement of ox- 
ides of nitrogen is being developed for use at the Idaho Chemical 
Processing Plant. To define operating ranges, and to aid in pilot 
plant design, a laboratory-scale single-stage reactor module was 
constructed. Several unique challenges were encountered and over- 
come in the design and fabrication of the reactor module. Mass 
flowmeters were used to accurately measure gas flows, regardless 
of temperature and pressure fluctuations. To make data acquisition 
simple and accurate, a personal computer was used to automati- 
cally indicate temperatures and pressures throughout the system at 
5-second intervals, and record the data at 5-minute intervals. A sys- 
tem was designed, using an optical pyrometer, to determine catalyst 
surface temperatures, during reaction, within the bed at different 
bed levels. A vaporizer was developed to provide a constant con- 
trolled supply of dry NO2 gas from a liquid N20, source. Two gas 
sampling methods were developed to extract samples directly from 
a gas stream at temperatures up to 600°C. 


48907 (NUREG/CP-0098-Vol.1, pp. 188-204) Catalyst tem- 
perature and reaction efficiency in selective catalytic reduction 
- NO, abatement. Maio, V.C. (Westinghouse Idaho Nuclear Com- 
pany, Idaho Falls, ID (USA)); Gombert, D. Il. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. May 1989. (CONF-880815—Vol.1: 20. DOE/NRC nuclear air 
cleaning conference, Boston, MA (USA), 22-25 Aug 1988). In Pro- 
ceedings of the 20th DOE/NRC nuclear air cleaning conference. 
Sessions 1-5. Order Number DE89014647. Available from NTIS, 
PC A99/MF A014 - I. 

A laboratory test program was conducted to evaluate the selec- 
tive catalytic reduction (SCR) process for abatement of nitrous 
oxides (NOx) present in off-gases released from a nuclear fuel re- 
processing facility. The purpose of the lab-scale tests was to 
identify optimum values for key SCR operating parameters and de- 
termine the effects of these parameters on catalyst temperature and 
NO, reduction efficiency. Test conditions and data are presented 
and discussed. Based on the results, recommendations for future 
SCR pilot-scale development are provided. 


48908 (NUREG/CP-0098-Vol.1, pp. 205-215) Research and 
development of hydrophobic adsorbent for iodine removal. 
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Takeshita, K. (Industrial Research Institute Japan, Chiba); Mat- 
sumoto, S.; Kumagai, M.; Koga, J.; Sazarashi, M.; Takashima, Y.; 
Tamura, T. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Unv., 
Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. (CONF- 
880815—Vol.1: 20. DOE/NRC nuclear air cleaning conference, 
Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 20th 
DOE/NRC nuclear air cleaning conference. Sessions 1-5. Order 
Number DE89014647. Available from NTIS, PC A99/MF A01 - I. 
For removal of radioactive iodine and nitrogen oxides from dis- 
solver off-gas (DOG), we have developed a new treatment system 
characterized by the effective reduction of its waste volume, the 
high decontamination factor for iodine and NOx, and easy opera- 
tion. The system essentially consists of two adsorption processes 
for iodine and NO, removal. lodine is removed by a bed of hy- 
drophobic adsorbent which is impregnated with silver or silver salt. 
Three silver impregnation methods were tried by using different sol- 
vents, ethanol, dioxan and amine. The amine-compiex method was 
the highest in silver content. Adsorption experiments for a simulated 
DOG which was consisted of 200-250 ppm of iodine, 2000 ppm of 
NO, and 5000 ppm of water vapor, showed that iodine was selec- 
tively adsorbed while no water was adsorbed and NO, was 
adsorbed very little. The breakthrough of iodine was not influenced 
by the presence of water vapor and NOx. Silver was utilized more 
than 90% for iodine adsorption. NO, was recovered as nitric acid by 
a thermal swing adsorption process with a hydrogenated natural ze- 
olite. The recovery of NO, attained up to 95-100% by recycling the 
desorbed gas to the inlet, though it was only 45% without recycling. 
No deterioration of the zeolite was appreciated after 1000 hours. 


48909 (NUREG/CP—0098-Vol.1, pp. 234-246) Testing an io- 
dine filter for the vessel off-gas of the German industrial-scale 
reprocessing plant. Herrmann, F.J. (Wiederaufarbeitungsanlage 
Karlsruhe (Germany, F.R.)); Motoi, V.; Fies, H.; Stojanik, B.; Furrer, 
J.; Kaempffer, R. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. (CONF- 
880815—Vol.1: 20. DOE/NRC nuclear air cleaning conference, 
Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 20th 
DOE/NRC nuclear air cleaning conference. Sessions 1-5. Order 
Number DE89014647. Available from NTIS, PC A99/MF A01 - I. 

An extensive retention of the iodine (iodine 129 and iodine 131) is 
required in the German industrial-scale reprocessing plant to be 
erected at Wackersdorf. This calls for iodine retention both in the 
dissolver off-gas and in the vessel off-gas. Various sorption materi- 
als have been tested under realistic conditions in the Karlsruhe 
Reprocessing Plant (WAK) in cooperation with The Karlsruhe Nu- 
clear Research Center. The good laboratory results achieved with 
the AC 6129 material justified construction of an iodine filter for the 
vessel off-gas. The filter has been operated since October 1987 
and exposed to a 10% side stream (10% iodine filter); the decon- 
tamination factor (DF) obtained is > 50. Based on this experience, 
it is envisaged to equip the WAK vessel offgas cleaning systems as 
from 1989 with iodine filters. From this measure and from iodine 
filtration in the dissolver off-gas applied since 1975, an iodine de- 
contamination factor exceeding 500 for the total off-gas discharged 
is expected. 


48910 (NUREG/CP—0098-Vol.1, pp. 216-233) Performance of 
some silver sorbents for control of radioiodine from nuclear 
fuel operations. Scheele, R.D. (Pacific Northwest Laboratory, Rich- 
land, WA (USA)); Burger, L.L.; Halko, B.T.; Waters, E.D.; Orme, 
R.M. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(USA). Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 
20. DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 
22-25 Aug 1988). In Proceedings of the 20th DOE/NRC nuclear air 
cleaning conference. Sessions 1-5. Order Number DE89014647. 
Available from NTIS, PC AS9/MF A071 - I. 

The Process Facility Modification (PFM) proposed for the Hanford 
PUREX plant includes control of gaseous radioiodine. In support of 
the Westinghouse Hanford Company (WHC) design effort for the 
PFM, the Pacific Northwest Laboratory (PNL) has evaluated caustic 
scrubbing and the use of silver-containing solid sorbents to remove 
iodine from the dissolver offgas (DOG) stream. The present report 





describes the behavior of several silver-containing zeolites and 
silver nitrate-impregnated silicic acid tested under conditions simu- 
lating normal and standby operation of the PFM. These studies 
found that the silver zeolites, Norton silver mordenite (NAgZ), Linde 
silver mordenite (LAgZ), and partially silver-exchanged Linde silver 
faujasite (PAgX), can routinely reduce the gaseous iodine concen- 
tration in a simulated PFM DOG to <10->5 ymol I/L, while a 
commercially produced silver nitrate-impregnated silicic acid 
(AgNO3Si) could not at these test conditions. Tests simulating 
standby operation of beds loaded up to 0.25 ymol I/g sorbent indi- 
cate that standby operation will not result in effluent concentrations 
above 10-5 ymol I/L. At higher loadings standby operation initially 
caused iodine to migrate from NAgZ. There were indications that 
the iodine tends to stabilize with time, but insufficient information is 
available to fully characterize these reactions. 


48911 Reprocessing: Shadows and lights. Rapin, M. Transac- 
tions of the American Nuclear Society (USA), 58: 83-87 (1989). 
(CONF-8810179—: International conference on nuclear fission: fifty 
years of progress in energy security, Washington, DC (USA), 30 
Oct - 4 nov 1988). 

Reprocessing is presently reaching its full industrial maturity in a 
few countries, and this achievement occurs in a rather contrasted 
nuclear landscape. Some shadows are darkening worldwide nuclear 
development and can affect the future growth of reprocessing indus- 
trial activities. But temporary clouds hanging on nuclear energy are 
more or less counterbalanced by positive aspects that lighten the 
perspectives of a further expansion of nuclear power and of the in- 
creasing role of reprocessing. Countries that are today determinedly 
engaged in the reprocessing route, as well as countries that are 
contemplating now to enter this route, have adopted the same 
approach to develop their reprocessing capability up to the commer- 
cial level. The Purex process has been unanimously chosen for 
reprocessing any fuel type but some technical options may change 
from one plant to the other. There is a general trend to build large 
reprocessing plants. Significant improvements have been made in 
particular for what concerns the equipment, in order to take into ac- 
count three major concerns: safety, environmental impact, and 
availability. For what concerns the main process, the technology 
transfer will take place at the engineering level, form the basic and 
the detailed designs unto the technical assistance for the plant con- 
struction and startup, and at the levels of personnel training and of 
operation know-how exchanges. The full industrial maturity of repro- 
cessing is just being reached with the completion of some large 
plants. The alternative route for final spent fuel management, direct 
disposal, has not yet been proven feasible at the industrial level and 
will not be qualified before the end of the century. 


0509 Transport and Storage 


Refer also to citation(s) 48999, 49083, 49085, 49548, 49549, 
49550, 49551 


48912 (EUR-12031) Technology for the storage of radioac- 
tive materials packagings during maritime transport. Phase 1. 
Ringot, C.; Chevalier, G.; Tomachevski, E.G.; Draulans, J.; La- 
fontaine, |. Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. 85p. (in French). Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

Following the accident of the WS Mont Louis on August 25, 1984 
carrying UF¢ cylinders, this report is a preliminary study of biblio- 
graphic data to help to define recommendations on packaging 
stowing for sea transport. Data on acceleration to take into account 
for normal or accidental transport conditions, safe areas on board 
that should be reserved for radioactive materials and accidents 
statistics are collected. Main information concerns: number of seri- 
ous casualities or total losses to ships in European waters, accident 
causes, collision probability in function of mean distance between 
ships in the British Channel, selection of 8 reference accidents for 
future studies. 


48913 (EUR-12051) Feasibility study on the formation of a 
databank of the arrangements within the European Community 
for transport accidents involving radioactive materials. Phase 
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1. Hugues, J.S.; Shaw, K.B. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1989. 41p. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Radioactive materials are transported throughout the European 
Communities (EC) by road, rail, sea and air. In case of severe 
accident, which could lead to the release of radioactivity into the en- 
vironment, it is essential that there are pre-arranged measures 
which can be put into effect to minimise radiation doses to persons 
in the vicinity and to enable the situation to be returned to a safe 
condition. An essential part of emergency arrangements is the set- 
ting up of an administrative structure to establish the responsibilities 
of the organisations involved and this study outlines the arrange- 
ments that have been set up in each EC country. The databank 
should be particularly useful following an accident close to a na- 
tional border or in the event of an accident in one country which 
involves a shipment from another. The setting up of a databank 
might also assist in the development of the emergency arrange- 
ments in some countries. In conclusion: - the formation of a 
databank of emergency arrangements is feasible. - The databank 
could be operated more efficiently if it were held centrally on a 
computed-based system and made accessible through the 
telephone network. - The usefulness of the databank would be en- 
hanced by the inclusion of information on non-radiological hazards. 


48914 (PB—89-867410/XAB) Hazardous-materials transporta- 
tion: Radioactive materials and wastes. May 1985-April 1988 
(Citations from the NTIS data base). Report for May 1985-April 
1988. National Technical information Service, Springfield, VA (USA). 
Aug 1989. 155p. Available from NTISPC NO1/MF N01. 

See also PB—-89-867428. 

This bibliography contains citations concerning the transportation 
of nuclear fuel. Topics include routing procedures, programs under- 
taken by national laboratories, appropriate state legislation, and cost 
assessments. Considerable attention is given to container design, 
development, and testing. (This updated bibliography contains 320 
citations, none of which are new entries to the previous edition.) 


48915 (PB-89-867428/XAB) Hazardous materials transporte- 
tion: Radioactive materials and wastes. May 1988-July 1989 
(Citations from the NTIS data base). Report for May 1988-July 
1989. National Technical Information Service, Springfield, VA (USA). 
Aug 1989. 97p. Available from NTISPC NO1/MF N01. 

Supersedes PB—88-862578. See also PB—89-867410. 

This bibliography contains citations concerning the transportation 
of nuclear fuel. Topics include routing procedures, programs under- 
taken by national laboratories, appropriate state legislation, and cost 
assessments. Considerable attention is given to container design, 
development, and testing. (This updated bibliography contains 171 
citations, all of which are new entries to the previous edition.) 


48916 Oxidation behavior of spent UO. fuel. Campbell, T.K. 
(Pacific Northwest Lab., Richland, WA (USA)); Gilbert, E.R.; Thorn- 
hill, C.K.; Wrona, B.J. Nuclear Technology (USA), 84(2}: 182-195 
(Feb 1989). 

To support dry storage technology oxidation tests were conducted 
with light water reactor spent fuel. The initial rate of weight gain for 
spent fuel was up to 50 times greater than the initial rate for nonir- 
radiated pellets. Spent fuel formed measurable U,O9,, particulates 
at weight gains significantly higher than those at which the nonirra- 
diated pellets formed U3;O,g powder. Initial test results on three 
types of pressurized water reactor (PWR) spent fuel indicated that 
fuel type had a significant influence on weight gain. Additional tests 
were performed at temperature levels from 135 to 230°C on fuel 
with burnups from 8 to 34 GWd/tonne U irradiated in five different 
reactors. The tests were conducted in static air at controlled mois- 
ture levels in a 10° R/h gamma field. In the United States, dry 
storage of light water reactor (LWR) spent fuel at reactor sites is a 
licensed alternative to storage in water pools. 
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Refer also to citation(s) 48909, 49052, 49053, 49054, 49061, 
49062, 49063, 49064, 49068, 49102, 49158, 49233, 49236, 49259, 
49295, 49324, 49327, 49386, 49387. 49388, 49390, 49391, 49392, 
49393, 49466, 49484, 49547, 49548, 49549, 49550, 49592, 49605, 
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49606, 49607, 49626, 49745, 49878, 49879, 50274, 50524, 50677, 
50740, 50745, 50785, 50911, 51549 


48917 (AECL-9861) Selective removal of dissolved radioac- 
tivity from aqueous wastes by a chemical treatment/ 
ultrafiltration technique. Le, V.T.; Buckley, L.P.; McConeghy, G.J. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. c Jun 1989. 6p. Sponsored by Atomic Energy 
of Canada, Limited. (CONF-891070-2: 2. international conference 
on separation science and technology, Hamilton (Canada), 1-4 Oct 
1989). Available from Scientific Document Distribution Office, Atomic 
Energy of Canada Limited, Chalk River, Ontario, Canada KOJ 1J0. 

A membrane separation process has been developed which com- 
bines chemical feed pretreatment and ultrafiltration to remove 
dissolved radionuclides from dilute aqueous wastes. Major radionu- 
clides such as Co-60, Sr-90 and Cs-137 can be simultaneously and 
effectively separated from the bulk of nonradioactive ions in one 
simple unit operation. 4 refs., 2 figs., 2 tabs. 


48918 (AEEW-M-2558) Immobilisation in cement of ion ex- 
change resins arising from the purification of reagents used 
tor the decontamination of reactor circuits. Fifth semestrial re- 
port July-December 1988. Howard, C.G.; Jolliffe, C.B.; Lee, D.J. 
UKAEA Atomic Energy Establishment, Winfrith (UK). Chemistry Div. 
Feb 1989. 28p. (CPDG-88-P208). Order Number DE90602876. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Previous work has shown that strong cation and anion resins can 
be successfully immobilised in cement in blended cement systems. 
The formulation which appears acceptable is produced from a 9 to 
1 blend of ground granulated Blast Furnace Slag (BFS) and Ordi- 
nary Portland Cement (OPC) containing 28% ion exchange resin in 
the water saturated form. If 6% Microsilica is added to the blended 
cement the waste loading can be increased to 36%. Large and 
small scale evaluation of the physical properties of the product 
show no detrimental effects over 180 days of storage. This report 
contains further data on the properties of cemented ion exchange 
resin including leach resistance and porosity. Also included is a 
proposed flowsheet for the cementation of ion exchange resins pro- 
duced by the reactor at Winfrith. (author). 


48919 (AEEW-R-2312) immobilisation of MTR waste in ce- 
ment (product evaluation). Final report December 1987. Howard, 
C.G.; Lee, D.J. UKAEA Atomic Energy Establishment, Winfrith (UK). 
Chemistry Div.; Department of the Environment, London (UK). Jan 
1988. 65p. Order Number DE90602877. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

The enriched uranium/aluminium fuel used in Material Testing Re- 
actors is reprocessed at Dounreay Nuclear Power Development 
Establishment (DNE). The main chemical component of the liquid 
waste produced by this process is acid deficient aluminium nitrate. 
The primary objective of this project is to find a suitable process for 
changing the highly mobile radioactive waste into an inert stable 
solid. Work carried out on the development of the immobilisation 
process showed that a conditioning stage (neutralisation) is required 
to make the acid waste compatible with cement. Small scale experi- 
ments showed that adding Ordinary Portland Cement blended with 
ground granulated Blast Furnace Slag to Simulant MTR Liquor pro- 
duces an acceptable product. The process has been demonstrated 
at full scale (200 litres) and the products have been subjected to an 
extensive programme of destructive and non-destructive testing. 
(author). 


48920 (AERE-R-12594) Evolution of pH in a radwaste 
repository: experimental simulation of cement leaching. Atkin- 
son, A.; Everitt, N.M.; Guppy, R. UKAEA Harwell Lab. (UK). 
Materials Development Div. Mar 1987. 25p. (DOE-RW-89.025(pt.1)). 
Available from H.M. Stationery Office, London, price Pound 8.00. 
Cement in a repository for radioactive waste disposal wili produce 
a high pH in water within the repository. The pH is anticipated to 
decrease with time as water flows through the repository and 
leaches out soluble ions. This process has been simulated in accel- 
erated laboratory experiments using sulphate resisting Portland 
cement and demineralised water. The evolution of pH and the 
aqueous concentrations of Ca, Si and Al have been monitored dur- 
ing leaching and compared with predictions based on a simplified 
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model of cement chemistry and equilibrium data for the CaO-SiO2- 
HzO system. Reasonable qualitative agreement between the 
predictions and the experiments was found. Residual detailed dis- 
crepancies which were evident were caused by complete 
equilibrium not being attained in the leaching experiments. The ex- 
periments support the view that cement should maintain a pH 
above about 10.5 for timescales of the order of a million years un- 
der the low water flow rates expected at a repository. (author). 


48921 (BM/OTSP-05) Comparative analyses of spent nu- 
clear fuel transport modal options: Transport options under 
existing site constraints. Brentlinger, L.A.; Hofmann, P.L.; Peter- 
son, R.W. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Transportation Systems and Planning. Aug 1989. 57p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC02-83CH10139. Order Number DE90000587. Available from 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The movement of nuclear waste can be accomplished by various 
transport modal options involving different types of vehicles, trans- 
port casks, transport routes, and intermediate intermodal transfer 
facilities. A series of systems studies are required to evaluate 
modal/intermodal spent fuel transportation options in a consistent 
fashion. This report provides total life-cycle cost and life-cycle dose 
estimates for a series of transport modal options under existing site 
constraints. 14 refs., 7 figs., 28 tabs. 


48922 (BMI/OTSP-07) MRS systems study, Task F: Trans- 
portation impacts of a monitored retrievable storage facility. 
Brentlinger, L.A.; Gupta, S.; Plummer, A.M.; Smith, L.A.; Tzemos, 
S. Battelle Memorial Inst., Columbus, OH (USA). Office of Trans- 
portation Systems and Planning. May 1989. 89p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC02- 
83CH10139. Order Number DE90000588. Available from NTIS, PC 
A05/MF A01; OSTI; INIS; GPO Dep. 

The passage of the Nuclear Waste Policy Amendments Act of 
1987 (NWPAA) modified the basis from which the Office of Civilian 
Radioactive Waste Management (OCRWM) had derived and devel- 
oped the configuration of major elements of the waste system 
(repository, monitored retrievable storage, and transportation). While 
the key aspects of the Nuclear Waste Policy Act of 1982 remain un- 
altered, NWPAA provisions focusing site characterization solely at 
Yucca Mountain, authorizing a monitored retrievable storage (MRS) 
facility with specific linkages to the repository, and establishing an 
MRS Review Commission make it prudent for OCRWM to update 
its analysis of the role of the MRS in the overall waste system con- 
figuration. This report documents the differences in transportation 
costs and radiological dose under alternative scenarios pertaining to 
a nuclear waste management system with and without an MRS, to 
include the effect of various MRS packaging functions and loca- 
tions. The analysis is limited to the impacts of activities related 
directly to the hauling of high-level radioactive waste (HLW), 
including the capital purchase and maintenance costs of the trans- 
portation cask system. Loading and unloading impacts are not 
included in this study because they are treated as facility costs in 
the other task reports. Transportation costs are based on shipments 
of 63,000 metric tons of uranium (MTU) of spent nuclear fuel and 
7,000 MTU equivalent of HLW. 10 refs., 41 tabs. 


48923 (BM/OWTD—4) Monitored retrievable storage sys- 
tems study, Task H: Licensing. Jackson, M.E. Battelle Memorial 
Inst., Willowbrook, IL (USA). Office of Waste Technology Develop- 
ment. May 1989. 48p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC02-83CH10139. Order Number 
DE90000586. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

On May 31, 1988, the DOE issued the “Action Plan for Systems 
Studies to Support the MRS Commission” which requested the 
preparation of ten systems studies reports to address the role of a 
Monitored Retrievable Storage facility in the waste management 
system. This report is the eighth such report and is concerned with 
licensing issues. It combines various facility configurations identified 
in the Task A Report into five licensing scenarios, identifies and 
addresses pertinent licensing considerations, and evaluates each li- 
censing scenario based on the identified licensing considerations. 
The conclusions of the licensing study can be summarized as fol- 
lows. All five licensing scenarios are licensable, and therefore, all of 





the technical scenarios considered in the Task A report should be |i- 
censable. The licensing scenario which includes a storage-only 
MRS provides the simplest licensing effort and will result in the earli- 
est acceptance of spent fuel from utilities. Repository licensing time 
is essentially unaffected by the scenario selected. Use of an MRS 
will not impact repository licensing except for establishment of li- 
censing precedents (usually a favorable effect). The scenarios differ 
primarily in the resources needed, confidence that repository licens- 
ing schedules can be met, and in the time required to license the 
MRS. Because licensing can support any of the identified scenarios, 
the final decision will have to be made based on programmatic and 
legai, as well as licensing, considerations. 11 refs., 1 fig. 


48924 (BNL-52204) Optimization of the factors that acceler- 
ate leaching. Fuhrmann, M.; Pietrzak, R.F.; Franz, E.M.; Heiser, 
J.H. Ill; Colombo, P. Brookhaven National Lab., Upton, NY (USA). 
Mar 1989. 138p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC02-76CH00016. Order Number DE90000886. Available 
from NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 

The prediction of long-term leachability of low-level radioactive 
waste forms is an essential element of disposal-site performance 
assessment. This report describes experiments and modeling tech- 
niques used to develop an accelerated leach test that meets this 
need. The acceleration in leaching rates caused by the combina- 
tions of two or more factors were experimentally determined. These 
factors were identified earlier as being able to individually acceler- 
ate leaching. They are: elevated temperature, the size of the waste 
form, the ratio of the volume of leachant to the surface area of the 
waste form, and the frequency of replacement of the leachant. The 
solidification agents employed were ones that are currently used to 
treat low-level radioactive wastes, namely portland type | cement, 
bitumen, and vinyl ester-styrene. The simulated wastes, sodium sul- 
fate, sodium tetraborate, and incinerator ash, are simplified 
representatives of typical low-level waste streams. Experiments de- 
termined the leaching behavior of the radionuclides of cesium 
(Cs-137), strontium (Sr-85), and cobalt (Co-60 or Co-57) from sev- 
eral different formulations of solidification agents and waste types. 
Leaching results were based upon radiochemical and elemental 
analyses of aliquots of the leachate, and on its total alkalinity and 
pH at various times during the experiment (up to 120 days). Solid 
phase analyses were carried out by Scanning/Electron Microscopy 
and Energy Dispersive Spectroscopy on the waste forms before 
and after some leaching experiments. 43 refs., 96 figs., 16 tabs. 


48925 Some uncertainties about uncertainty. Freeze, R.A. 
(Univ. of British Columbia, Vancouver (Canada)); Smith, L.; de 
Marsily, G.; Massmann, J. pp. 658 of Geostatistical, sensitivity, and 
uncertainty methods for ground-water flow and radionuclide trans- 
port modeling. Proceedings. Buxton, B.E. (ed.) Battelle Memorial 
Institute, Columbus, OH (1989). From Geostatistical sensitivity and 
uncertainty methods for groundwater flow and radionuclide transport 
modeling conference; San Francisco, CA (USA); 15-17 Sep 1987. 
Regulatory and engineering performance criteria for the siting and 
design of underground nuclear waste repositories in North America 
require the use of probabilistic concepts to take into account uncer- 
tainties associated with the hydrogeologic environment. Probabilistic 
calculations are needed at the siting stage to estimate pre- 
emplacement groundwater gravel times and potential radionuclide 
flux rates, and at the design stage to assess the risk associated 
with alternative design options. To carry out these calculations, hy- 
drogeologists are applying geostatistical models and stochastic 
simulation methods originally developed to assess piezometric re- 
sponse in near-surface unconsolidated aquifers over limited spatial 
distances and short time frames with relatively abundant data. This 
paper will highlight the uncertainties associated with the transfer of 
this technology to the assessment of advective transport in deep 
rock formations over large distances and long time frames under 
conditions of sparse data availability. Attention will be directed 
primarily to the 1,000-year groundwater gravel time regulatory crite- 
rion. A Bayesian geostatistical methodology for calculating the 
probability of meeting this criterion is summarized and assessed, in 
terms of both its conceptual strengths and its operational 
weaknesses. Issues of special concern revolve around (1) the ap- 
propriateness of the Bayesian approach, (2) problems associated 
with inverse calibration procedures, (3) identification of trends and 
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zonations in hydraulic conductivity, and (4) problems associated 
with small-sample statistics. 


48926 (CONF-881054—Vol.1, pp. 21-32) Developing expert 
systems for hazardous and low-level radioactive waste manage- 
ment. Ferrada, J.J. (Univ. of Tennessee, Knoxville (USA)); Stark, L.; 
Rodgers, B.R. Analysas Corp., Oak Ridge, TN (USA). 1988. From 
4. annual DOE model conference; Oak Ridge, TN (USA); 3-7 Oct 
1988. In 1988 DOE model conference proceedings. Volume 1. Or- 
der Number DE89014700. Available from NTIS, PC A15/MF A01. 

Information about management of hazardous and low level 
wastes has been deposited in data bases, text files, graphics files, 
and other types of computer programs. Integrating such diverse 
data so that they are easily and quickly retrievable represents a 
challenge for busy managers who require immediate answers to 
their problems. Expert programs have been developed using expert 
shells and artificial intelligence computer languages as the central 
environment to produce integration. 


48927 (CONF-881054—Vol.1, pp. 217-227) Development of a 
conceptual design for the expansion of a low level waste facil- 
ity in the Republic of China. Duda, R. (Ralph M. Parsons Co., 
Pasadena, CA (USA)); Gross, D.; Huang, S.; Madden, D.; Tsai, C.; 
Kuo, H. Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. an- 
nual DOE model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. 
In 1988 DOE model conference proceedings. Volume 1. Order 
Number DE89014700. Available from NTIS, PC A15/MF A01. 

The Republic of China has operated the First Stage Low Level 
Waste (LLW) Storage Facility on the tropical island of Lanyu for 
several years. This facility consists of a Receiving and Inspection 
Center, an Administration Building, and 23 concrete lined and 
capped trenches that are presently nearing their designed storage 
capacity. In order to ensure the continued operations of a facility to 
store the LLW generated by nuclear power plants, universities, and 
other research activities in Taiwan, a conceptual design was devel- 
oped for a Second Stage Storage Facility to increase this nation’s 
LLW storage capacity. The second stage expansion was designed 
as a partially underground warehouse to: (1) provide protection 
against inclement weather, (2) more efficiently use the available land 
for storage, (3) lower radiation exposures to the operations person- 
nel, and (4) provide an aesthetically pleasing facility compatible with 
the existing environment. Many alternatives were studied to deter- 
mine the best methods for handling and storing the 55-gallion drums 
of solidified LLW before a storage system was recommended. This 
paper discusses the solutions to many technical issues, such as 
corrosive seashore environment, high humidity, and retrievability 
requirements relating to this facility and the rationale used for select- 
ing the recommended engineered storage concept for the facility. 


48928 (CONF-881054—Vol.2, pp. 449-460) How does one 
develop the right quality assurance program for waste manage- 
ment projects?. Hedges, D. (CER Corp., Las Vegas, NV (USA)). 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); 
Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE 
model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 
DOE model conference proceedings. Volume 2. Order Number 
DE89014701. Available from NTIS, PC A13/MF A01. 

The quality assurance requirements in use today for radioactive 
waste facilities, geologic repositories and hazardous waste projects 
were developed initially for the nuclear power plant industry, and 
their intent is being applied by regulations and guidance documents 
to radioactive and hazardous waste programs. The wording of the 
NRC quality assurance requirements in Appendix B of 10CFR50, 
the related guidance documents and the industry's ANSV/ASME 
NQA-1 were developed over a period of several years to address 
quality assurance for the design and construction of the complex 
and interactive systems to produce electrical power using nuclear 
fuel. Now, those same documents are the basis for the quality as- 
surance requirements and guidance for waste management facilities 
and repositories. The intent of Appendix B of 10CFR50 and NQA-1 
can easily be applied to waste projects, providing one understands 
and uses the intent of the requirements. This paper describes the 
intent of existing QA requirements as they apply to radioactive and 
hazardous waste programs. Methods of ensuring that the quality as- 
surance program design will be acceptable to DOE and regulatory 
agencies are illustrated. 
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48929 (CONF-881054—Vol.2, pp. 461-472) The RI/FS quality 
assurance project plan: A working document. Hall, J.R. (IT 
Corp., Albuquerque, NM (USA)); Gibson, H.K. Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (USA); Analysas Corp., Oak 
Ridge, TN (USA). 1988. From 4. annual DOE model conference; 
Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model confer- 
ence proceedings. Volume 2. Order Number DE89014701. 
Available from NTIS, PC A13/MF A01. 

Quality Assurance Project Plans (QAPPs) are frequently seen as 
milestone items in a project schedule. Problems arise when this is 
the limit of their importance. To meet the milestone date, QAPP de- 
veloping is often accomplished by cut and paste techniques or the 
use of boilerplate. This approach generally results in a document 
lacking project/site specificity that is often prepared then forgotten. 
In contrast, the QAPP should be a vibrant working document. Its 
development should incorporate project-specific objectives and 
sampling and analysis details. It should be used as a field and labo- 
ratory guide, incorporating specifications for the work. The QAPP is 
a legally significant document. The necessary regulatory approvals 
establish agreement on project objectives and the means for ac- 
complishing those objectives. This legality is emphasized in the 
reviewing or approving of data and results. Deviations or changes 
necessitated by field activities and discoveries must therefore be 
incorporated into the QAPP. For the QAPP to be a successful work- 
ing document, uniformity and rigidity are essential in some sections, 
while in others flexibility is required. This paper describes the initial 
QAPP development process, what should be included, anticipated 
modifications, and how to make changes in the approved docu- 
ment. 


48930 (CONF-881054—Vol.2, pp. 473-482) A_ pioneering 
application of NQA-1 quality assurance standards in the devel- 
opment of software. Weisbin, A.N. (Oak Ridge National Lab., TN 
(USA)). Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(USA); Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. an- 
nual DOE model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. 
In 1988 DOE model conference proceedings. Volume 2. Order 
Number DE89014701. Available from NTIS, PC A13/MF A01. 

The application of NQA-1 Quality Assurance Standards to com- 
puter software programs has been recent at the Oak Ridge National 
Laboratory. One reason for systematically applying quality assur- 
ance to computer software is the extensive use of results from 
computer programs. to characterize potential sites for nuclear waste 
repositories leading ultimately to important policy making decisions. 
Because data from these programs characterize the likely radioac- 
tivity profile for many hundreds of years, experimental validation is 
not feasible. The Sensitivity and Uncertainty Analysis Methods De- 
velopment Project (SUAMDP) was developed to formulate and 
utilize efficient and comprehensive methods for determining sensitiv- 
ities of calculated results with respect to changes in all input 
parameters. The computerized methodology was embodied in the 
Gradient Enhanced Software System (GRESS). Due to the fact that 
GRESS was to be used in the site characterization for waste stor- 
age, stringent NQA-1 requirements were imposed by the sponsor. A 
working relationship between the Oak Ridge National Laboratory 
(ORNL) Quality Department and the research scientists developing 
GRESS was essential in achieving understanding and acceptance 
of the quality assurance requirements as applied to the SUAMDP. 
The relationship resulted in the SUAMDP becoming the first soft- 
ware project at ORNL to develop a comprehensive NQA-1 Quality 
Assurance Plan; this plan now serves as a model for software qual- 
ity assurance at ORNL. This paper describes the evolution of this 
plan and its impact on the application of quality assurance proce- 
dures to software. 


48931 (CONF-881054—Vol.2, pp. 623-631) Low-level and 
mixed waste treatment at the Idaho National Engineering Labo- 
ratory. Gillins, R.L. (EG and G Idaho, Inc., Idaho Falls (USA)); 
Larsen, M.M. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(USA); Analysas Corp., Oak Ridge, TN (USA). 1988. DOE Contract 
AC07-761D01570. From 4. annual DOE model conference; Oak 
Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model conference 
proceedings. Volume 2. Order Number DE89014701. Available 
from NTIS, PC A13/MF A01. 
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EG and G Idaho, Inc. conducts a program to evaluate low-level 
radioactive and radioactively contaminated hazardous (mixed) 
wastes generated at the Idaho National Engineering Laboratory and 
to develop safe, efficient, and cost effective treatment methods for 
these wastes. Treatment methods to reduce the volume of low-level 
wastes are in operation at the Waste Experimental Reduction Facil- 
ity and have resulted in significant savings in burial space at the 
laboratory's low-level waste disposal site. Stabilization of mixed 
waste is also being performed to render the wastes nonhazardous. 
Other mixed waste treatment processes are being investigated to 
allow the INEL to render mixed wastes being generated and cur- 
rently stored suitable for disposal. 


48932 (CONF-881054—Vol.3, pp. 821-836) The removal of 
multi-Curie amounts of radon from a confined space by ab- 
sorption on carbon beds. Grumski, J.T. (Westinghouse Materials 
Co. of Ohio, Cincinnati (USA)); Harmer, D.E. Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA); Analysas Corp., Oak Ridge, 
TN (USA). 1988. From 4. annual DOE model conference; Oak 
Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model conference 
proceedings. Volume 3. Order Number DE89014702. Available 
from NTIS, PC A14/MF A01. 

Two silos, designated as K-65, at the Feed Materials Production 
Center, Fernald, Ohio, contain from 1600 to 3860 curies of radium 
dispersed in sludges from the early days of uranium ore processing. 
Above the sludge bed in each silo, the confined air space has been 
found to contain up to 37 curies of radon in equilibrium with the 
radium-bearing material below. Preparations are now being made 
for treatment, stabilization, and disposal of these sludges. In this 
connection, it is necessary to open access ports occasionally to the 
atmosphere. To minimize releases of radon and to provide a signifi- 
cant reduction in personnel exposure, a radon adsorption system 
was designed and installed. It operates by pulling air from one side 
of the silo head-space, drawing it through calcium sulfate drying 
columns, then through activated carbon absorbers, and finally dis- 
charging it back into the opposite side of the silo. The circulation of 
the air is continued until the desired reduction in radon is achieved. 
Field experience with this system proved its effectiveness and es- 
tablished that it could be re-used after the initial charge of absorbed 
radon had decayed. It is believed that this is the largest scale appli- 
cation of adsorption of radon ever attempted. 


48933 (CONF-881054—Vol.4, pp. 1275-1285) Decision-making 
methodology for management of hazardous waste. Philbin, J.S. 
(Sandia National Labs., Albuquerque, NM (USA)); Cranwell, R.M. 
Analysas Corp., Oak Ridge, TN (USA). 1988. DOE Contract AC04- 
76DP00789. From 4. annual DOE model conference; Oak Ridge, 
TN (USA); 3-7 Oct 1988. In 1988 DOE model conference proceed- 
ings. Volume 4. Order Number DE89014703. Available from NTIS, 
PC A15/MF A01. 

A decision-making methodology is presented that combines sys- 
tems and risk analysis techniques to evaluate hazardous waste 
management practices associated with DOE weapon production 
operations. The methodology provides a systematic approach to ex- 
amining waste generation and waste handling practices in addition 
to the more visible disposal practices. Release-exposure scenarios 
for hazardous waste operations are identified and operational risk is 
determined. Comparisons may be made between existing and alter- 
native waste management practices (and processes) on the basis 
of overall risk, cost and compliance with regulations. Managers can 
use this methodology to make and defend resource allocation deci- 
sions and to prioritize research needs. 


48934 (CONF-881054—Vol.5, pp. 1417-1425) Unify a haz- 
ardous materials/waste program. Carson, H.T. (Waste 
Engineering Solutions, Chattanooga, TN (USA)). Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA); Analysas Corp., Oak 
Ridge, TN (USA). 1988. From 4. annual DOE model conference; 
Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model confer- 
ence proceedings. Volume 5. Order Number DE89014704. 
Available from NTIS, PC A13/MF A01. 

Efficiently managing a hazardous materials/waste program in a 
multi-facility, multi-product corporation is a major challenge. This pa- 
per describes several methods to help unify a program and gain 
maximum efficiency of manpower and to minimize risk. 





48935 (CONF-881054—Vol.5, pp. 1427-1437) HAXWDDD (Haz- 
ardous Waste Development, Demonstration, and Disposal) - An 
exercise in corporate planning. McGinnis, C.P. (Oak Ridge Na- 
tional Lab., TN (USA)); Pechin, W.H. Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA); Analysas Corp., Oak Ridge, 
TN (USA). 1988. From 4. annual DOE model conference; Oak 
Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model conference 
proceedings. Volume 5. Order Number DE89014704. Available 
from NTIS, PC A13/MF A01. 

The Hazardous Waste Development, Demonstration, and 
Disposal (HAZWDDD) program is a corporate initiative that is coor- 
dinated between Martin Marietta Energy Systems, Inc. (Energy 
Systems), and the US Department of Energy's Oak Ridge Opera- 
tions Office (DOE-ORO). The major objective of HAZWDDD is to 
develop a comprehensive management strategy for the hazardous 
and mixed wastes generated by the five Energy Systems installa- 
tions. This program is of prime importance because federal and 
state regulations for handling hazardous wastes are becoming in- 
creasingly stringent and the generator of such wastes retains legally 
mandated liability for their disposal indefinitely. In addition, no 
acceptable method is currently available for handling mixed (haz- 
ardous and radioactive) wastes. Both Energy Systems corporate 
management and DOE-ORO management have recognized the 
seriousness of these problems and have established several pro- 
grams to determine acceptable courses of action. A plan has been 
developed for low-level radioactive waste (LLW), and an active dia- 
logue pertaining to LLW is maintained with the state and federal 
regulators. During 1986, DOE-ORO and Energy Systems identified 
the need for a plan to address hazardous and mixed wastes. Each 
installation supports the concept of HAZWDDD through funding and 
the development of individual HAZWDDD implementation plans. A 
corporate plan is being developed to integrate the issues discussed 
in the five installation plans. This paper describes: (1) the approach 
taken in collecting the necessary information for the plan; (2) some 
of the techniques used in analyzing the information provided; (3) 
preliminary data that have been collected in preparation of this plan, 
(4) the identification of common concerns and issues, and (5) the 
integration of this information into a corporate approach to mixed 
and hazardous waste management. 


48936 (CONF-881054—Vol.5, pp. 1509-1516) The ORNL (Oak 
Ridge National Laboratory)/Y-12 sludge detoxification demon- 
stration project. Padgett, D.G. (Chem-Nuclear Systems, Inc., 
Columbia, SC (USA)). Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (USA); Analysas Corp., Oak Ridge, TN (USA). 1988. 
From 4. annual DOE model conference; Oak Ridge, TN (USA); 3-7 
Oct 1988. In 1988 DOE model conference proceedings. Volume 5. 
Order Number DE89014704. Available from NTIS, PC A13/MF A01. 

A wide variety of mixed waste streams exist at DOE facilities 
nation-wide. Currently, most of these wastes are being stored in 
permitted facilities while methodologies are being developed to han- 
die, treat and dispose of these wastes. The purpose of this 
demonstration project, conducted at Martin Marietta’s K-25 Facility 
in July and August of 1988, was to gather data on the technical 
and/or economic feasibility of applying an innovative, experimental 
technology to the treatment of a mixed waste stream. Specifically 
the goal of the demonstration is to treat a listed hazardous waste 
containing depleted uranium and other trace isotopes in such a 
fashion as to produce a product which could subsequently be 
delisted and disposed of under current burial practices. This paper 
describes the methodology used in conducting the demonstration 
and the technology which was employed. 


48937 (CONF-890854—13) Development of a mixed waste 
management facility at the Nevada Test Site: An update. Do- 
lenc, M.R.; Kendall, E.W. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA). [1989]. 19p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC08-89NV10630. From 11. an- 
nual DOE low level waste management conference; Pittsburgh, PA 
(USA); 22-24 Aug 1989. Order Number DE89017824. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The US Department of Energy (DOE) produces some radioactive 
low-level wastes (LLW) which contain hazardous components. By 
definition, the management of those mixed wastes (MW) at the 
Nevada Test Site (NTS) requires compliance with US Environmental 
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Protection Agency (EPA) and state of Nevada regulations for haz- 
ardous wastes, and DOE regulations for LLW. Preparations for 
operation of a separate Mixed Waste Management Unit (MWMU) in 
the 1990s are underway. The 167-acre MWMU will be a part of the 
732-acre Area 5 Radioactive Waste Management Site (RWMS). The 
MWMwU is being developed in response to a DOE Office of Defense 
Waste and Transporation Management need to provide enhanced 
capabilities and facilities for safe, secure, and efficient disposal of 
defense-related MW in accordance with DOE, EPA, and state of 
Nevada requirements. Planned activities relating to the development 
of the MWMU include completing National Environmental Policy Act 
(NEPA) requirements; responding to any notices of deficiencies 
(NODs) on the NTS Part B Permit application; conducting generator 
audits as part of the NTS MW certification program; optimizing the 
design and operation of the vadose zone monitoring system; devel- 
oping protocols for the sampling and analysis of MW, and facility 
construction. This paper describes the permitting and regulatory en- 
vironment, the specific application of the permit process to the NTS, 
and the phased development of an MWMU at the NTS. 


48938 (CONF-8609134—, pp. 97-102) Chemical equilibrium 
in mineral formation and diagenesis in the carbonate evaporite 
system: An assessment of chemical model application to site 
performance. Weare, J.H. (Univ. of California, San Diego, La Jolla 
(USA)); Moeller, N.; Greenberg, J.; Felmy, A. Lawrence Livermore 
National Lab., CA (USA). 1986. From Workshop on geochemical 
modeling; Fallen Leaf Lake, CA (USA); 14-17 Sep 1986. In Pro- 
ceedings of the workshop on geochemical modeling. Order 
Number DE89008807. Available from NTIS, PC A09/MF A01. 
Recently there has been considerable interest in predicting the 
long-range geochemical behavior of nuclear waste repository sites 
via thermodynamic modeling. Several models are discussed. The 
applications of well-defined chemical models to field settings have 
several important implications for applying models to natural sys- 
tems in general. First, the authors show that detailed models of 
systems with very complex chemistry can be developed which are 
accurate to high concentration. Second, the Searles Lake applica- 
tion shows that the model not only could correctly predict the 
geochemistry of a complex natural system but also that the mineral 
formation is in equilibrium with the formation water. Third, (and per- 
haps the most important for assessing the feasibility of using models 
to reliably predict geochemical processes on a long-time scale) cer- 
tain geochemical controls (e.g., late dolomitization and limited 
communication between units in the formation) are necessary to 
bring the model into good agreement with the chemistry of the real 
setting. These controls affected only the interpretation of field pro- 
cesses and in no way affected the parameterization or validation of 
the model. In the application to the Searles Lake borate deposit, 
these controls led to important information about possible geochem- 
ical processes involved in the formation of evaporative mineral 
deposits in lake beds. Prior to modeling the system, there was no a 
priori way to make these assumptions. This result has important im- 
plications when the application of less well-defined models to poorly 
defined settings is considered. In such situations, it may not be pos- 
sible to separate effects due to model inaccuracies from the various 
unknown geochemical controls operating in the natural setting. 


48939 (CONF-8609134-, pp. 157-161) The NEA (Nuclear En- 
ergy Agency) thermochemical data base. Wanner, H. (OECD 
Nuclear Energy Agency, Gif-sur-Yvette (France)). Lawrence 
Livermore National Lab., CA (USA). 1986. From Workshop on geo- 
chemical modeling; Fallen Leaf Lake, CA (USA); 14-17 Sep 1986. 
In Proceedings of the workshop on geochemical modeling. Order 
Number DE89008807. Available from NTIS, PC A09/MF A01. 

The OECD Nuclear Energy Agency (NEA) has undertaken the 
development of a CODATA-compatible chemical thermodynamic 
data base for a number of elements of interest to various areas of 
nuclear technology, especially to radioactive waste management 
research areas such as the safety analysis of nuclear waste reposi- 
tories. The development of this data base involves not only a 
compilation of all relevant published thermodynamic data, but also a 
detailed critical review and, finally, the selection of a best data set 
which will be recommended. Each review is being performed by a 
group of four to five internationally acknowledged experts in chemi- 
cal thermodynamics. Each expert team has at least one member 
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who is CODATA liaison, to assure compatibility with the CODATA 
tables. The first 10 elements to be reviewed are: uranium, neptu- 
nium, plutonium, americium, technetium, cesium, strontium, radium, 
iodine and lead. The thermodynamic data being compiled and re- 
viewed for each species include: the standard Gibbs free energy of 
formation, the standard enthalpy of formation, the standard entropy 
of formation, and the standard heat capability (at constant pressure) 
together with uncertainties and, if available, the temperature func- 
tions. Emphasis is placed on data for 298.15 K, 10° Pa and zero 
ionic strength. In addition, an interface program is being developed 
which makes it possible to extract specific data from the thermody- 
namic data base and to convert them into a form in which they are 
readable by geochemical modeling codes, such as PHREEQE, 
MINEQL and EQ3/6, all of which are widely used geochemical reac- 
tion path computer codes. The data could also be made available in 
a form compatible with other computer codes if there is any de- 
mand from users. 


48940 (CONF-8609134—, pp. 167-175) A consistent set of 
thermodynamic constants for americium (Ill) species with hy- 
droxyl and carbonate. Kerrisk, J.F. (Los Alamos National Lab., NM 
(USA)); Silva, R.J. Lawrence Livermore National Lab., CA (USA). 
1986. From Workshop on geochemical modeling; Fallen Leaf Lake, 
CA (USA); 14-17 Sep 1986. In Proceedings of the workshop on 
geochemical modeling. Order Number DE89008807. Available from 
NTIS, PC AO9/MF A0O1. 

A consistent set of thermodynamic constants for aqueous 
species, and compounds of Am(IIl) with hydroxyl and carbonate lig- 
ands has been developed. The procedure used to develop these 
constants involved establishing a value for one formation constant 
at a time in a sequential order, starting with the hydrolysis products 
and hydroxide solids, and then proceeding to carbonate species. 
The EQ3NR chemical-equilibrium model was used to test the con- 
stants developed. These constants are consistent with most of the 
experimental data that form their basis; however, considerable un- 
certainty still exists in some aspects of the Am(Ill) data. 


48941 (CONF-8910193—1) Stabilization of low-level waste 
burial trenches by dynamic compaction. Spalding, B.P.; Davis, 
E.C. Oak Ridge National Lab., TN (USA). [1989]. 11p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
From DOE model conference; Oak Ridge, TN (USA); 2-6 Oct 1989. 
Order Number DE89016289. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

As part of a low-level radioactive waste burial site stabilization 
and closure technology demonstration project, a group of five 14- 
year-old burial trenches in Oak Ridge National Laboratory (CRNL) 
Solid Waste Storage Area (SWSA) 6 was selected for testing trench 
compaction, grouting, and infiltration barrier design and perfor- 
mance. To obviate the chronic problem of trench subsidence and to 
provide foundation support for the infiltration barrier, the five 
trenches were dynamically compacted by the repeated dropping of a 
3.6-Mg weight, with a 1.1 m? base, onto each trench from a height 
of approximately 7 m. The five trenches were compacted to a maxi- 
mum depth of 1.2 m, requiring an average of 5.5 drops/m?* of trench 
area, and the site was graded to facilitate surface runoff. Measure- 
ments of void reduction within the trenches averaged 77% and were 
calculated by a comparison of ground surface depression and mea- 
sured water-accessible voids prior to compaction. Penetration tests 
were performed on trenches before and after compaction and on 
the surrounding undisturbed soil formation. The penetration resis- 
tance of the trenches was extremely low before compaction and 
was increased to a level equivalent to that of the undisturbed soil 
after compaction. Thus, dynamic compaction was found to be very 
effective in stabilizing burial trenches to the extent that no differen- 
tial land surface settlement should be expected to compromise the 
foundation support of an infiltration barrier. 2 refs., 5 figs., 2 tabs. 


48942 (CONF-8910193-3) Sensitivity analysis for radionu- 
clide transport through fractured media with matrix diffusion. 
Alsharif, M.M.; Ahmed, |.; Phung, D.L.; Rivera, A.L. Oak Ridge Na- 
tional Lab., TN (USA). Oct 1989. 23p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC05-840R21400. From DOE 
model conference; Oak Ridge, TN (USA); 2-6 Oct 1989. Order 
Number DE90001002. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 
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In using models that depend upon uncertain parameters and vari- 
able data, the key issues are identification of the data that most 
affect the model predictions. Obtaining some of these data is diffi- 
cult because of the complexity of the systems and the relatively 
long time periods of interest. It is important to evaluate quantita- 
tively the effects of variations in input data on output results using 
sensitivity and uncertainty analysis. Sensitivity can be roughly de- 
fined as the change in output brought about by a specified change 
in input. The main purpose of sensitivity analysis is to determine 
which of several inputs maybe the most important and the extent to 
which each input affects the output. Sensitivity studies do not usu- 
ally incorporate the error range or uncertainty of the output. This 
distinguishes sensitivity analysis from uncertainty analysis since the 
latter incorporates the input uncertainties with their sensitivities into 
output uncertainties. There are four approaches to perform the 
sensitivity analysis. These are: (1) graphical illustration, (2) mathe- 
matical approach, (3) statistical approach, and (4) adjoint technique. 
All four techniques can be applied to an analytical model. The 
mathematical and adjoint approaches require that the model equa- 
tion must be differentiable analytically. 8 refs., 13 tabs. 


48943 (DOE/CH/10378-1) Documentation of spectrom-41: A 
finite element heat transfer analysis program; Re- 
vision 0. Svalstad, D.K. RE/SPEC, Inc., Rapid City, 
SD (USA). 15 Aug 1989. 872p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Con- 
tract AC02-89CH10378;AC02-83CH10140;AC97-87CH10285;AC04- 
(SAND—88-7122;RSI-0269-1;RSI-0266-1). Order Number 
DE90000683. Available from NTIS, PC A99/MF A01; OSTI; INIS; 
Order software packages from National Energy Software Center, 
Argonne National Laboratory, 9800 South Cass Ave., Argonne, IL 
60439. Order documentation without complete package from NTIS; 
GPO Dep. 

SPECTROM-41 is a finite element heat transfer computer pro- 
gram developed to analyze thermal problems related to nuclear 
waste disposal. The code is part of the SPECTROM (Special Pur- 
pose Engineering Codes for Thermal//ROck Mechanics) series of 
special purpose finite element programs that are continually being 
developed by RE/SPEC Inc. (RSI) to address the many unique for- 
mations. This document presents the theoretical basis for the 
mathematical model, the finite element formulation of the program, 
and a description of the input data for the program, along with de- 
tails about program support and continuing documentation. The 
documentation is intended to satisfy the requirements and guide- 
lines outlined in NUREG-0856. The principal component model 
used in the programs based on Fourier’s law of conductance. Nu- 
merous program options provide the capability of considering 
various boundary conditions, material stratification and anisotropy, 
and time-dependent heat generation that are characteristic of prob- 
lems involving the disposal of nuclear waste in geologic formation. 
Numerous verification problems are included in the documentation 
in addition to highlights of past and ongoing verification and valida- 
tion efforts. A typical repository problem is solving using 
SPECTROM-41 to demonstrate the use of the program in address- 
ing problems related to the disposal of nuclear waste. 


48944 (DOE/CH/10378-2-Vol.1) Documentation of spectrom- 
32: A finite element thermomechanical stress analysis 
program; Volume 1, Revision 0. Callahan, G.D.; Fossum, A.F.; 
Svaistad, D.K. RE/SPEC, Inc., Rapid City, SD (USA). 28 
Aug 1989. 312p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC02-89CH10378;AC02- 
83CH10140;AC97-87CH10285. (RSI-0269-2-Vol.1). Order Number 
DE90000681. Available from NTIS, PC A14/MF A01; OSTI; INIS; 
Order software packages from National Energy Software Center, 
Argonne National Laboratory, 9800 South Cass Ave., Argonne, IL 
60439. Order documentation without complete package from NTIS; 
GPO Dep. 

SPECTROM-32 is a finite element program for analyzing two- 
dimensional and axisymmetric inelastic thermomechanical problems 
related to the geological disposal of nuclear waste. The code is part 
of the SPECTROM series of special-purpose computer programs 
that are being developed by RE/SPEC Inc. to address many unique 
rock mechanics problems encountered in analyzing radioactive 
wastes stored in geologic formations. This document presents the 





theoretical basis for the mathematical models, the finite element for- 
mulation and sol ‘tion procedure of the program, a description of the 
input data for the program, verification problems, and details about 
program support and continuing documentation. The computer code 
documentation is intended to satisfy the requirements and guide- 
lines outlined in the document entitled Final Technical Position on 
Documentation of Computer Codes for High-Level Waste Manage- 
ment. The principle component models used in the program involve 
thermoelastic, | thermoviscoelastic, | thermoelastic-plastic, and 
thermoviscoplastic types of material behavior. Special material con- 
siderations provide for the incorporation of limited-tension material 
behavior and consideration of jointed material behavior. Numerous 
program options provide the capabilities for various boundary condi- 
tions, sliding interfaces, excavation, backfill, arbitrary initial stresses, 
multiple material domains, load incrementation, plotting database 
storage and access of results, and other features unique to the geo- 
logic disposal of radioactive wastes. Numerous verification problems 
that exercise many of the program options and illustrate the required 
data input and printed results are included in the documentation. 


48945 (DOE/CH/10378-2-Vol.2) Documentation of spectrom- 
32: A finite element thermomechanical stress analysis 
program; Volume 2, Revision 0. Callahan, G.D.; Fossum, A.F.; 
Svalstad, D.K. RE/SPEC, Inc., Rapid City, SD (USA). 28 
Aug 1989. 988p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC02-89CH10378;AC02- 
83CH10140;AC97-87CH10285. (RSI-0269-2-Vol.2). Order Number 
DE90000682. Available from NTIS, PC A99/MF A01; OSTI; INIS; 
Order software packages from National Energy Software Center, 
Argonne National Laboratory, 9800 South Cass Ave., Argonne, IL 
60439. Order documentation without complete package from NTIS; 
GPO Dep. 

SPECTROM-32 is a finite element program for analyzing two- 
dimensional and axisymmetric inelastic thermomechanical problems 
related to the geological disposal of nuclear waste. The code is part 
of the SPECTROM series of special-purpose computer programs 
that are being developed by RE/SPEC Inc. to address many unique 
rock mechanics problems encountered in analyzing radioactive 
wastes stored in geologic formations. This document presents the 
theoretical basis for the mathematical models, the finite element for- 
mulation and solution procedure of the program, a description of the 
input data for the program, verification problems, and details about 
program support and continuing documentation. The computer code 
documentation is intended to satisfy the requirements and guide- 
lines outlined in the document entitled Final Technical Position on 
Documentation of Computer Codes for High-Level Waste Manage- 
ment. The principal component models used in the program invoive 
thermoelastic, | thermoviscoelastic, | thermoelastic-plastic, and 
thermoviscoplastic types of material behavior. Special material con- 
siderations provide for the incorporation of limited-tension material 
behavior and consideration of jointed material behavior. Numerous 
program options provide the capabilities for various boundary condi- 
tions, sliding interfaces, excavation, backfill, arbitrary initial stresses, 
multiple material domains, load incrementation, plotting database 
storage and access of results, and other features unique to the geo- 
logic disposal of radioactive wastes. Numerous verification problems 
that exercise many of the program options and illustrate the required 
data input and printed results are included in the documentation. 


48946 (DOE/ET/33006—039) Plasma separation process: 
Disposal of PSP radioactive wastes. TRW Space and Technology 
Group, Redondo Beach, CA (USA). Jul 1989. 53p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC03-77ET33006. (PSP— 
1975). Order Number DE89017458. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

Radioactive wastes, in the form of natural uranium contaminated 
scrap hardware and residual materials from decontamination opera- 
tions, were generated in the PSP facilities in buildings R1 and 106. 
Based on evaluation of the characteristics of these wastes and the 
applicable regulations, the various options for the processing and 
disposal of PSP radioactive wastes were investigated and recom- 
mended procedures were developed. The essential features of 
waste processing included: (1) the solidification of all liquid wastes 
prior to shipment; (2) cutting of scrap hardware to fit 55-gallon 
drums and use of inerting agents (diatomaceous earth) to eliminate 
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pyrophoric hazards; and (3) compaction of soft wastes. All PSP ra- 
dioactive wastes were shipped to the Hanford Site for disposal. As 
part of the waste disposal process, a detailed plan was formulated 
for handling and tracking of PSP radioactive wastes, from the point 
of generation through shipping. In addition, a waste minimization 
program was implemented to reduce the waste volume or quantity. 
Included in this document are discussions of the applicable regula- 
tions, the types of PSP wastes, the selection of the preferred waste 
disposal approach and disposal site, the analysis and classification 
of PSP wastes, the processing and ultimate disposition of PSP 
wastes, the handling and tracking of PSP wastes, and the imple- 
mentation of the PSP waste minimization program. 9 refs., 1 fig., 8 
tabs. 


48947 (DOE/ET/33006-042) Plasma separation process: 
Magnet move to Oak Ridge National Laboratory. TRW Space 
and Technology Group, Redondo Beach, CA (USA). Jul 1989. 70p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO3- 
77ET33006. (PSP—1969). Order Number DE89017457. Available 
from NTIS, PC A04/MF A01; OSTI; INIS. 

This is the final report on the series of operations which culmi- 
nated with the delivery of the Plasma Separation Process prototype 
magnet system (PMS) to Building K1432 at Oak Ridge National 
Laboratory (ORNL). This procedure included real time monitoring of 
the cold mass support strut strain gauges and an in-cab rider to 
monitor the instrumentation and direct the driver. The primary tech- 
nical consideration for these precautions was the possibility of low 
frequency resonant vibration of the cold mass when excited by sym- 
metrical rough road conditions at specific speeds causing excess 
stress levels in the support struts and consequent strut failure. A 
secondary consideration was the possibility of high acceleration 
loads due to sudden stops, severe road conditions, of impacts. The 
procedure for moving and transportation to ORNL included require- 
ments for real time continuous monitoring of the eight strut stain 
gauges and three external accelerometers. Because the strain 
gauges had not been used since the original magnet cooldown, it 
was planned to verify their integrity during magnet warmup. The 
measurements made from the strut strain gauges resulted in stress 
values that were physically impossible. It was concluded that further 
evaluation was necessary to verify the usefulness of these gauges 
and whether they might be faulty. This was accomplished during the 
removal of the magnet from the building. 6 figs., 1 tab. 


48948 (DOE/HWP-S0) Oxidation of hydrocarbons and oxy- 
genates in supercritical water: Phase 2, Final report. Rofer, 
C.K.; Streit, G.E. Los Alamos National Lab., NM (USA). 30 Sep 
1989. 48p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36;AC05-840R21400. (LA-11700-MS). Order 
Number DE90000885. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

The project, “Supercritical Oxidation of Hazardous Chemical 
Wastes,” is a Hazardous Waste Remedial Program Research and 
Development task being carried out by the Los Alamos National 
Laboratory. Its objective is to achieve an understanding of the tech- 
nology for use in scaling up and applying oxidation in supercritical 
water as a viable process for treating a variety of Department of En- 
ergy Defense Programs waste streams. This report presents the 
results of a study of the chemical kinetics of the oxidation of one- 
carbon compounds in supercritical water. The experimental and 
modeling results obtained on these model compounds indicate that 
the mechanism of oxidation in supercritical water can be presented 
by free-radical reactions with appropriate modifications for high 
pressure and the high water concentration. If these conclusions 
hold true for higher-molecular-weight compounds, a large body of 
existing literature data on the kinetics of elementary reactions can 
be utilized to predict the oxidation kinetics and destruction and re- 
moval efficiencies of other compounds and their mixtures in pilot or 
commercial scale facilities. 8 figs., 16 refs., 4 tabs. 


48949 (DOE/NE/44139-56) Design and construction of the 
low-level liquid waste treatment system. Baker, M.N.; Mateer, 
W.E.; Metzler, G.H.; Reeves, S.R.; Rickettson, D.J. West Valley Nu- 
clear Services Co., Inc., West Valley, NY (USA). Mar 1989. 40p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
81NE44139. Order Number DE89009023. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 
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This report describes the design and construction of the Low- 
Level Liquid Waste Treatment System (LWTS). The LWTS is part of 
a system that will prepare High-Level Radioactive Waste for solidifi- 
cation in glass. This preparation includes removal of water and salts 
from the stored waste. The topics addressed are: the design objec- 
tive to reuse the Process Building to contain LWTS, the special 
considerations that arise when building a new system inside a de- 
contaminated facility, interface to existing plant systems, phased 
construction, and construction testing. 8 refs., 24 figs. 


48950 (DOE/RW-0082-Rev.1) Program Management System 
Implementation Plan: Revision 1. USDOE Office of Civilian Ra- 
dioactive Waste Management, Washington, DC (USA). Sep 1989. 
20p. Sponsored by U.S. DOE Radioactive Waste Management. 
Available from OSTI. 

This Program Management System Implementation Plan (PMS 
IP) is a companion document to the PMS Manual. It establishes 
schedules for the preparation, review, approval, and, as appropri- 
ate, revision of individual documents required by the PMS Manual. 
The PMS IP covers all controlled Program- and Program element- 
level baselines, management plans and procedural documents that 
are part of the PMS. it also contains schedules for other major doc- 
uments at those levels that are not subject to formal change control 
but for which requirements are established in the PMS Manual. The 
PMS IP does not include schedules for recurring documents such 
as OCRWM's Annual Report to the Congress and the OCRWM 
budget, or for OCRWM administrative procedures. 1 tab. 


48951 (DOE/RW-0225-2) Quarterly report on program cost 
and schedule: Third quarter FY 1989. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). [1989]. 
35p. Sponsored by U.S. DOE Radioactive Waste Management. 
Available from OSTI; INIS. 

This report is intended to provide a summary of the cost and 
schedule performance for the Civilian Radioactive Waste Manage- 
ment Program. Performance data are presented for each of the 
major program elements. Also included in this report is the status of 


the Nuclear Waste Fund revenues and disbursements. This report 
includes cost and schedule data through June 1989. 


48952 (DP-MS-88-148) Long-term strategy for management 
of Savannah River Plant defense high-level nuclear wastes. 
Boersma, M.D.; McDonell, W.R.; Goodlett, C.B.; Thomas, S.D.; 
Slate, S.C. Du Pont de Nemours (E.|.) and Co., Aiken, SC (USA). 
Savannah River Plant. [1989]. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-76SR00001. (CONF- 
891006-3: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). Order Number DE89010471. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Defense Waste Processing Facility (DWPF) nearing comple- 
tion at the Savannah River Plant (SRP) is the lead installation in the 
US Department of Energy program for ending interim storage and 
achieving permanent disposal of large quantities of defense high- 
level nuclear wastes in the United States. At projected processing 
rates, the DWPF will convert the existing SRP inventory of aqueous 
high-level wastes to solid glass form in steel canisters in about 20 
years, with process adjustments required in a terminal campaign to 
handle residual waste components. Following completion of the 
existing inventory workoff, significantly modified facilities and proce- 
dures will be needed to accommodate the down-sized waste output 
of a single reactor (NPR) operation. The SRP program at this time, 
in contrast to the other defense waste as well as commercial waste 
programs, will be dominated by requirements of a small-scale tech- 
nology, suitable for processing low volumes of wastes as-generated 
in relatively high-activity form. 19 refs., 3 figs. 


48953 (DP-MS-88-148-Rev.1) Long-term strategy for man- 
agement of Savannah River site defense high-level nuclear 
waste: Revision 1. Boersma, M.D.; McDonell, W.R.; Goodlett, 
C.B.; Thomas, S.D.; Slate, S.C. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1989]. 17p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-891006-3- 
Rev.1: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). Order Number DE89012521. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


The Defense Waste Processing Facility (DWPF) nearing comple- 
tion at the Savannah River Site (SRS) is the lead installation in the 
US Department of Energy program for ending interim storage and 
achieving permanent disposal of large quantities of defense high- 
level nuclear wastes in the United States. At projected processing 
rates, the DWPF will convert the existing SRS inventory of aqueous 
high-level wastes to solid glass form in steel canisters in about 20 
years, with process adjustments required in a terminal campaign to 
handle residual waste components. Following completion of the 
existing inventory workoff, significantly modified facilities and proce- 
dures will be needed to accommodate the down-size waste output 
of a single reactor (NPR) operation. The SRS program at this time, 
in contrast to the other defense waste as well as commercial waste 
programs, will be dominated by requirements of a small-scale tech- 
nology, suitable for processing low volumes of wastes as-generated 
in relatively high-activity form. 19 refs. 


48954 (DP-MS—88-160) Program for low-level radioactive 
waste disposal at the Savannah River Plant, a US nuclear ma- 
terials production site. Wilhite, E.L.; Cook, J.R.; McDonell, W.R. 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab. [1989]. 25p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-76SR00001. (CONF-891006-—6: Joint interna- 
tional waste management conference, Kyoto (Japan), 23-28 Oct 
1989). Order Number DE89010472. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An integrated program has been developed for disposal of 
low-level radioactive wastes and associated mixed (radioactive- 
hazardous) and transuranic (TRU) wastes generated at the 
Savannah River Plant (SRP). The program, supported by existing 
as well as new planned facilities, features a systems management 
approach, in which final disposal sites are specially designed and 
constructed for appropriately segregated waste streams, and inter- 
mediate treatment facilities are provided to reduce volumes and 
convert wastes to stable forms prior to disposal. Currently, existing 
shallow land burial facilities are comprehensively monitored for 
release of contaminants to underlying groundwaters, with only short- 
lived tritium exhibiting significant migration, and transport modeling is 
employed to define closure procedures capable of preventing long- 
term contamination. New facilities to be provided for disposal of the 
low-level radioactive wastes feature concrete-stabilized wasteforms 
within vault structures, capable of restricting releases including 
tritium and other radionuclides to acceptably low levels. Future de- 
velopment studies will center around waste minimization initiatives. 


48955 (DP-MS—88-178) Establishing the acceptability of Se- 
vanneh River Plant waste glass. Plodinec, MJ. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (USA). Savannah River Plant. 
[1989]. 18p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO9-76SR00001. (CONF-891006-4: Joint international 
waste management conference, Kyoto (Japan), 23-28 Oct 1989). 
Order Number DE89010448. Available from NTIS, PC A03/MF A014 
- OSTI; GPO Dep. 

Construction of the United States’ first facility to immobilize high- 
level nuclear waste, the Defense Waste Processing Facility 
(DWPF), is scheduled to be completed in 1989. In the DWPF, 
Savannah River Plant (SRP) high-level radioactive waste will be im- 
mobilized in durable borosilicate glass. Production of canistered 
waste forms by the DWPF is scheduled to begin well before 
submission of the license application for the first repository. The De- 
partment of Energy has defined waste acceptance specifications to 
ensure that DWPF canistered waste forms will be acceptable for 
eventual disposal. To ensure that canistered waste forms meet 
those specifications, a program is being carried out to qualify the 
waste form and those aspects of the production process which af- 
fect product quality. 16 refs., 4 figs., 1 tab. 


48956 (DP-MS-89-16) Technical and project highlights for 
the Defense Waste Processing Facility. Mellen, J.B.; Burke, T.H.; 
Kitchen, B.G. Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Plant. [1989]. 12p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-76SR00001. (CONF- 
891006-5: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). Order Number DE89010449. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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The Savannah River Plant has been operating a nuclear fuel cy- 
cle since the early 1950’s. Fuel and target elements are fabricated 
and irradiated to produce nuclear materials. After removal from the 
reactors, the fuel elements are processed to extract the products, 
and the waste is stored in under ground tanks. During approxi- 
mately thirty-five plus years of operation, about 83 million gallons of 
high level radioactive waste have been generated. This waste has 
been reduced to about 33 million gallons by evaporation in the 
waste tank farms. The Defense Waste Processing Facility (DWPF), 
nearing completion at Savannah River, will process this waste into 
a borosilicate glass for long-term geologic disposal. The construc- 
tion of the DWPF is about 90% complete; this paper will describe 
the status of the project, including the checkout and run-in of equip- 
ment prior to cold runs. 13 refs. 


48957 (DPST-89-269) Thermal analysis of DWPF canister 
during pouring and cooldown. Lee, L. Du Pont de Nemours (E.!.) 
and Co., Aiken, SC (USA). Savannah River Lab. 15 Feb 1989. 29p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
76SR00001. Order Number DE90000596. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A mathematical model which can calculate canister temperature 
distributions during pouring and cooldown has been developed. This 
model gives good agreement with experimental data. | am confident 
that this model will able to give valuable information when experi- 
mental data are unavailable or difficult to obtain. If a desired 
temperature distribution is established, this model will be able to 
find conditions that will give such a distribution. 


48958 (DPST-89-308) Cesium volatilization from a filled 
DWPF canister. Lee, L. Westinghouse Savannah River Co., Aiken, 
SC (USA). 1 Mar 1989. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract ACO09-76SR00001. Order Number 
DES0000656. Available from NTIS, PC AO2/MF A01 - OSTI; GPO 
Dep. 

Cesium volatilization from a filled DWPF canister into the melter 
cell has been calculated. The results indicated that only about two 
millicuries per canister are released if the filled canister is discon- 
nected immediately from the off-gas system. Of this amount, greater 
than 99.9% of cesium is already released within the first twelve min- 
utes after the canister is filled. Therefore, we can still meet the 
cesium emission limit even if we only allow the filled canister to re- 
main connected to the off-gas system for 12 minutes instead of 30 
minutes as proposed in the reference procedure. 5 refs., 2 figs. 


48959 (ENEA-RT-COMB-—89-5) Optimization and characteri- 
zation of cement products incorporating ashes from radwaste 
incineration. Donato, A.; Pace, A.; Ricci, G. ENEA, Rome (italy). 
1989. 39p. Order Number DE90605628. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The incineration is presently condidered a very good way to ob- 
tain strong volume reduction of intermediate and low activity solid 
radwastes obtaining at the same time a product apparently easy to 
be conditioned. In some cases nevertheless the ash solidification by 
cementation can give in the practice some problems. In this work 
the optimization of the cementation of two ash types named Nust 1 
and Nust 2 has been studied. The Nust 1 ash come from the incin- 
eration of the exhausted ion exchange resins already conditioned in 
urea-formaldehyde. The Nust 2 ash comes from the incineration of 
the same materials as the Nust 1 mixed with ordinary nuclear 
power plant solid radwastes. Both ashes have been produced from 
wastes stored at the Caorso (Italy) Nuclear Power Plant. The two 
ash types have been characterized by a series of physico-chemical 
analysis whose results are reported as well as the results of the 
preliminary tests performed on the products obtained from their ce- 
mentation. 18 figs. 


48960 


(EPRI-NP-5934, pp. 33, Paper 14) Development and 
implementation of a radwaste volume minimization program at 
FPL. Stoner, P.J. (Florida Power & Light Company, Juno Beach 
(USA)); McCullers, R.M.; LaGarde, G.L.; Daloisio, G.S. Electric 
Power Research Inst., Palo Alto, CA (USA); BVC Consultants, Inc., 
Sun City Center, FL (USA). Oct 1988. (CONF-8707200—-: 9. EPRI 
radwaste workshop, Boulder, CO (USA), 19-21 Jul 1987). In Pro- 


ceedings: 1987 EPRI radwaste workshop. Order Number 
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DE89002017. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

To assure that waste volume allocation allotments are not ex- 
ceeded and that the INPO 1990 waste volume goals are met, FPL 
is developing and implementing a comprehensive volume minimiza- 
tion/reduction program aimed primarily at minimizing waste 
generation at the source. This can be achieved through the imple- 
mentation of relatively low-cost management techniques. The 
Electric Power Research Institute (EPRI) is assisting FPL in the de- 
velopment of this program. A Radwaste Minimization Team has 
been established consisting of both plant and corporate personnel, 
with the objective of establishing upper management support at 
both a corporate and plant level for the implementation of the com- 
prehensive program. The following presentation outlines the steps 
this team has taken over a period of twelve meetings to establish a 
reason for improvement, prioritize the improvement opportunities, 
analyze the root causes, and select a potential solution. The team 
is now preparing to present the proposed solution to management 
for approval to implement it on a trial basis at both plants. Upon 
achieving acceptable results, the solution will be implemented per- 
manently. In addition, several teams have been established at both 
plants to address site-specific radwaste related problems. Efforts by 
these teams have already resulted in quantifiable volume reductions 
through improvements in packaging efficiency. 


48961 (EPRI-NP-5934, pp. 15.3-15.11) H. B. Robinson Nu- 
clear Project radwaste volume reduction program. Burch, M. 
(Carolina Power and Light Company, Hartsville, SC (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA); BVC Consultants, Inc., 
Sun City Center, FL (USA). Oct 1988. (CONF-8707200—: 9. EPRI 
radwaste workshop, Boulder, CO (USA), 19-21 Jul 1987). In Pro- 
ceedings: 1987 EPRI radwaste workshop. Order Number 
DE89002017. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

The most important place to attack the problem of radwaste vol- 
ume is at the source. The techniques that we use are: procedural 
responsibility and commitment of everyone on the Plant site; train- 
ing sessions and radwaste planning meetings; keeping filters and 
demineralizers in service longer; goals challenging enough to pro- 
vide a motivating force and a sense of accomplishment; good 
housekeeping where the amount of contaminated area is kept to a 
bare minimum; and personnel assigned during outages to challenge 
the necessity of material entering the Radiation Control Area. 


48962 (EPRI-NP-6501) Functional specifications for a 
radioactive waste decision support system: Final report. We- 
strom, G.B.; Kurrasch, E.R.; Carlton, R.E.; Vance, J.N. Electric 
Power Research Inst., Palo Alto, CA (USA); Odetics, Inc., Anaheim, 
CA (USA). Artificial Intelligence Center. c Sep 1989. 198p. 
Sponsored by Electric Power Research Institute. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

It is generally recognized that decisions relative to the treatment, 
handling, transportation and disposal of low-level wastes produced 
in nuclear power plants involve a complex array of many inter- 
related elements or considerations. Complex decision processes 
can be aided through the use of computer-based expert systems 
which are based on the knowledge of experts and the inferencing of 
that knowledge to provide advice to an end-user. To determine the 
feasibility of developing and applying an expert system in nuclear 
plant low level waste operations, a Functional Specification for a 
Radwaste Decision Support System (RDSS) was developed. All ar- 
eas of radwaste management, from the point of waste generation to 
the disposition of the waste in the final disposal location were con- 
sidered for inclusion within the scope of the RDSS. 27 figs., 8 tabs. 


48963 (ETDE-IT-89-06) Separation and recovery of 
transuranium elements from liquid wastes produced by the 
Casaccia (Italy) plutonium plant. Casarci, M.; Chiarizia, R.; Gas- 
parini, G.M.; Puzzuoli, G.; Sardo, |. ENEA, Casaccia (Italy). Dipt. 
Ciclo del Combustibile. Jul 1988. 5p. (CONF-8807136—-1: ISEC 88: 
international solvent extraction conference, Moscow (USSR), 18-24 
Jul 1988). Order Number DE89793197. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

The TRUEX process, developed by Argonne N.L. (USA), for the 
treatment of transuranium containing wastes, is based on the use of 
octyl(phenyl)-N,N’-diisobutylcarbamoilmethylphosphinoxide (CMPO). 
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This report outlines ongoing efforts by the Casaccia Research Cen- 
ter in Rome to develop a TRUEX-like process named TESEO and 
based on liquid-liquid extraction techniques. The research activities 
involve: the selective separation of alpha emitters (mainly U, Pu, 
Am), in order to decrease the alpha activity of the liquid wastes at 
less than 370 Ba/g (10 nanocuries/g); the recovery of Pu (and in 
some cases, of uranium 235) in a form suitable to allow its use in 
the fabrication plant; and the separation of the alpha emitters in a 
small volume. 


48964 (EUR-11725) CEC Natural Analogue Working Group. 
Come, B.; Chapman, N.A. (eds.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. 231p. (CONF- 
8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). Available from NTIS (US 
Sales Only), PC A11/MF A01. 

The central theme for the third meeting of the CEC analogue 
working group was "How can analogue data be used for perfor- 
mance assessments, both in support of the results and for 
presentation to the public”. This report puts together the most re- 
cent achievements in this field, together with a review of on-going 
natural analogue programmes. 


48965 (EUR-11725, pp. 11-25) Marysvale fracture controlled 
mass transport study. Shea, M. (Chicago Univ., IL (US). Dept. of 
Geophysical Sciences). Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC natu- 
ral analogue working group meeting, Snowbird, UT (USA), 15-22 
Jun 1988). In CEC Natural Analogue Working Group. Order Num- 
ber DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The major focus of this study is the elucidation of mass transport 
of nuclides associated with a hydrothermal system at Marysvale 
within faulted and fractured igneous (both plutonic and volcanic) 
rocks. The nuclides chosen for study are those which are the same 
as, or proxy for, those expected in the waste form of an under- 
ground geologic repository. The proper isolation of this radioactive 
waste is dependent upon the ability to understand and predict the 
effects of natural phenomena, such as ground water transport, 
which will likely impinge upon the waste form. The objectives of the 
study include determining the nature of the fracture controlled mass 
transport associated with the fracture controlled mineralizing hy- 
drothermal fluid system in terms of thermal, temporal, spatial, and 
chemical parameters. To these ends, the following specific research 
activities will be attempted: water-rock interaction (mineral); water- 
rock interaction and mass transport (whole rock); chlorite sorption 
and model temperatures; crystal structure; petrographic characteri- 
zation; mass transport modelling. 


48966 (EUR-11725, pp. 26-42) Natural analogue studies In 
the CEC MIRAGE-2 programme (1985-1989). A review of 
progress to January 1988. Chapman, N.A. (British Geological Sur- 
vey, Keyworth (UK)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8806184-: 3. CEC natu- 
ral analogue working group meeting, Snowbird, UT (USA), 15-22 
Jun 1988). In CEC Natural Analogue Working Group. Order Num- 
ber DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
AO1. 

The study of naturally occurring analogues of processes which 
are significant in predicting the behaviour of waste repositories has 
been an important part of the MIRAGE project since its inception. 
Much of the work reported on here is either the logical continuation 
and development of studies which were part of the first (1983-4) 
MIRAGE phase, or has arisen as the result of specific data require- 
ments as national programmes have become increasingly focussed. 
While the first phase of MIRAGE contained only four analogue stud- 
ies, the current phase (MIRAGE-2) comprises nine cost-sharing 
contracts which are all concerned with radionuclide transport and 
retardation processes, largely at low temperatures. Five of the con- 
tracts concern diffusion and advection processes in sediments 
(mainly in clays), while the other four address matrix diffusion or el- 
evated temperature elemental migration in granitic rocks. 


48967 


(EUR-11725, pp. 43-49) Progress in the Alligator 
Rivers analogue project. Hardy, C.J.; Duerden, P. Commission of 


the European Communities, Luxembourg (Luxembourg). 1989. 
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(CONF-8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

The OECD Nuclear Energy Agency (NEA) Steering Committee 
agreed on 1 October 1987 to sponsor the International Alligator 
Rivers Analogue Project (ARAP) for a three year program with a 
formal starting date of 1 September 1987. The participants are six 
organisations from five NEA Member States with ANSTO as the 
managing participant. A detailed tehnical program was agreed by a 
Joint Technical Committee and this comprises six main technical 
sub-projects: modelling of radionuclide migration, hydrogeology at 
Koongarra, uranium/thorium series disequilibria studies, colloid and 
groundwater studies, fission product studies and transuranic nuclide 
studies. A modelling workshop for participants and contractors was 
held in Sydney in February 1988 and a field visit was undertaken in 
May 1988. Laboratory studies on samples obtained in previous field 
visits were carried out from September 1987. Data from the project 
are being provided for participants as case 8 in the INTRAVAL 
model validation project coordinated by the Swedish Nuclear Power 
Inspectorate. A Joint Technical Committee meeting to approve the 
technical program and budjet for the second year will be held in 
Sydney in July 1988. 


48968 (EUR-11725, pp. 50-56) Natural analog studies on 
the Cigar Lake uranium deposit: an Update. Cramer, J.J. 
(Atomic Energy of Canada Ltd., Pinawa , Manitoba). Commission of 
the European Communities, Luxembourg (Luxembourg). 1989. 
(CONF-8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

The rich Cigar Lake uranium deposit continues to be the focus of 
natural analog studies in the Canadian Nuclear Fuel Waste Man- 
agement Program. Detailed field and laboratory studies have been 
conducted during 1987 and 1988, resulting in a better understanding 
of the role and interaction of the various components of the deposit 
in the preservation of the uranium mineralization. This natural ana- 
log information provides important validation support for the models 
used in the performance assessment of the disposal concept for 
used nuclear fuel. An update is given for the recent and planned 
activities of the natural analog program on the Cigar Lake deposit. 


48969 (EUR-11725, pp. 57-73) Pocos de Caldas, Minas 
Gerais, Brazil: a natural analogue study. Smellie, J. Commission 
of the European Communities, Luxembourg (Luxembourg). 1989. 
(CONF-8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

The Pocos de Caldas natural analogue project is an internation- 
ally funded project hosted by Brazil; the contributary organizations 
are SKB (Sweden), NAGRA (Switzerland), DOE (United Kingdom) 
and the DOE (United States). The Project is a multidisciplinary 
study of two mineralized areas within an alkaline igneous caldera 
complex located near the town of Pocos de Caldas in the state of 
Minas Gerais. One area, the Osamu Utsumi mine, is characterized 
by redox deposits of secondary remobilized pitchblende, and the 
other area, Morro do Ferro, comprises a highly weathered deposit 
of thorium and REE with subordinate uranium. The project, sched- 
uled for three years (1986-1989), is now entering its third and final 
year. The pilot and feasibility studies, which characterized the first 
year, helped to establish the major drilling programme and the sam- 
pling protocols for both rock and groundwater studies which 
constituted the major part of the second year. The latest status of 
the investigations are briefly reported. 


48970 (EUR-11725, pp. 74) Plutonium geochemistry. Curtis, 
D.B. (Los Alamos National Lab., NM (US)); Perrin, R.E. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1989. (CONF-8806184—: 3. CEC natural analogue working group 
meeting, Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural 
Analogue Working Group. Order Number DE90707132. Available 
from NTIS (US Sales Only), PC A11/MF A01. 

Published in summary form only. RADIOACTIVE WASTE 
DISPOSAL/geologic —_ formations; PLUTONIUM/geochemistry; 





PLUTONIUM; GEOCHEMISTRY; PLUTONIUM 239; RADIOECO- 
LOGICAL CONCENTRATION; URANIUM DEPOSITS; GROUND 
WATER; RADIONUCLIDE MIGRATION 


48971 (EUR-11725, pp. 75-87) Analogue studies at the 
french atomic energy commission during the period 1986-1988. 
Petit, J.C. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (FR). Dept. de Recherche et Developpement Dechets). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. (CONF-8806184—: 3. CEC natural analogue working 
group meeting, Snowbird, UT (USA), 15-22 Jun 1988). In CEC Nat- 
ural Analogue Working Group. Order Number DE90707132. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

The research CEA programmes concerning analogues of materi- 
als or geochemistry systems of both the near- and far-fields of a 
HLW repository are reviewed. We describe studies on the alteration 
of natural glasses coupled with laboratory dissolution experiments, 
the smective-illite transformation in a geothermal system and the al- 
teration of gallo-roman cements. We also present investigations on: 
i. elemental remobilisations induced by the hydrothermal alteration of 
granites; ii. dispersion of radionuclides through argillaceous layers; 
ili. in situ injections of actinide analogues and iv. laboratory sorption 
experiments on individual minerals. The actual or potential input of 
these programmes in safety assessment models is underlined. 


48972 (EUR-11725, pp. 88-95) U.K. Natural analogues pro- 
gramme. Hooker, P.J. (British Geological Survey, Keyworth (UK). 
Fluid Processes Research Group). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 
3. CEC natural analogue working group meeting, Snowbird, UT 
(USA), 15-22 Jun 1988). In CEC Natural Analogue Working Group. 
Order Number DE90707132. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

The British Geological Survey is investigating four natural ana- 
logue sites in the U.K. as part of a three year programme until 1989 
funded by the UK Department of the Environment and the CEC (co- 
ordinated MIRAGE project). These sites comprise Loch Lomond 
sediments, the Needle’s Eye location on the Solway Firth coast near 
Dalbeattie, southern Scotland, the disused uranium mine of South 
Terras in Cornwall, and lastly a site at Broubster in Caithness, 
northern Scotland. A prime aim is to achieve a better understanding 
of the migration behaviour of uranium, thorium, rare earth elements 
and iodine involved in low temperature processes in a variety of 
shallow sedimentary and weathering environments. An end view is 
to validate research model predictions of radionuclide migration 
over long time-scales, and to provide confidence in the application 
of such codes to performance assessments of proposed radioactive 
waste repositories. Successes so far have been limited to the ac- 
quisition of geochemical data to support thermodynamic modelling 
of speciation of uranium in groundwaters from sediments. 


48973 (EUR-11725, pp. 96-103) Some Swedish natural ana- 
logue studies: a review. Smellie, J.A.T. (Swedish Geological 
Company, Uppsala (SE)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC 
natural analogue working group meeting, Snowbird, UT (USA), 15- 
22 Jun 1988). In CEC Natural Analogue Working Group. Order 
Number DE90707132. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

During the past 6-8 years, natural analogue studies of low 
temperature processes (<80 deg.C) significant in predicting the be- 
haviour of high-level waste repositories, have played an increasingly 
important rele in the Swedish radioactive waste programme. These 
studies can be generally grouped as follows: multiprocess site ana- 
logues; less complex process-oriented analogues; analogues largely 
applicable to engineered barrier concepts. 


48974 (EUR-11725, pp. 104-109) Swiss natural analogue re- 
search. Mc Kinley, |.G. (Nationale Genassenschaft fuer die 
Lagerung Radioaktiver Abfaelle (NAGRA), Baden (CH)); Frick, U. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. (CONF-8806184—: 3. CEC natural analogue working 
group meeting, Snowbird, UT (USA), 15-22 Jun 1988). In CEC Nat- 
ural Analogue Working Group. Order Number DE90707132. 
Available from NTIS (US Sales Only), PC A11/MF A01. 
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This paper gives an overview of analogue related research car- 
ried out in Switzerland within the last couple of years. The work 
involved includes studies of natural series disequilibria/elemental 
mobility in samples of granite from the N. Swiss basement, the 
Grimsel underground laboratory (FLG) and a test uranium mine in 
the southern Black Forest and within redox halos in Swiss sedimen- 
tary formations. A cooperative study of hyperalkaline springs in 
Oman funded together with UK NIREX has been completed and 
fully documented. Switzerland is also an active participant in the 
Pocos de Caldas international analogue study and the JSS glass 
leaching study which has an analogue component. Swiss groups 
also participate in an international analogue study within the sub- 
seabed disposal programme. Proposed future studies include an 
extension of the natural series work to fissures in clay and a further 
examination of a hyperalkaline groundwater. 


48975 (EUR-11725, pp. 110-118) Finnish natural analogue 
research. Valkiainen, M. (Valtion Tecknillinen Tutkimuskeskus, 
Helsinki (Fl)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC natural 
analogue working group meeting, Snowbird, UT (USA), 15-22 Jun 
1988). In CEC Natural Analogue Working Group. Order Number 
DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

According to the present situation the spent fuel from two of the 
altogether four nuclear power plants in Finland will be disposed of 
in the Finnish bedrock. The study of natural analogues has been 
started to support performance assessment modelling of the final 
repository. Two different research projects are discussed: a 
research on uranium deposits, and a study of matrix diffusion of an- 
ions in granite, some others are briefly mentioned. 


48976 (EUR-11725, pp. 119-125) Spanish activities in the 
field of natural analogues. Astudillo, J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8806184—-: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

In the program of Research and Development recently started by 
ENRESA in Spain, the studies of Natural Analogues are oriented to 
establish the migration processes of uranium and its desintegration 
products. Several uraniferous ore bodies under different physico- 
chemical and geological environments will be considered. Moreover 
the natural analogue concept is considered in all projects related 
with the overall behaviour of radionuclide in natural environments. 
The selection of a natural analogue and its study is a complex and 
difficult target because in the natural events, several and different 
geological and geochemical processes are combined, and normally 
only the end products are known. It is difficult to establish the main 
processes, for how long were they active and also the chemical and 
physical conditions and their stability. The program has started, with 
a natural analogue case which appears to be not very complicated. 
The area and volume involved are small, the dominant processes 
are clearly defined and can be easily characterized. A general 
overview of the more important studies of natural analogues in 
Spain is presented. 


48977 (EUR-11725, pp. 126-140) Natural analogue study on 
Tono uranium deposit in Japan. Ochiai, Y. (Power Reactor and 
Nuclear Fuel Development Corp., (PNC) Gifu (JP)); Yamakawa, M.; 
Takeda, S.; Harashima, F. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC 
natural analogue working group meeting, Snowbird, UT (USA), 15- 
22 Jun 1988). In CEC Natural Analogue Working Group. Order 
Number DE90707132. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

Natural analogue study on Tono sandstonetype uranium deposit 
has been conducted by PNC as a high priority project since 1986. 
The main purpose of this study is to clarify the geological, geo- 
chemical and hydrological conditions that are favourable to contain 
uranium during geological time, and to verify the possibility of isola- 
tion safely for radioactive wastes in Japanese geological 
environment. The preliminary study has been undertaken on the mi- 
gration of uranium series nuclides and on hydrogeochemistry of 
Tsukiyoshi ore body which is the largest single uranium deposit. As 
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the result of the radioactive disequilibrium study of 1 m® ore block 
divided into 25 cm cubic blocks, it is indicated that equilibrium 
among U2%8, U254 and Th?°° has been almost maintained and 
Ra22 has been leached. The hydrochemical study suggests that 
the groundwater in ore horizon is very stagnate and Na-HCOs type. 
It is also suggested that the vertical flow has been scarcely hap- 
pened along Tsukiyoshi fault which cuts the ore body apparently. 
Further studies are to be conducted in cooperation with national in- 
stitutes, universities and private consultants. 


48978 (EUR-11725, pp. 141-145) AIEA report on the role of 
natural analogues in performance assessment. Vovk, |.F. (Inter- 
national Atomic Energy Agency, Vienna (AT). Div. of Nuclear Fuel 
Cycle). Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. (CONF-8806184—: 3. CEC natural analogue 
working group meeting, Snowbird, UT (USA), 15-22 Jun 1988). In 
CEC Natural Analogue Working Group. Order Number 
DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A011. 

A working draft of the report was prepared with the assistance of 
a group of consultants who met in Vienna from 29 June to 3 July 
1987. The draft was revised by an Advisory Group meeting in Vi- 
enna from 2 to 6 November 1987 and examined by the Technical 
Review Committee on Underground Disposal of Radioactive Waste 
(TRCUD) convened in Vienna from 15 to 19 February 1988. TR- 
CUD recommended it for publication as a Technical Reports Series. 
The document appraises the use of natural analogues in improving 
confidence in the soundness of performance assessments for deep 
underground disposal of long-lived wastes. For this purpose it re- 
views several available performance assessments and identifies on 
this basis factors, processes or parameters which are important to 
their results, assesses the requirements for validation in each area 
and identifies those areas where analogues are appropriate. A 
special section is devoted to discussion of the quantitative and qual- 
itative roles of the analogues. A number of conclusions reflect the 
state-of-the-art and may guide further natural analogue studies. 


48979 (EUR-11725, pp. 146-159) Applicability and perspec- 
tives of natural analogues as “demonstration” of PAGIS 
models. Girardi, F. (Commission of the European Communities, Is- 
pra (Italy). Joint Research Centre); D'Alessandro, M. Commission of 
the European Communities, Luxembourg (Luxembourg). 1989. 
(CONF-8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

In PAGIS Project the safety of the geological disposal system is 
based on the multibarrier concept, which is reflected in the calcula- 
tion approach where for all options the behaviour of each barrier is 
modeled. In the present scheme all the models used for the perfor- 
mance assessment of the disposal options have been considered 
as a chain of codes describing the behaviour of the different barri- 
ers. For each of these, one or more possibilities of verification by 
Natural Analogue is presented. A set of Tables has been prepared 
which shows the sequence of phenomena considered for each 
disposal option. A review of the N.A. as far studied or simply recog- 
nized allowed a check to be made on the possibility of verification 
of the barrier models with the "long term experiments” offered by 
the geological evidence. 


48980 (EUR-11725, pp. 160-162) PAAG group and natural 
analogues. Papp, T. (Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (SE)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 
3. CEC natural analogue working group meeting, Snowbird, UT 
(USA), 15-22 Jun 1988). In CEC Natural Analogue Working Group. 
Order Number DE90707132. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

An overview is given of how OECD/NEA is organized with regard 
to questions dealing with management of radioactive wastes. The 
role of the two advisory groups, PAAG and ISAG, to the Radioac- 
tive waste management Committee is discussed with specific regard 
to the use of natural analogues in safety assessments. 


48981 (EUR-11725, pp. 163-171) Natural analogues in SKB 
safety assessments. Papp, T. (Swedish Nuclear Fuel and Waste 
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Management Co., Stockholm (SE)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 
3. CEC natural analogue working group meeting, Snowbird, UT 
(USA), 15-22 Jun 1988). In CEC Natural Analogue Working Group. 
Order Number DE90707132. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

On the behalf of the Swedish nuclear energy producers the 
Swedish Nuclear Fuel and Waste Management Co is responsible 
for the management of radioactive wastes outside the power sta- 
tions. The start of the construction of the final disposal facility for 
spent fuel is planned for the year 2010. During the early 1990-ies a 
few sites will be selected for detailed geological investigation from 
repository depth, the conceptual design of the engineered barrier 
system will be selected in mid 1990-ies and an application for siting 
the repository will be made around year 2000. Seen from the safety 
assessors point of view a favorable development has taken place 
during the last 5 year period both in investigations of natural ana- 
logues and in applying them to long term safety of repositories. 
Areas in need for further development through international cooper- 
ation are now seen to be coupled to the use of the results. How 
should the measure of validity be expressed. What is the level of 
validity required. 


48982 (EUR-11725, pp. 172-173) INTRAVAL Project. Anders- 
son, K. Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. (CONF-8806184—: 3. CEC natural analogue 
working group meeting, Snowbird, UT (USA), 15-22 Jun 1988). In 
CEC Natural Analogue Working Group. Order Number 
DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The INTRAVAL Project was started in Stockholm on October 
1987 as an international effort towards validation of models for flow 
and transport in geologic media. The INTRAVAL approach to valida- 
tion is to use information from laboratory and field experiments as 
well as from natural analogues in a systematic and comprehensive 
effort. At the moment eleven test cases have been decided based 
on such experiments and studies, some of which have been per- 
formed and others are being planned. 


48983 (EUR-11725, pp. 174-180) Applications of natural 
analogues in Swiss safety analysis. McKinley, |.G. (Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (CH)); McCombie, C.; Zuidema, P. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

This paper reviews the use of natural analogues as part of the 
safety assessment of possible nuclear waste repositories in Switzer- 
land. It complements a separate paper on the Swiss programme of 
analogue work. Although the emphasis is on HLW disposal in crys- 
talline rocks as considered in the Project Gewaehr 1985 (PG’85) 
analysis, some consideration of L/ILW disposal and HLW disposal in 
sediments are also included. 


48984 (EUR-11725, pp. 181-190) Cigar Lake uranium de- 
posit: an analogue for nuclear fuel waste disposal. Cramer, J.J. 
(Atomic Energy of Canada Ltd., Pinawa, (Manitoba). Whiteshell Nu- 
clear Research Establishment); McConnell, D.B.; Goodwin, B.W. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. (CONF-8806184—: 3. CEC natural analogue working 
group meeting, Snowbird, UT (USA), 15-22 Jun 1988). In CEC Nat- 
ural Analogue Working Group. Order Number DE90707132. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Cigar Lake is the site of an ore deposit containing exceptionally 
high concentrations of uranium. This deposit has features that are 
analogous to features of concepts being developed internationally 
for the disposal of nuclear fuel waste deep in crystalline rock forma- 
tions. An understanding of the geologic history of the Cigar Lake 
deposit can therefore provide useful insight into the long-term be- 
haviour of nuclear waste vaults constructed in bedrock. There are at 
least two major ways in which investigations of the Cigar Lake ana- 
logue can contribute to environmental assessment studies: (1) 
Before an assessment is completed, reference to the observations 





from Cigar Lake may lead to the development of improved assess- 
ment models and data for the disposal system. (2) For assessments 
that have been completed, studies at Cigar Lake can be used to 
provide validation support for certain aspects of the models and 
data. They may also provide support for the overall results of the 
assessments. The second of these topics is developed. 


48985 (EUR-11725, pp. 191-193) Modeling the fluid flow 
responsible for primary mineralizaion at Pocos de Caldas, Os- 
amu Utsumi uranium mine, Brazil. Cathies, L.M. Commission of 
the European Communities, Luxembourg (Luxembourg). 1989. 
(CONF-8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

Fluid flow modeling provides a basis for better defining the pri- 
mary uranium mineralization and alteration at the Osamu Utsumi 
natural analogue waste isolation site at Pocos de Caldas, Brazil. 
Fluid circulation has been calculated assuming an intrusive heat 
source and permeability distribution that are reasonable in terms of 
presently quite limited geologic constraints. The modeling shows 
that in excess of 800 kg of hydrothermal water may have circulated 
through each cm? of exposed mineralized surface area. The precise 
amount of fluid circulation depends on intrusive size, and the per- 
meability and geometry of breccia dikes in the area, both of which 
are largely unknown. Calculation of the alteration caused by the 
fluid circulation may help constrain these parameters. Aeromagnetic 
and gravity data could also help. 


48986 (EUR-11725, pp. 194-203) French radioactive wastes 
performances assessment and the natural analogues ap- 
proach: an overview. Escalier des Orres, P. (CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC natu- 
ral analogue working group meeting, Snowbird, UT (USA), 15-22 
Jun 1988). In CEC Natural Analogue Working Group. Order Num- 
ber DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A011. 

One of the main difficulties linked to the Radioactive Waste Per- 
formance Assessment calculations lies in the scale of time and 
space underlying these calculations: mechanisms and parameters 
can directly be affected by time or space dependancy. The "natural 
analogues” approach has evident advantages, at least qualitative, to 
enlighten these aspects. It may also provide confidence in our abil- 
ity to model partial or overall natural systems. The following paper 
gives the headlines of the use of the "natural analogues” methodol- 
ogy in the French Radioactive Wastes Performance Assessment in 
the field of waste disposal. 


48987 (EUR-11725, pp. 204-209) Some comments on the 
application of natural analogues in support of performance 
assessments in the U.K. Lever, D.A. (UKAEA Harwell Lab. Theo- 
retical Physics Div.). Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC natu- 
ral analogue working group meeting, Snowbird, UT (USA), 15-22 
Jun 1988). In CEC Natural Analogue Working Group. Order Num- 
ber DE90707132. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

In this note, the use of natural analogues in support of the 
models that are used in safety assessments for the transport of ra- 
dionuclides by groundwater is discussed. Currently, the principal 
role envisaged as being played by the geological barrier in the 
groundwater pathway is that it provides a long groundwater retum 
time and even longer travel times for radionuclides that are retarded 
by sorption onto geological materials. There is still a need to build 
confidence in the models that are applied and in the data that are 
used. In part, international exercises such as INTRAVAL are 
expected to help in this. The programme of investigation of the pro- 
posed repository site will be very important in building the required 
confidence. However, natural analogues should also play a part be- 
cause of their distinctive features. 


48988 (EUR-11725, pp. 210-220) Preliminary indications 
from natural isotopes on the dissolution of rock-salt in deep 
circulating groundwater of the Netherlands. Soreau, S. (Paris-11 
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Univ., 91 - Orsay (FR). Lab. d’Hydrologie et de Geochimie 
lsotopique); Glasbergen, P. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 3. CEC 
natural analogue working group meeting, Snowbird, UT (USA), 15- 
22 Jun 1988). In CEC Natural Analogue Working Group. Order 
Number DE90707132. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

Rock-salt is being studied for final disposal of hazardous chemi- 
cal or radioactive waste. Natural analogues are necessary to 
validate the models which are used to describe the processes of re- 
lease and transport of contaminants in the far future. Subrosion of 
rock-salt is considered to be one of the most important natural pro- 
cesses which finally can induce release of disposed contaminants. 
Subrosion and transport in deep aquifers which contain saline water 
or brine are subjects under study. Deep boreholes have been sam- 
pled in order to make comparisons between the different sources of 
salinity. The deep groundwater samples ae highly mineralized rang- 
ing between 1 and 70 g/l as chloride. The stable isotopes indicate a 
meteoric origin of all samples. The salinity is partly attributed to mix- 
ing with sea-water and partly to dissolved evaporites. Oxygen -18 
and Sulphur -34 of sulphate is used to identify the origin of the dis- 
solved evaporites. Dissolved salts can locally migrate from deep 
evaporite deposits to shallower aquifers. General studies of these 
phenomena are considered to be essential before a site-specific 
model taking into account a wide range of future hydrological condi- 
tions can be set-up. 


48989 (EUR-11725, pp. 221-227) Perspectives from indus- 
trial scale natural analogues. Cathles, L.M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8806184—: 3. CEC natural analogue working group meeting, 
Snowbird, UT (USA), 15-22 Jun 1988). In CEC Natural Analogue 
Working Group. Order Number DE90707132. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

The problem of how to match models and reality is fundamental 
to the safe disposal of hazardous waste. Natural analogues address 
exactly this issue. Research on industrial processes carried out in 
natural or near natural settings can provide particularly valuable in- 
sights for two reasons: (1) the scale of industrial processes, being 
intermediate between laboratory and nature, is small enough in to 
allow careful monitoring and postmortem investigation, and (2) the 
commercial value of these enterprises has in many cases already 
encouraged and funded extensive model development and testing. 
Examples include copper leaching in low grade industrial sulfide 
waste dumps, in situ leaching of copper from un-mined formations, 
tertiary oil recovery by steam flooding, etc. Here we describe some 
studies carried out on copper heap and in situ leaching in the 
1970's. The modeling and testing clearly revealed the fundamentals 
of the heap leaching process, suggested some new approaches for 
improving leach efficiency of the dumps, and provided a basis for 
designing optimum new dumps including completely new kinds of 
dumps. The work also led to some novel field tests. The accurate, a 
priori prediction of the behavior of a new dump remains elusive, 
however, despite excellent models and extensive testing. 


48990 (EUR-11725, pp. 228-231) Lessons in metal durabil- 
ity trom the ancient metals. Johnson, A.B., Jr. (Battelle Pacific 
Northwest Labs., Richland, WA (US)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (CONF-8806184—: 
3. CEC natural analogue working group meeting, Snowbird, UT 
(USA), 15-22 Jun 1988). In CEC Natural Analogue Working Group. 
Order Number DE90707132. Available from NTIS (US Sales Only), 
PC A11/MF AO1. 

The ancient metals: metal meteorites, native metals, and archae- 
ological metals, offer remarkable examples of metal durability, but 
also demonstrate a wide range of weathering properties. A system- 
atic investigation of the factors that contribute to metal preservation 
over centuries and milenia may have value in the technical evalua- 
tion of waste container candidates, and contribute to public 
acceptance of the concept of metal barriers for long-term manage- 
ment of radioactive materials. 


48991 (JAERI-M-89-024) Scenario and data base for safety 
assessment of geological disposal. Nakamura, Haruto; Muraoka, 
Susumu; Banba, Tsunetaka; Nakayama, Shinichi. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1989. 88p. (In Japanese). 
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Order Number DE90701712. Available from NTIS (US Sales Only), 
PC AO5/MF A01. 

In order to pick up the important items for the safety researches 
scenarios and data bases were listed. The structure of this report is 
as following: (1) Based scenario. The most probable release sce- 
nario and well known mechanism were selected to assess the 
system performance at normal conditions. (2) Other scenarios. Un- 
known phanomena likely relevant to release were collected for 
sensitivity analysis of the phenomena and less probable penomena 
were collected for assessment on abnormal conditions. (3) Data 
bases - For preconditions : The combination of barriers, phernome- 
nas to be assessed, data regarding the waste form, capacity of 
repository and dominant functions of bariers for each period were 
reviewed. - For based scenario : Recommended values of parame- 
ters in the based scinario were selected from mainly national 
assessment reports such as Project Gewahr ’85 and KBS-3. Re- 
sults of relating experiments in our laboratory were also described 
briefly. - For other scenarios : Probable values and/or the range of 
parameters were reviewed. (4) Probabilistic phenomena relevant to 
release. A categories of IAEA safety series No. 68 were referred 
where they are categorized to two groups bringing perturbations of 
normal scenarios and new scenarios. (author). 


48992 (LA-10778-MS) Development of corrective measures 
technologies for the long-term stabilization of shallow land 
burial sites in semiarid environments. Nyhan, J.W.; Abeele, 
W.V.; Hakonson, T.E.; DePoorter, G.L. Los Alamos National Lab., 
NM (USA). Aug 1989. 136p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. Order Number 
DE89017904. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

The five-year old field research program involving corrective mea- 
sures technologies for semiarid shallow land burial (SLB) sites is 
described. Soil erosion and infiltration of water into a simulated 
trench cap with various surface treatments were measured and 
compared with similar data from agricultural systems across the 
United States. Results of field testing of biointrusion barriers at 
closed-out waste disposal sites at Los Alamos and in the experi- 
mental clusters are reported. The final results of an experiment 
designed to measure the extent of contaminant transport of the 
surface of an SLB facility and the influences of plants on this rela- 
tionship are presented. An experiment designed to determine the 
effects of subsidence on the performance of a cobble/gravel biobar- 
rier system is described and current field data are presented. 79 
refs., 28 figs., 6 tabs. 


48993 (LA-11591-MS) History and geophysical description 
of hazardous waste disposal Area A: Technical Area 21. Gerety, 
M.; Nyhan, J.; Oliver, R. Los Alamos National Lab., NM (USA). Oct 
1989. 90p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE90000875. Availabie from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Los Alamos National Laboratory has been disposing of a variety 
of radioactive and hazardous wastes in pits and trenches around 
Los Alamos since 1944. The Area A site history and engineering 
drawings presented in this report, along with the geophysical re- 
sults, demonstrate that much of the historical information merely 
indicates what was originally planned for the site and does not rep- 
resent the final distribution of material. This report demonstrates 
that geophysical remote sensing can determine pit and trench ge- 
ometry, accurately locate material, and determine the physical 
properties of sites and buried material. The geophysical techniques 
illustrated in this report are magnetics, electromagnetics, resistivity, 
radar, and self-potential. Each of the techniques has its own merit; 
combining the techniques is the only way to obtain an accurate 
image of the site and its properties. At Area A, geophysical mea- 
surements were definitive in locating and characterizing all known 
targets as well as discovering several undocumented ones. With 
these data, we can safely perform necessary remedial activities 
such as monitoring, drilling, and relocating material without the fear 
of breaching an unknown or misplaced storage facility. Furthermore, 
these data are obtained remotely and without disrupting the ground 
surface. 20 refs., 58 figs. 


48994 (LA-11663-MS) The occurrence and distribution of 
erionite at Yucca Mountain, Nevada. Chipera, S.J.; Bish, D.L. Los 
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Alamos National Lab., NM (USA). Sep 1989. 20p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract W-7405- 
ENG-36. Order Number DE89017905. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

We have conducted an investigation to determine the occurrence 
and distribution of erionite, a potential carcinogen, at Yucca Moun- 
tain, Nevada. Using x-ray powder diffraction techniques yielding 
detection limits to below 0.05 wt %, we positively identified erionite 
in only 3 out of 76 bulk and 12 fracture samples investigated. The 
three erionite-bearing samples (J12-620/630, UE-25aNo.1-1296.2, 
and USW G4-1314) all occur above the static water level in clay/ 
zeolite-rich horizons near the top of vitrophyres. Erionite occurs as 
trace amounts of less than 1 wt % in the whole rock, although it 
may occur locally in significant amounts as fracture fillings (e.g., 
UE-25aNo.1-1296.2 where it comprises approximately 45 wt % of 
the fracture filling material). All three occurrences appear to be 
extremely isolated cases since erionite was not detected in neigh- 
boring samples. Erionite at Yucca Mountain apparently formed only 
in localized microenvironments, possibly restricted to fractures. 
Since erionite occurs in trace amounts only in extremely isolated in- 
stances, it should pose little or no health hazard to workers in the 
potential repository at Yucca Mountain or to the public. The 
amounts of erionite liberated to the biosphere should be negligible, 
particularly when compared with the amounts of erionite occurring 
naturally at the surface in Nevada and surrounding states. 24 refs., 
7 figs., 2 tabs. 


48995 (LA-11669-MS) Quantitative x-ray diffraction analy- 
ses of samples used for sorption studies by the lsotope and 
Nuclear Chemistry Division, Los Alamos National Laboratory. 
Chipera, S.J.; Bish, D.L. Los Alamos National Lab., NM (USA). Sep 
1989. 20p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-36. Order Number DE89017906. 
Available from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

Yucca Mountain, Nevada, is currently being investigated to deter- 
mine its suitability to host our nation’s first geologic high-level 
nuclear waste repository. As part of an effort to determine how ra- 
dionuclides will interact with rocks at Yucca Mountain, the Isotope 
and Nuclear Chemistry (INC) Division of Los Alamos National Labo- 
ratory has conducted numerous batch sorption experiments using 
core samples from Yucca Mountain. In order to understand better 
the interaction between the rocks and radionuclides, we have ana- 
lyzed the samples used by INC with quantitative x-ray diffraction 
methods. Our analytical methods accurately determine the presence 
or absence of major phases, but we have not identified phases 
present below ~1 wt %. These results should aid in understanding 
and predicting the potential interactions between radionuclides and 
the rocks at Yucca Mountain, although the mineralogic complexity of 
the samples and the lack of information on trace phases suggest 
that pure mineral studies may be necessary for a more complete 
understanding. 12 refs., 1 fig., 1 tab. 


48996 (LA-SUB-89-2) Los Alamos caisson experiments: 
Preliminary analysis and suggestions for future investigations. 
Dagan, G.; Nguyen, V.V. EWA, Inc., Minneapolis, MN (USA). Oct 
1988. 23p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE89017665. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This report addresses a few problems related to the modeling ef- 
fort. First, a brief and qualitative description of recently developed 
approaches to model flow and transport in heterogeneous forma- 
tions is given. Secondly, a relatively simple model is applied in 
order to analyze the transport of the inert solute in the saturated 
flow caisson experiments. Thirdly, in view of the results, more com- 
plex models are suggested for future analysis and measurement 
strategies tailored to the model needs is formulated. Furthermore, a 
program to connect the saturated and unsaturated transport results, 
as well as extension to reactive solutes, is outlined. It is our firm be- 
lief that the caisson experiments have provided invaluable insight 
into the transport phenomenon, unparalleled in the past. The 
modeling effort should match the experimental one and help in un- 
derstanding the processes and in developing predictive tools. 20 
refs., 4 figs. 





48997 (LA-UR-89-3095) Laboratory studies of radionuclide 
migration in tuff. Rundberg, R.S.; Mitchell, A.J.; Ott, M.A.; Thomp- 
son, J.L.; Triay, 1.R. Los Alamos National Lab., NM (USA). 1989. 
16p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract W-7405-ENG-36. (CONF-890928-4: Nuclear waste 
isolation in the unsaturated zone: FOCUS '89, Las Vegas, NV 
(USA), 18-21 Sep 1989). Order Number DE90001834. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The movement of selected radionuclides has been observed in 
crushed tuff, intact tuff, and fractured tuff columns. Retardation fac- 
tors and dispersivities were determined from the elution profiles. 
Retardation factors have been compared with those predicted on 
the basis of batch sorption studies. This comparison forms a basis 
for either validating distribution coefficients or providing evidence of 
speciation, including colloid formation. Dispersivities measured as a 
function of velocity provide a means of determining the effect of 
sorption kinetics or mass transfer on radionuclide migration. Disper- 
sion is also being studied in the context of scaling symmetry to 
develop a basis for extrapolating from the laboratory scale to the 
field. 21 refs., 6 figs., 2 tabs. 


48998 (LA-UR-—89-3330) Non-destructive measurement of 
solid plutonium waste at Los Alamos National Laboratory. 
Wachter, J.R. Los Alamos National Lab., NM (USA). [1989]. 49p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-36. (CONF-8910217—1: Bilateral agreement on ra- 
dioactive waste management, Mito City (Japan), 17-20 Oct 1989). 
Order Number DE90001824. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Los Alamos National Laboratory (LANL) is a national defense fa- 
cility involved in the recovery and processing of plutonium. Wastes 
and residues are routinely generated here from many stages of plu- 
tonium metal fabrication and from pyrochemical and aqueous 
processing of plutonium scrap. Materials which require measure- 
ment include plutonium oxide from burned residues, Pu-bearing 
salts from production/reduction and metal purification processes, im- 
pure plutonium metal, metal reduction slags, ash, undissolved oxide 
heels, ceramics, and auxiliary implements such as HEPA filters, 
plastics, and cleaning rags. Nondestructive assays (NDA) of 
transuranic (TRU) waste from these materials are often troublesome 
and may pose formidable challenges to the measurement specialist. 
This document discusses these waste measurement issues at 
LANL. 25 figs., 2 tabs. 


48999 (NEI-SE-41) SKN plan 88 and proposal for fee for the 
year 1989, National Board for Spent Nuclear Fuei, Stockholm (Swe- 
den). Oct 1988. 47p. (In Swedish). Order Number DE90602885. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The National Board for Spent Nuclear Fuel - SKN - has drawn up 
a plan for financing future costs for spent nuclear fuel. The plan 
also involves a proposal for fee 1989. Table of contents: 1. Intro- 
duction. 2. SKNs research. 2.1 Review of SKBs (Swedish Fuel and 
Waste Management Co) research and development activities. 2.2 
Follow-up of international research and development activities. 2.3 
Analyses of alternative methods of storage. 2.4 Research with sci- 
entific aim and direction. 2.4.1 Geo-scientific investigations. 2.4.2 
Systems analysis. 2.5 Research with sociological aim and direction. 
2.6 Costs. 3. Proposal for fee for the year 1989. 3.1 Background. 
3.2 SKBs estimates. 3.2.1 SKBs plan 88. 3.2.2 Allocation of costs. 
3.2.3 supplementary estimates. 3.3 Yield of funds. 3.4 SKNs judg- 
ments and proposals. 3.4.1 Bases for SKNs estimates. 3.4.2 Costs 
and remaining requirements for means. 3.4.3 Future electricity 
supply and operation time. 3.4.4 Real interest from funds. 3.4.5 Pro- 
posal for fees for 1989. 3.5 Petition. Appendices: List of published 
NAK/SKN reports. (O.S.). 


49000 (NUREG—1347) NRC staff site characterization analy- 
sis of the Department of Energy’s Site Characterizaticn Plan, 
Yucca Mountain Site, Nevada. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of High-Level Waste Management. Aug 
1989. 217p. Sponsored by Nuclear Regulatory Commission. Avail- 
able from NTIS, PC A11/MF A01 - GPO - OSTI. 

This Site Characterization Analysis (SCA) documents the NRC 
staff's concerns resulting from its review of the US Department of 
Energy's (DOE’s) Site Characterization Plan (SCP) for the Yucca 
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Mountain site in southern Nevada, which is the candidate site se- 
lected for characterization as the nation’s first geologic repository for 
high-level radioactive waste. DOE’s SCP explains how DOE plans 
to obtain the information necessary to determine the suitability of 
the Yucca Mountain site for a repository. NRC's specific objections 
related to the SCP, and major comments and recommendations on 
the various parts of DOE’s program, are presented in SCA Section 
2, Director’s Comments and Recommendations. Section 3 contains 
summaries of the NRC staff's concerns for each specific program, 
and Section 4 contains NRC staff point papers which set forth in 
greater detail particular staff concerns regarding DOE’s program. 
Appendix A presents NRC staff evaluations of those NRC staff Con- 
sultation Draft SCP concerns that NRC considers resolved on the 
basis of the SCP. This SCA fulfills NRC’s responsibilities with re- 
spect to DOE’s SCP as specified by the Nuclear Waste Policy Act 
(NWPA) and 10 CFR 60.18. 192 refs., 2 tabs. 


49001 (NUREG—1373) Technical position on postclosure 
seals, barriers, and drainage system in an unsaturated medium. 
Gupta, D.C.; Buckley, J.T. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of High-Level Waste Management. Aug 
1989. 29p. Sponsored by Nuclear Regulatory Commission. Avail- 
able from NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

The purpose of this technical position is to provide guidance with 
respect to the current Department of Energy sealing and drainage 
concepts for a geologic repository in an unsaturated medium. Sec- 
tion 2.0 of the technical position provides a listing of the 10 CFR 60 
regulations which are applicable to the design, testing, selection of 
materials and placement of the postclosure seals, barriers and 
drainage system. Staff position statements and the corresponding 
discussions are presented in Sections 3.0 and 4.0, respectively. 
Technical positions are organized according to the following topics: 
(1) design consideration, (2) site characterization considerations, (3) 
performance confirmation considerations, and (4) performance anal- 
ysis considerations. 6 refs. 


49002 (NUREG/CP-0098-Vol.1, pp. 304-324) Scanning elec- 
tron microscopy of ULPA and HEPA filtering papers. Breschi, R. 
(Pisa Univ. (Italy)); Cuccuru, A. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 
1989. (CONF-880815—Vol.1: 20. DOE/NRC nuclear air cleaning 
conference, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of 
the 20th DOE/NRC nuclear air cleaning conference. Sessions 1-5. 
Order Number DE89014647. Available from NTIS, PC A99/MF A01 
=f. 

The behavior of newly developed ULPA and HEPA filtering papers 
has been examined in an abnormal condition due to overheating up 
to 400°C. A noteworth failure in mechanical resistance has been 
observed, whereas efficiency was scarcely affected. Scanning elec- 
tron microscopy showed that observed anticipated failures were 
accompanied with ruptures of the glass microfibers of the papers. 


49003 (NUREG/CP-0098-Vol.1, pp. 325-333) Performance 
limitations of HEPA filters at high temperatures. Stewart, B.L. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. 
DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 22- 
25 Aug 1988). In Proceedings of the 20th DOE/NRC nuclear air 
cleaning conference. Sessions 1-5. Order Number DE89014647. 
Available from NTIS, PC A99/MF A01 - I. 

Over the last few years a number of studies have investigated the 
performance of High Efficiency Particulate Air (HEPA) filters under 
simulated accident conditions modelling a fire or high temperature 
airflow. Earlier studies have concentrated on evaluating the insert 
performance when subjected to hot airflows at 500°C through the 
clean filter. This temperature was selected on the basis of a static 
oven test for flammability required by the purchasing specification. 
At these temperatures, the work showed that the filters could fail 
catastrophically. Calculations have shown that the temperature seen 
by main filter banks, distant from the source of a fire, would be of 
the order of 250°C. The work has now extended to an investigation 
of the performance of loaded, as opposed to clean filters at temper- 
atures up to 275°C thereby attempting to produce a more 
representative model of the real fire/accident condition. The work 
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reported here has considered three filter designs and records their 
performance at temperatures of up to 275°C for periods of up to 24 
hours. The filters all have an initial pressure differential of 750 Pa 
produced by loading with a test dust. 


49004 (NUREG/CP-0098-Vol.1, pp. 334-348) Efficiency of 
HEPA filters at elevated temperatures: investigations with the 
TiO, test method. Ensinger, U. (Technischer Ueberwachungsverein 
Bayern e.V., Munich (Germany, F.R.)); Ruedinger, V.; Wilhelm, J.G. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. 
DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 22- 
25 Aug 1988). In Proceedings of the 20th DOE/NRC nuclear air 
cleaning conference. Sessions 1-5. Order Number DE89014647. 
Available from NTIS, PC A99/MF A01 - I. 

Knowledge of the variations in HEPA filter efficiency at elevated 
temperatures is an important prerequisite for estimating the release 
of particulate radioactivity in the case of an accident in a nuclear 
power plant. The experimental data available up to now cannot be 
considered sufficient for reliable estimates. Efficiency measurements 
were carried out with the TiO2-test method, specially suited for use 
under extreme conditions. Standard size deep-pleat HEPA filters 
from four different manufacturers were tested at temperatures up to 
250°C under static and at rated airflow of 1700 m°/h. The experi- 
mental results in partial contradiction to filtration theory showed both 
increases and decreases in efficiency with rising temperature. This 
may be explained by structural changes observed in the filter 
medium of the filter units tested. All units tested under airflow 
showed a loosening of the filter pack. In some cases kinks in the fil- 
ter pleats near the bottom close to the frame were observed. Local 
damages resulting from such structural changes may have caused 
reductions in filtration efficiency, apparently supported by partial de- 
composition of the organic binder. This was confirmed by additional 
efficiency measurements carried out at room temperature on filter 
units after repeated exposure to 250°C in an oven. The findings 
show that the efficiency of filter units at elevated temperatures is 
governed not only by the effects of temperature on the filtration 
mechanisms but can also be influenced by filter mechanical alter- 
ations resulting from thermal stress. 


49005 (NUREG/CP-0098-Vol.2, pp. 905-916) Application of 
circular filter inserts. Stewart, B.L. (United Kingdom Atomic 
Energy Authority, Oxfordshire); Pratt, R.P. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. May 1989. (CONF-880815—Vol.2: 20. DOE/NRC nuclear air 
cleaning conference, Boston, MA (USA), 22-25 Aug 1988). In Pro- 
ceedings of the 20th DOE/NRC nuclear air cleaning conference. 
Sessions 6-15. Order Number DE89014648. Available from NTIS, 
PC A99/MF A014 - I. 

High efficiency particulate air (HEPA) filters are used in the venti- 
lation of nuclear plant as passive clean-up devices. Traditionally, the 
work-horse of the industry has been the rectangular HEPA filter. An 
assessment of the problems associated with remote handling, 
changing, and disposal of these rectangular filters suggested that 
significant advantages to filtration systems could be obtained by the 
adoption of HEPA filters with circular geometry for both new and 
existing ventilation plants. This paper covers the development of cir- 
cular geometry filters and highlights the advantages of this design 
over their rectangular counterparts. The work has resulted in a 
range of commercially available filters for flows from 45 m°/h up to 
3400 m*/h. This paper also covers the development of a range of 
sizes and types of housings that employ simple change techniques 
which take advantage of the circular geometry. The systems consid- 
ered here have been designed in response to the requirements for 
shielded (remote filter change) and for unshielded facilities (poten- 
tially for bag changing of filters). Additionally the designs have 
allowed for the possibility of retrofitting circular geometry HEPA fil- 
ters in place of the rectangular geometry filter. 


49006 (NUREG/CP-0098-Vol.2, pp. 1094-1098) In-place test- 
ing of close-coupled redundant series filters. Edwards, J.R. 
(Charcoal Service Corporation, Bath, NC (USA)). Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
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Air Cleaning Lab. May 1989. (CONF-880815—Vol.2: 20. DOE/NRC 
nuclear air cleaning conference, Boston, MA (USA), 22-25 Aug 
1988). In Proceedings of the 20th DOE/NRC nuclear air cleaning 
conference. Sessions 6-15. Order Number DE89014648. Available 
from NTIS, PC A99/MF A01 - I. 

In-place testing of close-coupled redundant series filters, such as 
the HEPA filter arrangement must include, in addition to others, the 
following tests: aerosol injection for the first filter; aerosol injection 
for the second filter; air/aerosol uniformity for the first filter; air/ 
aerosol uniformity for the second filter; penetration of the first filter; 
and penetration of the second filter. 


49007 (NUREG/CP—0098-Vol.2, pp. 1234-1239) Changes to 
ANSI/ASME N510-1980. Bishara, A.T. (PTS Technical Services, 
Inc., Hurst, TX (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. 
(CONF-880815—Vol.2: 20. DOE/NRC nuclear air cleaning confer- 
ence, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 
20th DOE/NRC nuclear air cleaning conference. Sessions 6-15. Or- 
der Number DE89014648. Available from NTIS, PC A99/MF A01 - I. 

ANSI/ASME N509") and 510(@) are undergoing revision based on 
the results of a required five (5) year review cycle, comments re- 
ceived from users of the standards at workshops and through 
inquiries. This paper discussed the highlights of the significant revi- 
sions to ANSI/ASME N510 and reasons for the changes. 


49008 (NUREG/CR-4708-Vol.3) Progress in evaluation of 
radionuclide geochemical information developed by DOE high- 
level nuclear waste repository site projects: Report for October 
1987—June 1989. Meyer, R.E.; Arnold, W.D.; O’Kelley, G.D.; Case, 
F.I.; Land, J.F. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Waste Management; Oak Ridge National Lab., TN 
(USA). Aug 1989. 538p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC05-840R21400. (ORNL/TM-10147/V3). 
Available from NTIS, PC A04/MF A01 - GPO; OSTI; INIS. 

Information that is being developed by projects within the Depart- 
ment of Energy (DOE) pertinent to the potential geochemical 
behavior of radionuclides at candidate sites for a high-level radioac- 
tive waste repository is being evaluated by Oak Ridge National 
Laboratory (ORNL) for the Nuclear Regulatory Commission (NRC). 
During this report period, all experiments were conducted with tuff 
from the proposed high-level nuclear waste site at Yucca Mountain, 
Nevada. The principal emphasis in this report period was on column 
studies of migration of uranium and technetium in water from well J- 
13 at the Yucca Mountain site. Columns 1 cm in diameter and 
about 5 cm long were constructed and carefully packed with ground 
tuff. The characteristics of the columns were tested by determina- 
tion of elution curves of tritium and TcO,~—. Elution peaks obtained 
in past studies with uranium were asymmetrical and the shapes 
were often complex, observations that suggested irreversibilities in 
the sorption reaction. To try to understand these observations, the 
effects of flow rate and temperature on uranium migration were 
studied in detail. Sorption ratios calculated from the elution peaks 
became larger as the flow rate decreased and as the temperature 
increased. These observations support the conclusion that the sorp- 
tion of uranium is kinetically hindered. To confirm this, batch 
sorption ratio experiments were completed for uranium as a function 
of time for a variety of conditions. 


49009 (NUREG/CR-5390) Rock mass modification around a 
nuclear waste repository in welded tuff. Mack, M.G.; Brand- 
shaug, 7.; Brady, B.H. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of High-Level Waste Management; 
Itasca Consulting Group, Inc., Minneapolis, MN (USA). Aug 1989. 
90p. Sponsored by Nuclear Regulatory Commission. Available from 
NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

This report presents the results of numerical analyses to estimate 
the extent of rock mass modification resulting from the presence of 
a High Level Waste (HLW) repository. Changes in rock mass con- 
sidered are stresses and joint deformations resulting from disposal 
room excavation and thermal efffects induced by the heat generated 
by nuclear waste. rock properties and site conditions are taken from 
the Site Characterization Plan Conceptual Design Report for the po- 
tential repository site at Yucca Mountain, Nevada. Analyses were 
conducted using boundary element and distinct element methods. 





Room-scale models and repository-scale models were investigated 
for up to 500 years after waste emplacement. Results of room-scale 
analyses based on the thermoelastic boundary element model indi- 
cate that a zone of modified rock develops around the disposal 
rooms for both vertical and horizontal waste emplacement. This 
zone is estimated to extend a distance of roughly two room diame- 
ters from the room surface. Results from the repository-scale 
model, which are based on the thermoelastic boundary element 
model and the distinct element model, indicate a zone with modified 
rock mass properties starting approximately 100 m above and be- 
low the repository, with a thickness of approximately 200 m above 
and 150 m below the repository. Slip-prone subhorizontal features 
are shown to have a substantial effect on rock mass response. The 
estimates of rock mass modification reflect uncertainties and simpli- 
fying assumptions in the models. 32 refs., 57 figs., 1 tab. 


49010 (NUREG/CR-5427) Analysis of emplacement bore- 
hole rock and liner behavior for a repository at Yucca 
Mountain. Lorig, L.J.; Dasgupta, B. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of High-Level Waste 
Management; Itasca Consulting Group, Inc., Minneapolis, MN 
(USA). Sep 1989. 137p. Sponsored by Nuclear Regulatory Commis- 
sion. Available from NTIS, PC A07/MF A01 - GPO; OSTI; INIS. 

This report presents the results of studies aimed at assessing the 
quasi-static behavior of both the rock surrounding an emplacement 
borehole and the lining within an emplacement borehole for a nu- 
clear waste repository in tuff. Two-dimensional thermomechanical 
analyses of conditions similar to those representative of the horizon- 
tal emplacement option were performed using a distinct element 
code. Three different behavior models (equivalent continuum, 
wedge, and parallel joint) were used to investigate the state of de- 
formation at 0 and 100 years following waste emplacement. Three 
different rock strength assumptions were studied corresponding to 
“design,” “recommended” and “limit” values given in the Nevada 
Nuclear Waste Storage Investigation (NNWSI) Project Site Charac- 
terization Plan Conceptual Design Report (MacDougall et al., 1987). 
The ground reaction curve concept is introduced to study the poten- 
tial liner loading resulting from thermally induced borehole closure. 
The report concludes that for the conditions and parameters as- 
sumed, liners may not be significantly loaded by borehole closure, 
because predicted closures will likely be less than tolerances re- 
quired to install the lining. The report also concludes that gravity 
loading of linings by blocks which fall from the surrounding rock 
should not over-stress the lining. 25 refs., 51 figs., 14 tabs. 


49011 (NUREG/CR-5428) Variation of heat loading for a 
repository at Yucca Mountain. Brandshaug, T. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of -High-Level Waste 
Management; Itasca Consulting Group, Inc., Minneapolis, MN 
(USA). Sep 1989. 57p. Sponsored by Nuclear Regulatory Commis- 
sion. Available from NTIS, PC A04/MF A01 - GPO; OSTI; INIS. 
This report presents the results of numerical analyses to deter- 
mine the range in container pitch (i.e., the spacing between 
vertically emplaced containers), disposal room extraction ratio, and 
waste stand-off distance that will satisfy design criteria expressed 
for a repository at Yucca Mountain. Effects are investigated for a 
range in thermal properties of the rock represented by the “satu- 
rated” and “dry” conditions expressed in Chapter 2 of the SCPCDR. 
A number of heat transfer analyses were performed for a time pe- 
riod of 50 years after initial waste emplacement. Within this period, 
temperatures have peaked in the vicinity of the waste containers. 
The analyses included three-dimensional heat transfer models that 
account for the explicit interaction of single waste containers em- 
placed in a repository panel. Vertical and horizontal waste 
emplacement concepts of commingled SF and DHLW were investi- 
gated. The analyses indicate that the configuration of container 
boreholes and extraction ratio, as well as the stand-off distance to 
waste proposed in the SCPCDR, Chapter 4, could result in the 
development of temperatures that exceed design goals currently ex- 
pressed in the SCP and the SCPCDR. 8 refs., 25 figs., 3 tabs. 


49012 (NUREG/CR-5431) A review of geoscience charac- 
teristics and disposal experience at the commercial low-level 
radioactive waste disposal facility near West Valley, New York. 
Smoot, J.L. Nuclear Regulatory Commission, Washington, DC 
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(USA). Div. of Low-Level Waste Management and Decommission- 
ing; Pacific Northwest Lab., Richland, WA (USA). Aug 1989. 75p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC06-76RL01830. (PNL-6970). Available from NTIS, PC A04/MF 
A01 - GPO; OSTI; INIS. 

The West Valley Commercial Low-Level Radioactive Waste dis- 
posal site is located about 48 km south of Buffalo, New York. 
Operation of the site began in 1961 by Nuclear Fuels Service and 
was terminated in 1975. The disposal trenches at the site are exca- 
vated about 5 m into glacial till that has a thickness of about 28 m. 
About 65,000 m® of the waste containing approximately 710,000 Ci 
were disposed at the site during the operational period. Ground- 
water movement through the till is predominantly downward as 
indicated by measurements and numerical simulation of hydraulic 
head. Radionuclides do not appear to have migrated more than 3 m 
either laterally or vertically from the waste disposal trenches. 
Numerical simulations of 9H, °°Sr, and '*C migration are able to re- 
produce the observed concentration in the till beneath selected 
trenches. Uncertainty remains with respect to the continuity and het- 
erogeneity of the hydrostratigraphic units and the spatial distribution 
of hydraulic conductivity and effective porosity. More work is needed 
to better define the waste inventory and any long-term changes that 
might be expected. Erosion poses a potential threat to the long-term 
integrity of the disposal area. 56 refs., 19 figs., 9 tabs. 


49013 (NVO-325) Nevada test site defense waste accep- 
tance criteria, certification, and transfer requirements. USDOE 
Nevada Operations Office, Las Vegas, NV (USA); Reynolds Electri- 
cal and Engineering Co., Inc., Las Vegas, NV (USA). Defense 
Waste Management Dept. Oct 1988. 44p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC08-89NV10630. Order Num- 
ber DE90000199. Available from NTIS, PC AO3/MF A01; OSTI; 
INIS; GPO Dep. 

The Nevada Test Site (NTS) Defense Waste Acceptance Criteria, 
Certification and Transfer Requirements establishes procedures and 
criteria for safe transfer, disposal, and storage of defense 
transuranic, low-level, and mixed waste at the NTS. Included are an 
overview of the NTS defense waste management program; the NTS 
waste acceptance criteria for transuranic, low-level, and mixed 
wastes; waste certification requirements and guidance; application 
to submit waste; and requirements for waste transfer and receipt. 5 
figs., 16 tabs. 


49014 (ORNL/TM-—10353) Design and operation of an lon- 
Exchange Pilot Facility for cesium and strontium sorption. 
Fowler, V.L.; Villiers-Fisher, J.F.; Hewitt, J.D. Oak Ridge National 
Lab., TN (USA). Oct 1989. 31p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE90000192. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

An lon-Exchange Pilot Facility (IXPF) has been constructed to 
test fixed-bed ion-exchange for liquid waste streams generated at 
the Oak Ridge National Laboratory (ORNL). The test unit was de- 
signed based on the ion-exchange operation presently used at the 
Process Waste Treatment Plant (PWTP) but has the flexibility to 
vary operating parameters and analyze their effects. In this study, 
the IXPF was used to model the PWTP in order to identify ways in 
which the operating efficiency could be increased. The results indi- 
cate that significant improvements in the PWTP cannot be achieved 
by simply changing the operating procedures; flowsheet modifica- 
tions and equipment upgrades will be necessary. The IXPF will be 
used to test potential flowsheets for the PWTP upgrade. The facility 
will also be a valuable tool for testing ion-exchange (IX) methods on 
other liquid wastes throughout ORNL. 4 refs., 12 figs., 5 tabs. 


49015 (PNL-6894) Procedures for ground-water investiga- 
tions. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 
294p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-76RL01830. Order Number DE90000639. Available from 
NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 

This manual was developed by the Pacific Northwest Laboratory 
(PNL) to document the procedures used to carry out and control the 
technical aspects of ground-water investigations at the PNL. 
Ground-water investigations are carried out to fulfill the require- 
ments for the US Department of Energy (DOE) to meet the 
requirements of DOE Orders. Investigations are also performed for 


ERA Vol. 14, No. 23 41 





05 NUCLEAR FUELS 
0520 Waste Management 


various clients to meet the requirements of the Resource Conserva- 
tion and Recovery Act of 1876 (RCRA) and the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 
(CERCLA). National standards including procedures published by 
the American Society for Testing and Materials (ASTM) and the US 
Geological Survey were utilized in developing the procedures con- 
tained in this manual. 


49016 (PNL-6960) Leach and EP [extraction procedure] 
toxicity tests on grouted waste from Tank 106-AN. Serne, R.J.; 
Martin, W.J.; Lokken, R.O.; LeGore, V.L.; Lindenmeier, C.W.; Mar- 
tin, P.F.C. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 
78p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
76RL01830. Order Number DE90000913. Available from NTIS, PC 
AO5/MF A01; OSTI; INIS; GPO Dep. 

Pacific Northwest Laboratory is conducting laboratory experiments 
to produce leach rate data for various waste species that will be 
contained in grout at Hanford. In the work reported here, grout 
made from Tank 106-AN liquid waste was used to produce empiri- 
cal leach rate data for several radionuclides (°°Co, Sr, { 99} Te, { 
129} |, { 137} Cs, and *47Am), stable major components (NO3~, 
NO.-, F, Cl, and Na), and trace metals (Cr, Mo, and Ni). Two 
types of tests were used to produce leach rate data: an intermittent 
replacement leach test (ANS 16.1 leach test) and a static leach 
test. Measured effective diffusivities of key species are as follows: 4 
to 6 x 10-® cm/sec for Te, 3 to 7 x 10—® cm/sec for 191, 4 to 
6 x 10-° cm?/sec for nitrate, and 6 to 7 x 10-° cm/sec for nitrite. 
The leach indices of all species studied are above (more favorable 
than) the waste form criteria. The leach indices for 9°Tc and 1°91 are 
7.4+ 1.2 and 7.6 + 0.4, respectively, and are being further investi- 
gated in continuing studies of double-shell slurry feed grouts. An 
Extraction Procedure (EP) toxicity test was also conducted and the 
grouted water is considered nontoxic per this test protocol. 19 refs., 
9 figs., 8 tabs. 


49017 (PNL-6981) Survey of waste package designs for 
disposal of high-level waste/spent fuel in selected foreign 
countries. Schneider, K.J.; Lakey, L.T.; Silviera, D.J. Pacific North- 
west Lab., Richland, WA (USA). Sep 1989. 110p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
76RL01830. Order Number DE90000857. Available from NTIS, PC 
AO6/MF A01; OSTI; INIS; GPO Dep. 

This report presents the results of a survey of the waste package 
Strategies for seven western countries with active nuclear power 
programs that are pursuing disposal of spent nuclear fuel or high- 
level wastes in deep geologic rock formations. Information, current 
as of January 1989, is given on the leading waste package con- 
cepts for Belgium, Canada, France, Federal Republic of Germany, 
Sweden, Switzerland, and the United Kingdom. All but two of the 
countries surveyed (France and the UK) have developed design 
concepts for their repositories, but none of the countries has devel- 
oped its final waste repository or package concept. Waste package 
concepts are under study in all the countries surveyed, except the 
UK. Most of the countries have not yet developed a reference con- 
cept and are considering several concepts. Most of the information 
presented in this report is for the current reference or leading con- 
cepts. All canisters for the wastes are cylindrical, and are made of 
metal (stainless steel, mild steel, titanium, or copper). The canister 
concepts have relatively thin walls, except those for spent fuel in 
Sweden and Germany. Diagrams are presented for the reference or 
leading concepts for canisters for the countries surveyed. The ex- 
pected lifetimes of the conceptual canisters in their respective 
disposal environment are typically 500 to 1,000 years, with Swe- 
den's copper canister expected to last as long as one million years. 
Overpack containers that would contain the canisters are being con- 
sidered in some of the countries. All of the countries surveyed, 
except one (Germany) are currently planning to utilize a buffer ma- 
terial (typically bentonite) surrounding the disposal package in the 
repository. Most of the countries surveyed plan to limit the maximum 
temperature in the buffer material to about 100°C. 52 refs., 9 figs. 


49018 (PNL-6997) Application of engineered sorbent barri- 
ers: Summary of laboratory data for FY 1988. Freeman, H.D.; 
Jones, E.O. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 
2ip. Sponsored by U.S. DOE Defense Programs. DOE Contract 
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AC06-76RL01830. Order Number DE90000912. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Laboratory studies were conducted in FY 1988 Pacific Northwest 
Laboratory to determine the effect of contact time, pH, solution to 
solid ratio, and particle size on the performance of a number of ma- 
terials in adsorbing radioactive cobalt, strontium, and cesium. The 
laboratory studies were conducted to provide background informa- 
tion useful in designing an engineered sorbent barrier, which 
restricts the migration of radionuclides from low-level waste sites. 
Understanding how the variables affect the adsorption of ions on the 
sorbent materials is the key to estimating the performance of sor- 
bent barriers under a variety of conditions. The scope of the studies 
was limited to three radionuclides and four sorbent materials, but 
the general approach can be used to evaluate other radionuclides 
and conditions. The sorbent materials evaluated in this study in- 
cluded clinoptilolite, activated carbon, bentonite clay, and Savannah 
River soil. The clinoptilolite and activated carbon were identified in 
previous studies as the most cost-effective materials for sorption of 
the three radionuclides under consideration. The bentonite clay was 
evaluated as a component of the barrier that could be used to mod- 
ify the permeability of the barrier system. The Savannah River soil 
was used to represent soil from a humid site. 3 refs., 14 figs., 1 tab. 


49019 (POEF-T-3483) Supplemental purge cascade test 
evaluation and results. Konanz, R.R. Martin Marietta Energy Sys- 
tems, Inc., Piketon, OH (USA). 26 Jun 1989. 18p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO5-760R00001. Order 
Number DE89016525. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Cell X-29-6-10 was tested as a supplemental purge cell to deter- 
mine the feasibility of using isotopic cells to strip UF,g from surge 
drum gases to expedite disposal of these gases. The results of this 
test showed that two to ten isotopic cells would be required to strip 
UF, from surge drum gases. A supplemental purge using X-25 size 
cells that would operate continuously in association with the top 
purge might be practical but more studies are required to determine 
it’s feasibility. Economic considerations and operational problems 
associated with start-up and shut down of the larger isotopic cells 
required to perform this separation make it impractical to operate a 
supplemental purge cascade in the 33, 31, 29 or 27 equipment. 9 
figs., 2 tabs. 


49020 (SAND-87-0388) Uranium-isotope systematics in 
groundwaters of the Rustler Formation, northern Delaware 
Basin, southeastern New Mexico: 1, Principles and preliminary 
results. Lambert, S.J.; Carter, J.A. Sandia National Labs., Albu- 
querque, NM (USA). Dec 1987. 62p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO4-76DP00789. Order Num- 
ber DE90000928. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

Values for uranium concentration ([U]) and 254U/258U activity ratio 
(AR) have been determined for groundwaters and host rocks from 
the Rustler Formation near the Waste Isolation Pilot Plant (WIPP) 
site. [U] varies from about 0.02 to 40 x 10-® q/g, increasing west- 
ward across the WIPP site to Nash Draw, a dissolution valley 
underlain by outcrops of Rustler Formation evaporites. Large devia- 
tions from secular equilibrium (AR ~ 1) in the groundwaters 
increase eastward from about 2 to 3 in Nash Draw to almost 12 in 
the eastern part of the WIPP site. [U] and AR variations cannot be 
completely explained by simple mixing due to congruent dissolution 
of uranium from rock (without isotopic fractionation). AR values typi- 
cally increase along the flow path in a reducing environment, and 
the observed eastward increase in AR suggests a relict flow system 
whose dominant flow direction (eastward) was at high angles to that 
now observed. A westward decrease in AR coupled with a steady 
increase in [U] indicates not only that there was a change in flow di- 
rection since recharge, but that Rustler groundwater is now draining 
from areas of high potentiometric level low permeability near the 
WIPP site, without appreciable recharge. The maximum time re- 
quired for this westward drainage is about 200,000 a. The minimum 
time required to achieve the highest observed ARs during the ear- 
lier episode of eastward flow from recharge in the west is 10,000 to 
30,000 a. Radiocarbon and stable-isotope studies of the Rustler 
Formation near the WIPP indicate that the modern Rustler flow sys- 
tem is not at steady state, recharge being dominated by wetter 





climatic conditions in the Pleistocene. Uranium-isotope studies are 
consistent with these results, and further suggest that present flow 
directions are qualitatively different from those existing at the time 
of recharge. 36 refs., 17 figs., 3 tabs. 


49021 (SAND—89-0495C) The use of expert judgments in 
performance assessment of HLW [high-level radioactive waste] 
repositories. Bonano, E.J.; Hora, S.C.; Keeney, R.L.; von Winter- 
feldt, D. Sandia National Labs., Albuquerque, NM (USA). [1989]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-891008—1: International symposium on safety 
assessment of radioactive waste repositories, Paris (France), 9-12 
Oct 1989). Order Number DE90000776. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This paper summarizes the formal use of expert judgments in the 
performance assessment of high-level radioactive waste (HLW) 
repositories. We commence with examples of the previous use of 
expert judgments in HLW disposal. These examples indicate that 
experts expressed judgments in a wide range of issues: value judg- 
ments, factual judgments, identification, screening, and probability 
estimates. We present the generic process for the formal elicitation 
of expert judgments, including available elicitation techniques that 
can be applied in HLW disposal. We conclude with a brief discus- 
sion of the possible formal use of expert judgments in five areas of 
HLW disposal: (1) scenario development and screening, (2) model 
development, (3) parameter estimation, (4) information gathering, 
and (5) strategic repository decisions. 5 refs. 


49022 (SAND-—89-1196) The effect of strain rate on the com- 
pressive strength of dry and saturated tuff. Olsson, W.A. Sandia 
National Labs., Albuquerque, NM (USA). Sep 1989. 14p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90000854. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The uniaxial compressive strength of air-dry and water-saturated 
ashfall tuff from the Nevada Test Site was measured as a function 
of strain rate from 10-® to 10° s—'. Two different testing devices 
were used to achieve this wide range in rate, an electro-hydraulic, 
servo-controlled load frame, and a Kolsky bar. Critical strain rates of 
82 s—' and 22-' were found for dry and saturated tuffs, respec- 
tively. Below the critical rate the strength is a weak function of strain 
rate and above the critical rate strength varies as the cube root of 
strain rate. The strengths of the dry and saturated tuff are the same 
above the critical rate. At slower rates, the saturated tuff is weaker 
at all rates and shows a slightly stronger strain-rate sensitivity. 26 
refs., 5 figs. 


49023 (SKB-TR-88-26) Geological evidence of smectite 
longevity. The Sardinian and Gotland cases. Pusch, R.; Karn- 
land, O. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Dec 1988. 67p. Order Number DE90602886. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Search is going on for geological evidence of natural smectite 
clay materials that have been exposed to conditions that are similar 
to those radioactive in repositories. Cases in which heating to 90 
degree C or more for long periods has taken place, are of particular 
interest. The report describes two bentonite layers, one of Miocenic 
age located at central Sardinia (Busachi), and the other of Ordovi- 
cian age, forming a basal stratum of southern Gotland, (Hamra), 
Sweden. They both serve as excellent examples of the survival po- 
tential of montmorillonite-rich clays. The more than 10 m thick 
Sardinian bentonite bed was very significantly heated when the 
magma moved in and covered it. The upper meter was heated to 
more than 200 degree C for several days, while at more than 4 m 
depth, the temperature did note exceed 80 degree C. The test show 
that the smectite content was not reduced to less than 60 percent in 
any part of the layer sequence, while slight cementation was 
caused by precipitation of heat-released silica in the uppermost 
layer. The 0.3 m thick bed on Gotland is presently located at 515 m 
depth. Various investigations indicate that it has been exposed to 
an effective pressure of 300 MPa and a temperature of 110 degree 
C for several million years due to burial under almost 3 km of Devo- 
nian sediments. The content of smectite is around 25 percent of the 
bulk material, and 30-40 percent of the clay fraction. Illite appears 
to have been neoformed in small voids of the smectite matrix and 
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the identified apparent /S material is suggested to consist of mixed- 
layer minerals with hydrous mica and Ca or Na locked in instead of 
K, which would be the conventional interpretation. The earlier devel- 
oped alteration model appears to be valid and it is extended in the 
present report on the basis of the findings. (28 illustrations, 9 ta- 
bles). 


49024 (SKB-TR-88-28) Radionuclide transport in a single 
fissure. A laboratory flow system for transport under reducing 
conditions. Eriksen, T.E. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Dec 1988. 27p. Order Number 
DE90602887. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The study of radionuclide migration through rock is currently of 
great interest due to its relevance to the possible escape paths into 
the biosphere of radionuclides released from high level radioactive 
wastes burried in deep geological repositories. While water will 
provide the vehicle for transportation, interaction with geological ma- 
terial may greatly influence the radionuclide movement relative that 
of water. A flow system for laboratory studies of radionuclide trans- 
port in natural fissures in granitic rock under reducing conditions is 
described. The system based on the use of synthetic ground water 
equilibrated with granitic rock in a well sealed system, allow experi- 
ments to be carried out at -240 mV reduction potential. In flow 
experiments with technetium the retardation was found to be depen- 
dent on the method used for reducing TcO,~. The preparation of 
the tracer solutions is crucial, as some of the redox-reactions may 
be very slow. The dynamics of the Tce(VIl) reduction and also 
speciation need to be carried out in separate experiments. (4 illus- 
trations, 5 tables). 


49025 (SKB-TR-88-29) Modelling of buffer material behav- 
jour. Some examples of material models and performance 
calculations. Boergesson, L. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Dec 1988. 55p. Order 
Number DE90602888. Available from NTIS (US Sales Only), PC 
A04/MF A011 - OSTI; INIS. 

Some material models of smectite rich buffer material suited for 
nuclear waste isolation are accounted for in the report. The applica- 
tion of these models in finite element calculations of some 
scenarios and performance are also shown. The rock shear 
scenario has been closely studied with comparisons between calcu- 
lated and measured results. Sensitivity analyses of the effect of 
changing the density of the clay and the rate of shear have been 
performed as well as one calculation using a hollow steel cylinder. 
Material models and finite element calculations of canister settle- 
ment, thermomechanical effects and swelling are also accounted 
for. The report shows the present state of the work to establish ma- 
terial models and calculation tools which can be used at the final 
design of the repository. (31 illustrations). 


49026 (UCRL-99552) Reactive geochemical transport prob- 
lems in nuclear waste analyses. Tompson, A.F.B.; Knapp, R.B. 
Lawrence Livermore National Lab., CA (USA). Feb 1989. 20p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-891006-2: Joint international waste man- 
agement conference, Kyoto (Japan), 23-28 Oct 1989). Order 
Number DE89008894. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper reviews the generic nature of geochemical transport 
problems that may be associated with the design or characterization 
of a nuclear waste repository. A summary of the relevant physical 
and chemical transport phenomena will be provided as a basis for 
developing suitable numerical models of these processes. Particular 
emphasis will be devoted to numerical and computational aspects 
of simulating the movement of several reactive chemical compo- 
nents within a porous medium. In addition, avenues for future 
theoretical and applied research will be discussed in light of the var- 
ious uncertainties that exist in solving these problems. 57 refs. 


49027 (UCRL-99552-Rev.1) Reactive geochemical transport 
problems in nuclear waste analyses: Revision 1. Thompson, 
A.F.B.; Knapp, R.B. Lawrence Livermore National Lab., CA (USA). 
May 1989. 21p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-891006—7-Rev.1: Joint interna- 
tional waste management conference, Kyoto (Japan), 23-28 Oct 
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1989). Order Number DE89013261. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

This paper reviews the generic formulation of reactive geochemi- 
cal transport problems that may be associated with the design or 
characterization of a nuclear waste repository. A summary of the 
relevant physical and chemical transport phenomena will be pro- 
vided as a basis for developing suitable numerical models of these 
processes. Particular emphasis will be devoted to numerical and 
computational aspects of simulating the movement of several reac- 
tive chemical components within a porous medium using particle 
method. In addition, avenues for future theoretical and applied re- 
search will be discussed in light of the various uncertainties that 
presently exist in solving these problems. 14 refs. 


49028 (USGS-OFR-89-92) Fractures in outcrops in the 
vicinity of drill hole USW G-4, Yucca Mountain, Nevada: Data 
analysis and compilation. Barton, C.C.; Page, W.R.; Morgan, T.L. 
Geological Survey, Denver, CO (USA). 1989. 133p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract Al08- 
78ET44802. Order Number DE89017523. Available from NTIS, PC 
A07/MF A01; OSTI; INIS; GPO Dep. 

Fractures on outcrops in the vicinity of drill hole USW G-4, Yucca 
Mountain, Nevada, were studied in order to contribute to characteri- 
zation of fractures for hydrologic, geomechanical, and tectonic 
modeling of the Yucca Mountain block and to characterize fractures 
prior to the excavation of a proposed exploratory shaft located near 
USW G-4. Yucca Mountain is a prospective site for the construction 
of an underground repository for high-level nuclear waste. Measure- 
ments were taken and recorded on 5000 fractures at 50 outcrop 
stations primarily in the upper lithophysal unit of the Tiva Canyon 
Member of the Miocene Paintbrush Tuff. Fracture orientation and 
surface roughness were recorded for each fracture. Additionally, 
notes were taken on fracture abutting, crossing, and offsetting rela- 
tions, swarming, curvature, brecciation, slickensides, and fracture 
fillings. Frequency distributions of orientation and roughness were 
plotted and analyzed. Fractures with low roughness coefficients (0- 
4) group tightly into two sets based on orientation. We conclude 
that such fractures are cooling joints and that all other fractures are 
tectonic. The development of small-scale fractures adjacent, subpar- 
allel, and possibly related to the Ghost Dance fault has been 
addressed in a preliminary way based on data collected in this 
study. Such sympathetic fractures are abundant in the upper cliff 
unit but not in the upper lithophysal unit. 14 refs., 6 figs., 1 tab. 


49029 (WHC-EP—0083-1) Analysis of the Three Mile Island 
submerged demineralizer system vessel burial data: Fiscal year 
1989. Jasen, W.G.; Amir, S.J. Westinghouse Hanford Co., Richland, 
WA (USA). Sep 1989. 13p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract AC06-87RL10930. Order Number DE90000915. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Submerged Demineralizer System (SDS) was used during 
the Three Mile Island (TMI) nuclear reactor cleanup to remove ce- 
sium and strontium from contaminated water. The SDS vessels are 
2-ft-in diameter and 4-ft tall stainless steel cylinders containing up to 
60 kCi of radioactive cesium and strontium loaded on damp Zeolite. 
The water in the damp zeolite absorbs some of the ionizing radia- 
tion and decomposes to hydrogen and oxygen by a process called 
radiolysis. Gas generation rates approaching 1 L/h (Quinn et al. 
1984) have been calculated and measured for some of these 
loaded vessels. Each of the SDS vessels contains a catalyst bed to 
recombine the available hydrogen and oxygen back to water. Tests 
have proven this hydrogen control method to be highly effective, 
even under very wet (but unsubmerged) conditions. Nineteen SDS 
vessels, packaged one at a time in a shielded and licensed 
shipping cask, were shipped to Rockwell Hanford Operations (Rock- 
well). Collectively, these vessels contain approximately 7,500 kCi of 
radioactive material. Sixteen vessels were transloaded into concrete 
overpacks and buried at the Hanford Site. The contents of the other 
three vessels were vitrified at Pacific Northwest Laboratory. Subse- 
quent to placement of the SDS vessels in the burial grounds, DOE 
Order 5820.2A (DOE 1988) was issued in September 1988. This 
order requires wastes to be evaluated against 10 CFR 61.55 for ra- 
dioactivity above greater-than-class C(GTCC) limits. Fourteen of the 
sixteen vessels buried at the Hanford Site have been determined to 
be GTCC waste. 5 refs., 3 figs., 3 tabs. 
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49030 (WHC-EP-0182-14) Tank farm surveillance and waste 
status summary report for May 1989. Thurman, J.M. Westing- 
house Hanford Co., Richland, WA (USA). Jul 1989. 39p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract ACO6-87RL10930. 
Order Number DE90001123. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This report is Westinghouse Hanford Company's official inventory 
for high-level radioactive waste stored in underground tanks at the 
Hanford Site. Data that depict the status of stored, high-level waste 
and tank vessel integrity are contained within the report. The intent 
of the report is to provide data on each of the existing 177 under- 
ground waste tanks, as well as to provide supplemental information 
regarding tank anomalies and ongoing investigations. 


49031 (WHC-EP-0182-15) Tank farm surveillance and waste 
status summary report for June 1989. Thurman, J.M. Westing- 
house Hanford Co., Richland, WA (USA). Aug 1989. 37p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
87RL10930. Order Number DE90001097. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report is Westinghouse Hanford Company’s official inventory 
for high-level radioactive waste stored in underground tanks at the 
Hanford Site. Data that depict the status of stored, high-level waste 
and tank vessel integrity are contained within the report. The intent 
of the report is to provide data on each of the existing 177 under- 
ground waste tanks, as well as to provide supplemental information 
regarding tank anomalies and ongoing investigations. 


49032 (WHC-EP-—0249) Implementation plan for under- 
ground waste storage tank surveillance and _ stabilization 
improvements. Dukelow, G.T.; Maupin, V.D.; Mihalik, LA.; 
Washenfelder, D.J. Westinghouse Hanford Co., Richland, WA 
(USA). Apr 1989. 48p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO6-87RL10930. Order Number DE90001122. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Several studies have addressed the need to upgrade the meth- 
ods currently used for surveillance of underground waste storage 
tanks, particularly single-shell tanks (SST), which are susceptible to 
leaks and intrusions. Fifty tasks were proposed to enhance the ex- 
isting surveillance program; however, prudent budget management 
dictates that only the tasks with the highest potential for success be 
selected and funded. This plan identifies fourteen inexpensive 
improvements that may be implemented in less than two years. Re- 
cent developments stress the need to complete interim stabilization 
of these tanks more quickly than now budgeted and to identify 
methods to salvage or eliminate the interstitial liquid left behind after 
saltwell jet-pumping. The plan calls for the use of available re- 
sources to remove saltwell liquid from SSTs as rapidly as possible 
rather than committing to new surveillance technologies that might 
not lead to near-term improvements. This plan describes the 
selection criteria and provides cost estimates and schedules for im- 
plementing the recommendations of the task forces. The proposed 
improvements result in completion of jet-pumping in FY 1994, two 
years ahead of the current FY 1996 milestone. While the acceler- 
ated plan requires more funding in the early years, the total cost will 
be the same as completing the work in FY 1996. 


49033 (WHC-EP-0287-Vol.1) Waste stream characterization 
report. Westinghouse Hanford Co., Richland, WA (USA). Aug 1989. 
121p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. Order Number DE89017765. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The US Department of Energy (DOE) is undertaking a study to 
provide a detailed discharge history and radiological and chemical 
characteristics of liquid discharges to the soil column at the Hanford 
Site, as stated in a letter written from DOE to Ecology and EPA. 
The letter states the Department of Energy (DOE) will complete a 
special project designed to document the discharge history and the 
character of Hanford liquid discharges. This project will also assess 
the potential for contaminant migration within receiving site soils, 
and the extent of groundwater contamination within area wells. The 
results of this project will be utilized in determining the need for ad- 
ditional waste stream analysis, and/or to negotiate additional 
milestones pertaining to such discharges in the Hanford Federal Fa- 
cility Agreement and Consent Order (Agreement). 21 refs., 7 figs., 
22 tabs. 





49034 (WHC-EP-0287-Vol.2) Waste stream characterization 
report. Westinghouse Hanford Co., Richland, WA (USA). Aug 1989. 
713p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. Order Number DE89017819. Available from 
NTIS, PC E99/MF E20 - OSTI; GPO Dep. 

Includes 15 sheets of 48x reduction microfiche. 

Volume 2 of the Waste Stream Characterization Report contains 
descriptions of the 33 waste streams and the available verifiable 
data from samples of these waste streams. General details of how 
these samples were collected and analyzed are contained in Sec- 
tion 2 of the first volume of this report, more specific information is 
provided in Volume 4. The names for the various effluents that were 
presented in the 1988 Status Report of the Plan and Schedule to 
Discontinue Disposal of Contaminated Liquid into the Soil Column 
at the Hanford Site are employed in Volume 1 of this report. Volume 
2 incorporates alternate waste stream titles which are now used in 
current characterization programs. A cross-reference listing is pro- 
vided in Table 1 to prevent possible misunderstandings. 


49035 (WHC-EP—0287-Vol.3) Waste stream characterization 
report. Westinghouse Hanford Co., Richland, WA (USA). Aug 1989. 
648p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. Order Number DE89017820. Available from 
NTIS, PC E99/MF E20 - OSTI; GPO Dep. 

Includes 26 sheets of 48x reduction microfiche. 

This document contains waste site descriptions, existing soil col- 
umn lithologic data (and/or interpretive geologic diagrams), and 
groundwater data covering the past five year period. The data have 
been selected from various documents and databases, most of 
which has already been reported to comply with RCRA/CERCLA re- 
porting requirements and DOE operational monitoring requirements. 
Excerpts from these sources have been assembled here, where 
possible, to facilitate preliminary evaluation of the status of contami- 
nants in the vicinity of the active waste discharge sites. 


49036 (WHC-EP—0287-Vol.4) Waste stream characterization 
report. Westinghouse Hanford Co., Richland, WA (USA). Aug 1989. 
43p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. Order Number DE89017821. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Volume 4 of the Waste Stream Characterization Report presents 
summaries of the procedures used on the Hanford Site for the col- 
lection and analysis of samples from the 33 wastestreams and from 
the associated groundwater monitoring wells. Volume 4 is divided 
into three sections. Section 1.0 contains a short introduction. Sec- 
tion 2.0 presents information on sampling procedures that are used 
to collect samples from the waste streams and from the groundwa- 
ter wells. Section 3.0 presents summaries of the analytical 
procedures that are used in the Westinghouse Hanford Company 
onsite laboratories and in the contract laboratory, US Testing Com- 
pany, Incorporated (UST). 5 figs. 


49037 (WSRC-RP-89-9) Delisting petition for 300-M salt- 
stone (treated FOO6 sludge) from the 300-M liquid effluent 
treatment facility. Westinghouse Savannah River Co., Aiken, SC 
(USA). 4 Apr 1989. 435p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. Order Number 
DE89017830. Available from NTIS, PC A19/MF A01 - OSTI. 

This petition seeks exclusion for stabilized and solidified sludge 
material generated by treatment of wastewater from the 300-M alu- 
minum forming and metal finishing processes. The waste contains 
both hazardous and radioactive components and is classified as a 
mixed waste. The objective of this petition is to demonstrate that 
the stabilized sludge material (saltstone), when properly disposed, 
will not exceed the health-based standards for the hazardous con- 
stituents. This petition contains sampling and analytical data which 
justify the request for exclusion. The results show that when the 
data are applied to the EPA Vertical and Horizontal Spread (VHS) 
Model, health-based standards for all hazardous waste constituents 
will*not be exceeded during worst case operating and environmental 
conditions. Disposal of the stabilized sludge material in concrete 
vaults will meet the requirements pertaining to Waste Management 
Activities for Groundwater Protection at the Savannah River Site in 
Aiken, S.C. Documents set forth performance objectives and dis- 
posal options for low-level radioactive waste disposal. Concrete 
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vaults specified for disposal of 300-M saltstone (treated F006 
sludge) assure that these performance objectives will be met. 


49038 (WSRC-RP-89-545) Accumulation of organic high 
boilers in the DWPF salt processing cell decanters. Baich, M.A. 
Westinghouse Savannah River Co., Aiken, SC (USA). 13 Jul 1989. 
17p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC09-89SR18035. (SRL-PTD-89-0018). Order Number 
DE90000653. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

During Salt Processing Cell (SPC) operations in the DWPF, the 
washed tetraphenylborate precipitate feed stream from In-tank Pre- 
cipitation Operations will be hydrolyzed into an organic stream and 
an aqueous product stream. Separation of the organic and aqueous 
phases will be achieved using decanters. Performance evaluation of 
these decanters has been carried out using 1/5th scale decanters in 
the Precipitate Hydrolysis Experimental Facility (PHEF) located at 
TNX. The PHEF decanters are scaled by cross-sectional area with 
vertical heights identical to the decanters in the SPC. Initial opera- 
tion of the PHEF decanters in 1987 revealed an accumulation of 
high boiling organic compounds in the decanter organic phase that 
lead to the formation of organic droplets with a specific gravity 
greater than one. These droplets would fall out of the organic phase 
and a portion recycle with the aqueous phase to the Precipitate Re- 
actor (PR). 2 refs., 11 figs., 2 tabs. 


49039 (WSRC-RP-89-547-Rev.1) Recommended changes to 
waste acceptance preliminary specifications: Revision 1. Ram- 
sey, A.M.; Plodinec, M.J. Westinghouse Savannah River Co., Aiken, 
SC (USA). 11 Jul 1989. 36p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. Order Number 
DE90000589. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

SRL, in conjunction with the DWPF, has been developing the de- 
tailed evidence that the DWPF product will be able to comply with 
the repository’s Waste Acceptance Preliminary Specifications 
(WAPS) for the DWPF product. Based on this effort, as well as the 
subsequent publication of the Yucca Mountain Project’s Site Char- 
acterization Plan (SCP), revisions to three of the WAPS are 
recommended. These include: substitution of the DWPF Product 
Consistency Test for the MCC-1 leach test in the radionuclide 
release specification; a change of the canister leaktightness specifi- 
cation from a gas leaktightness basis to a water leaktightness basis; 
and a clarification of the canister handling specification to avoid re- 
design of the DWPF grapple. 3 figs., 4 tabs. 


49040 (YJT-88-02) Shallow reflection seismic soundings in 
bedrock at Lavia. Okko, Olli. Voimayhtioeiden Ydinjaetetoimikunta, 
Helsinki (Finland). Mar 1988. 62p. Order Number DE90602466. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The well-studied granitic block at Lavia was one of the test sites 
of a shallow seismic development project. A portable digital seismo- 
graph and high frequency geophones were rented fro the field 
period. A sledge hammer and a drop weight were tested as wave 
sources. The sounding was carried out on outcropped area in order 
to record high frequency reflections from known subhorizontal frac- 
ture zones as shallow as 30 m. Large amplitude surface waves hide 
most of the shallow reflections, recognizable only on few traces in 
the data. The data processing carried out did not reveal the geome- 
try of these reflectors. Events arriving after the ground roll were 
analyzed in 2-folded CDP-sections. The continuous reflective hori- 
zons in them correspond to lithological changes and fracture zones 
located deeper than 200 m in the bedrock. 


49041 (YJT-88-07) REFREP: a near-field model for a spent 
fuel repository. Hautojaervi, A.; Vieno, T. Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland). May 1988. 69p. Order Number 
DE90602889. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

A code package for near-field performance analysis of spent fuel 
disposal has been programmed. The conceptual models used are 
shortly described in connection with th model presentations. For 
more comprehensive descriptions the previous safety analysis and 
references therein are referred. The REFREP package consists of 
nine individual modules performing the following tasks: viewing and 
updating of the data files (UPDATE), calculating of the breaching 
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times of canisters (CORRFLUX), calculating of stationary nuclide re- 
lease rates using solubility values (MASSFLUX), calculating of 
actinide inventories from chain decay (INVENT), calcuiating of ele- 
mental inventories of actinides (ELEMENT), calculating of nuclide 
release rates according to congruent release (CONGRUNT), per- 
forming of sensitivity analysis for one variable (SENSIT), summing of 
release rates from individual canisters according to given probability 
distributions of canister breaching times (PROBREL), and forming a 
compact data file including all the input values (DATAOUT). The re- 
sults have been shown to agree very well with the results of the 
previous safety analysis where near-field analysis was performed by 
means of separate codes and manual calculation. The REFREP 
model offers already at this stage some additional features to the 
old procedures and more versatile capabilities can easyly be added 
into the modular structure of the package. REFREP has been de- 
veloped in a VAX-environment. Some changes in file handling might 
be necessary if the code is transferred to another computer. 


49042 (YJT-88-08) Validation of a numerical release model 
(REPCOM) for the Finnish reactor waste disposal systems, part 
2. Intermediate results from the laboratory measurements. Olin, 
Markus. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). 
May 1988. 68p. Order Number DE90602890. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The experimental modelling of the multibarrier system is con- 
ducted on laboratory scale by using the same principal materials as 
are employed in the Finnish reactor waste disposal concepts. Mi- 
gration of radionuclides is then studied in two or more consecutive 
layers of these materials. The laboratory arrangements include the 
following test materials: bituminized resin and cemented ion- 
exchange resin, concrete, crushed rock, and water corresponding to 
the materials in the planned disposal systems. Cs-137, Co-60, Sr- 
85, and Sr-90 are used as tracers, with which the ion-exchange 
resin, water or crushed rock is labelled depending on the specimen 
type. The basic specimen geometries are cylindrical and cubic. In 
the cylindrical geometry the test materials are placed in sequence 
into PVC-tubes. The corresponding numerical model is one- 
dimensional. In the cubic geometry the materials are placed within 
each other forming cubic boundaries. The corresponding numerical 
model is three-dimensional. Altogether 13 different types of test sys- 
tem were produced. The gamma active nuclides in the cylindrical 
samples have been measured non-destructively with a scanner in 
order to determine the activity profiles in the samples. The gamma 
active nuclides in the cubic samples and the beta emitting Sr-90 in 
separate samples will be measured after splitting the samples. 
Three to seven activity profiles have been determined for each 
cylindrical gamma-active sample. So far clear diffusion is observed 
in the profiles for cesium and strontium in crushed rock. Diffusion of 
Cs-137 in concrete and Co-60 in crushed rock is evident, but not so 
clear. Some activity profiles have been measured for beta active Sr- 
90 samples, after splitting them. For the cubic samples no activity 
profiles have been measured yet. 


49043 (YJT-88-12) Validation of a numerical release model 
(REPCOM) for the Finnish reactor waste disposal systems, part 
3. Comparison of calculated results and intermediate labora- 
tory measurements after the first year. Nordman, H.; Vieno, T. 
Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Dec 1988. 
46p. Order Number DE90602891. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Several small-scale models have been prepared to simulate the 
conditions in the repositories to be constructed at the Loviisa and 
Olkiluoto nuclear power plants. in the laboratory experiments migra- 
tion of radionuclides is studied in specimens consisting of two to 
five consecutive material layers of bituminized or cemented waste, 
concrete, crusted rock and water. The basic geometries of the spec- 
imens are cylindrical and cubical. The tracer nuclides are Co-60, 
Sr-90 and Cs-137. In this report, activity profiles produced using the 
Repository Compartment Model (REPCOM) and data employed in 
the Preliminary Safety Analysis Reports (PSARs) of the Loviisa and 
Olkiluoto repositories are compared with profiles measured from the 
specimens. At the intermediate phase of the experimental program 
clear conclusions can be drawn only from experiments where tracer 
nuclides are migrating through layers of crushed rock. The experi- 
ments confirm that modelling and data used to simulate diffusion of 
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radionuclides in crused rock are conservative. The only exception is 
diffusion of Sr in the specimens simulating conditions in the Olkilu- 
oto repository. In this case, use of conservative data resulted in 
realistic predictions, whereas realistic data seem to underestimate 
diffusion of Sr in crused rock. However, the diffusivity data of Sr 
were neither needed or used in the PSAR safety analysis of the 
Olkiluoto repository. In the case of specimens where nuclides are 
migrating through layers of concrete, the calculations made by the 
REPCOM model predicted that radionuclides would penetrate only a 
few millimeters into concrete after a contact time of several months. 
The measured penetration depths are even lower. There is, how- 
ever, a distinct difference in the calculated and measured behaviour 
of Cs and Co on the boundary of labelled water and concrete. 


49044 (YJT-—89-05) Literature survey on the dissolution 
mechanism of spent fuel under disposal conditions. Ollila, 
Kaija. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Jun 
1989. 90p. (in Finnish). Order Number DE90602892. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

In Finland spent nuclear fuel is planned to be disposed of at large 
depths in crystalline bedrock. As part of the YJT (Nuclear Waste 
Commission of Finnish Power Companies) - program, the solubiliy 
and dissolution mechanisms of unirradiated UO2 are experimentally 
investigated as a function of groundwater conditions. This study is a 
literature survey on the leaching and dissolution studies carried out 
with spent fuel. It consists first a review on characterization studies 
of spent fuel. Then the solubilities and release mechanisms of the 
radionuclides from spent fuel in granitic or related groundwaters are 
discussed, including the dissolution of UO2 matrix, and the leaching 
of fission products and actinides. Lastly approaches to modelling 
the dissolution of spent fuel are shortly discussed. 


49045 (YJT-89-06) Long-term properties of TVO’s bitu- 
minized resins. Valkiainen, M.; Vuorinen, U. Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland). Jun 1989. 69p. Order Num- 
ber DE90602893. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Long-term properties of bituminized spent ion-exchange resins 
from Olkiluoto power plant have been studied since 1981. This re- 
port summarizes the results on water uptake and leaching obtained 
up till now. It is observed that water uptake in excess of rewetting of 
the ion-exchange resins is taking place. Leach test in water equili- 
brated with cement have been performed for about five years. 
Separation of granular resin particles caused by density differences 
observed in former experiments was further studied and confirmed 
in this work. Anaerobic corrosion of a steel drum has been studied 
in laboratory conditions generally giving corrosion rates below | um 
a. Radiolytic gases will accumulate and be trapped in the waste 
product. The rate of swelling is estimated by a specially constructed 
device based on ultrasonic distance meter observing changes in 
level of the product surface in the drum. 


49046 (YJT-89-07) Readiolysis of groundwater in a reposi- 
tory for spent fuel - a literature survey. Sneliman, Margit. 
Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Jun 1989. 
74p. Order Number DE90602894. Available from NTIS (US Sales 
Only), PC A04/MF A01 - OSTI; INIS. 

This review on radiolysis considers both the fundamental mecha- 
nisms and theory involved in radiolysis of pure water and systems 
containing major species existing in repository conditions. The 
amount of different molecules and radicals formed in radiolysis of 
water is a complex function of the type of radiation and dose rate, 
PH and ionic strength of water. The principal effects of the species 
present in water are to scavenge the radiolytic intermediates and 
products producing new species and changing the yield of radical 
and molecular products. Of the metals (Cu, Fe) and inorganic ions 
(CI-, HCO3—/CO32-, NH3/NO2~) considered, iron is the most im- 
portant one and can participate in a number of reactions both with 
the primary and secondary radiolysis products and may effect both 
the H2 and H2Op yield. For the estimation of the overall effect of 
radiolysis in the repository both calculations and supporting experi- 
mental work is needed. 


49047 Overview of groundwater flow and radionuclide trans- 
port modeling in the Canadian Nuclear Fuel Waste Management 
Program. Chan, T. (Atomic Energy of Canada Limited, Pinawa, 





Manitoba). pp. 658 of Geostatistical, sensitivity, and uncertainty 
methods for ground-water flow and radionuclide transport modeling. 
Proceedings. Buxton, B.E. (ed.) Battelle Memorial Institute, Colum- 
bus, OH (1989). (CONF-870971-—: Geostatistical sensitivity and 
uncertainty methods for groundwater flow and radionuclide transport 
modeling conference, San Francisco, CA (USA), 15-17 Sep 1987). 
The Canadian Nuclear Fuel Waste Management Program is cur- 
rently assessing the concept of disposing of nuclear fuel waste in a 
vault 500 m to 1000 m deep within plutonic rock in the Canadian 
Shield. This paper reviews the detailed geosphere modeling efforts 
at Atomic Energy of Canada Limited (AECL) and supporting funda- 
mental research by AECL, Ontario Hydro, universities, and private 
consultants. The paper presents (1) the mathematical and numerical 
formulations in the three-dimensional finite-element code, MOTIF, 
developed by AECL for modeling coupled ground-water flow, heat 
transport, and contaminant transport in fractured porous media; (2) 
verification and validation studies; (3) application of the code to sim- 
ulate the migration of inert contaminants from a hypothetical nuclear 
waste vault in a conceptual geosphere model constructed from 
extrapolation of field data; and (4) the connection between the de- 
tailed geosphere model and a simplified one-dimensional network 
submodel for the system variability analysis code (SYVAC). 


49048 Role of geostatistical, sensitivity, and uncertainty 
analysis in performance assessment. Brandstetter, A. (Battelle 
Office of Waste Technology Development, Willowbrook, IL (USA)); 
Buxton, B.E. pp. 658 of Geostatistical, sensitivity, and uncertainty 
methods for ground-water flow and radionuclide transport modeling. 
Proceedings. Buxton, B.E. (ed.) Battelle Memorial Institute, Colum- 
bus, OH (1989). (CONF-870971-: Geostatistical sensitivity and 
uncertainty methods for groundwater flow and radionuclide transport 
modeling conference, San Francisco, CA (USA), 15-17 Sep 1987). 

The overall US Civilian Radioactive Waste Management Program 
is briefly described for the benefit of participants not familiar with 
the program or recent developments. The Nuclear Waste Policy Act 
of 1982 is summarized. A status report is given on the selection of 
the Texas, Nevada, and State of Washington sites for site charac- 
terization leading to the recommendation of a site for a first 
repository. The current activities of the second repository project are 
then described, and the relationship between the first and second 
repository projects is defined. The regulatory basis for performance 
assessment is identified, covering descriptions of the numerical 
standards imbedded in 40 CFR Part 191, 10 CFR Part 60, and 10 
CFR Part 960. The requirements for considering uncertainties 
stated in these regulations and draft technical positions of the US 
Nuclear Regulatory Commission are summarized. The importance 
of geostatistical, sensitivity, and uncertainty analyses and their rela- 
tive merits are pointed out. The sources of uncertainties are 
identified, and current methods for geostatistical, sensitivity, and un- 
certainty analyses are reviewed. 
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Refer also to citation(s) 48917, 48922, 48924, 48937, 48941, 
48942, 48946, 48948, 48953, 48954, 48955, 48956, 48957, 48992, 
48993, 48994, 48995, 48996, 48997, 49000, 49001, 49005, 49006, 
49007, 49008, 49009, 49010, 49011, 49012, 49015, 49016, 49020, 
49022, 49026, 49027, 49033, 49034, 49035, 49036, 49037, 49039, 
49042, 49043, 49061, 49062, 49063, 49064, 49065, 49076, 49389, 
49390, 49391, 49392, 49393, 49419, 50274, 51549 


49049 (DOE/RL-89-20) Prevention of significant deteriora- 
tion permit application for the Fueled Clad Fabrication System, 
the Radioisotope Power Systems Facility, and the Fuel Assem- 
bly Area. USDOE Richland Operations Office, WA (USA). Aug 
1989. 104p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE89016817. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

This “New Source Review” has been submitted by the US De- 
partment of Energy-Richland Operations Office (PO Box 550, 
Richland, Washington 99352), pursuant to WAC 173-403-050 and in 
compliance with the Department of Ecology “Guide to Processing A 
Prevention Of Significant Deterioration (PSD) Permit” for three new 
sources of radionuclide emissions at the Hanford Site in Washing- 
ton State. The three new sources, the Fueled Clad Fabrication 
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System (FCFS), the Radioisotope Power Systems Facility (RPSF), 
and the Fuel Assembly Area (FAA), will be located in one facility, 
the Fuels and Materials Examination Facility (FMEF) of the 400 
Area. The FMEF was originally designed to provide for post- 
irradiation examination and fabrication of breeder reactor fuels. 
These FMEF missions were cancelled before the introduction of any 
fuel materials or any irradiated material. The current plans are to 
use the facility to fabricate power supplies for use in space applica- 
tions and to produce Fast Flux Test Facility (FFTF) fuel and target 
assemblies. The FCFS and the RPSF will produce materials and 
assemblies for application in space. The FAA project will produce 
FFTF fuel and target assemblies. The FCFS and the RPSF will 
share the same building, stack, and, in certain cases, the same 
floor space. Given this relationship, these systems will be dealt with 
separately to the extent possible. The FAA is a comparatively inde- 
pendent operation though it will share the FMEF complex. 
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Refer also to citation(s) 48918, 49049, 49464, 49475, 49590, 
50675, 50682, 50844, 50847, 50861, 50862, 50866, 50867, 50868, 
50869, 50877, 51220 


49050 (CONF-881054—Vol.2, pp. 599-610) Oak Ridge Na- 
tional Laboratory remedial investigation/easibility study. Glenn, 
R.D. (Bechtel National, Inc. (USA)); Hoffman, J.M.; Hyde, L.D. Mar- 
tin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); Analysas 
Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE model 
conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE 
model conference proceedings. Volume 2. Order Number 
DE89014701. Available from NTIS, PC A13/MF A01. 

The Oak Ridge National Laboratory (ORNL) Remedial Investiga- 
tion/Feasibility Study (RI/FS) began in June 1987 to evaluate 13 
contaminated waste area groupings (WAGs) to determine the feasi- 
bility and benefits of potential remedial action. The RI/FS and any 
future remedial action at ORNL will be of national significance and 
will likely lead to developments that will become models for environ- 
mental investigations and cleanups. Bechtel National, Inc. and a 
team of subcontractors will be working with Martin Marietta Energy 
systems to conduct intensive field investigations to obtain data re- 
quired to evaluate the WAGs. The RI/F project continued in FY 
1988 with project planning and preparation for field activities. Reme- 
dial Investigation (Rl) Plans were prepared for 10 of the 13 WAGs. 
These plans were developed with sufficient information to ensure 
compliance with regulatory requirements, with intensive attention 
given to environmental, safety, and health protection; waste man- 
agement; data management; and quality assurance. This paper 
reports on the progress made during FY 1988 and discusses activi- 
ties planned for FY 1989. 


49051 (CONF-881054—Vol.3, pp. 915-921) Environmental 
compliance at U.S. Department of Energy FUSRAP (Formerly 
Utilized Sites Remedial Action Program) sites. Liedle, S.D. 
(Bechtel National, Inc., Oak Ridge, TN (USA)); Clemens, B.W. Mar- 
tin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); Analysas 
Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE model 
conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE 
model conference proceedings. Volume 3. Order Number 
DE89014702. Available from NTIS, PC A14/MF A01. 

With the promulgation of the Superfund Amendments and Reau- 
thorization Act (SARA), federal facilities were required to comply 
with the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA) in the same manner as any non- 
government entity. This presented challenges for the Department of 
Energy (DOE) and other federal agencies involved in remedial ac- 
tion work because there are many requirements under SARA that 
overlap other laws requiring DOE compliance, e.g., the National En- 
vironmental Policy Act (NEPA). This paper outlines the options 
developed to comply with CERCLA and NEPA as part of active, 
multi-site remedial action program. The program, the Formerly Uti- 
lized Sites Remedial Action Program (FUSRAP), was developed to 
identify, clean up, or control sites containing residual radioactive or 
chemical contamination as a result of the nation’s early develop- 
ment of nuclear power. During the Manhattan Project, uranium was 
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extracted from ores and resulted in mill concentrates, purified met- 
als, and waste products that were transported for use or disposal at 
other locations. Figure 1 shows the steps for producing uranium 
metal during the Manhattan Project. As a result of these activities 
materials, equipment, buildings, and land became contaminated, 
primarily with naturally occurring radionuclides. Currently, FUSRAP 
includes 29 sites; three are on the Environmental Protection 
Agency's (EPA's) National Priorities List (NPL) of hazardous waste 
Sites. 


49052 (CONF-881054—Vol.3, pp. 989-1000) Optimizing com- 
pliance training for the waste management worker. Copenhaver, 
E.D. (Oak Ridge National Lab., TN (USA)). Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA); Analysas Corp., Oak Ridge, 
TN (USA). 1988. From 4. annual DOE model conference; Oak 
Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model conference 
proceedings. Volume 3. Order Number DE89014702. Available 
from NTIS, PC A14/MF A01. 

Waste management workers are required to participate in special 
training mandated by a variety of Federal laws and DOE (Depart- 
ment of Energy) Orders; these include the Resource Conservation 
and Recovery Act (RCRA), Superfund Amendments Reauthorization 
Act (SARA) as implemented by OSHA (Occupational Safety and 
Health Administration) in CFR 1910.120, in addition to requirements 
for Hazard Communication, Radiation Workers, Respiratory Protec- 
tion, Transportation, and Waste Generator training. The Technical 
Resources and Training Program is examining the course contents 
and mandated requirements to determine how to best meld these 
requirements into a training program that will still fulfill all require- 
ments but eliminate the potential for duplication of some elements 
in successive courses. This approach may not eliminate all duplica- 
tion between courses, but it should result in significant savings in 
man-hours demanded in a training environment which requires simi- 
lar information to meet a host of regulatory requirements. The 
training matrix planned for Oak Ridge National Laboratory (ORNL) 
will be presented and discussed. 


49053 (CONF-881054—Vol.3, pp. 1017-1028) Health and 
safety training for hazardous waste site activities at Oak Ridge 
National Laboratory: Implementation of OSHA 29 CFR 
1910.120(e). White, D.A. (Oak Ridge National Lab., TN (USA)). 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); 
Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE 
model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 
DOE mode! conference proceedings. Volume 3. Order Number 
DE89014702. Available from NTIS, PC A14/MF A01. 

Among the requirements set forth by the interim final rule, 29 CFR 
Part 1910.120, promulgated by the Occupational Safety and Health 
Administration (OSHA) in response to the Superfund Amendments 
and Reauthorization Act of 1986 (SARA), are specific provisions for 
health and safety training of employees involved in hazardous waste 
operations. These training provisions require a minimum of 40 
hours of initial instruction off the site for employees involved in cor- 
rective operations and cleanup activities at hazardous waste sites. 
A less detailed training requirement of 24 hours is specified for em- 
ployees working in more routine treatment, storage, and disposal 
activities. Managers and supervisors who are directly responsible 
for or who supervise employees engaged in hazardous waste oper- 
ations must complete 8 additional hours of training related to 
management of hazardous waste site activities. Consistent with the 
intent of 29 CFR 1910.120, a training program has been developed 
at Oak Ridge National Laboratory (ORNL) to comply with the need 
to protect the safety and health of hazardous waste workers. All 
hourly requirements specified in the interim final rule are met by a 
comprehensive program structure involving three stages of training. 
This paper will outline and discuss the content of each of these 
stages of the program. The involvement of various ORNL organiza- 
tions in facilitating the training will be highlighted. Implementation 
strategies will be discussed as well as progress made to date. 


49054 


(CONF-881054—Vol.3, pp. 1029-1040) The radioactive 
waste management multidisciplinary program at the University 
of Arizona. McCray, J.G. (Univ. of Arizona, Tucson (USA)). Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (USA); Analysas 
Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE model 
conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE 
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mode! conference proceedings. Volume 3. Order Number 
DE89014702. Available from NTIS, PC A14/MF A01. 

This paper describes a radioactive waste management program 
instituted at the University of Arizona at a Master of Science (MS) 
level. The program was developed with the coordination of five aca- 
demic departments in the College of Engineering and Mines by the 
joint agreement of common core courses to be required of all partic- 
ipants. The concepts is to qualify the student for an MS degree in a 
primary discipline with a specialty in radioactive waste manage- 
ment. 


49055 (CONF-881054—Vol.4, pp. 1309-1320) Consequence 
estimation for decontaminated sites and facilities. Niemczyk, 
S.J. (Gull Associates, Washington, DC (USA)). Analysas Corp., Oak 
Ridge, TN (USA). 1988. From 4. annual DOE model conference; 
Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 DOE model confer- 
ence proceedings. Volume 4. Order Number DE89014703. 
Available from NTIS, PC A15/MF A01. 

To aid the US EPA’s selection of decommissioning criteria for un- 
restricted release of cleaned up sites and facilities, a new approach 
has been developed for estimating the potential hazard from resid- 
ual radioactivity. That approach, intended to provide conservatively 
realistic estimates of radiation doses to individual residents from 
such radioactivity in the environment and in buildings, uses a com- 
prehensive yet relatively simple set of physically-based risk-level 
environmental transport and exposure pathway models. Doses are 
estimated for up to 10,000 years. Radioactive decay and ingrowth 
are explicitly accounted for. Compared to some other approaches, 
the new approach has several outstanding features. First, some of 
its models are less conservative than the comparable models in 
other approaches. Second, the new approach includes models for 
estimating certain doses in multi-room buildings. Third, the ap- 
proach’s integrated set of transport and behavior models permits 
straightforward consideration of situations with significant movement 
of radioactivity within the environment and/or significant radioactive 
ingrowth. Fourth, the approach’s efficient solution techniques, com- 
bined with its comprehensive set of transport and behavior models, 
make consideration of many situations practical. And fifth, the asso- 
ciated computer code runs on a personal computer. The new 
approach constitutes a significant first step toward a set of compre- 
hensive relationships for providing dose and health risk estimates 
for residual radioactivity at a variety of sites and facilities. 


49056 (CONF-881054—Vol.5, pp. 1461-1474) Strategic alter- 
natives ranking methodology: Multiple RCRA incinerator 
evaluation test case. Baker, G. (USR Consultants, Inc., Oak 
Ridge, TN (USA)); Thomson, R.D.; Reece, J.; Springer, L.; Main, D. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); 
Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE 
model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 
DOE mode/ conference proceedings. Volume 5. Order Number 
DE89014704. Available from NTIS, PC A13/MF A01. 

This paper presents an important process approach to permit 
quantification and ranking of multiple alternatives being considered 
in remedial actions or hazardous waste strategies. This process is a 
methodology for evaluating programmatic options in support of site 
selection or environmental analyses. Political or other less tangible 
motivations for alternatives may be quantified by means of estab- 
lishing the range of significant variables, weighting their importance, 
and by establishing specific criteria for scoring individual alterna- 
tives. An application of the process to a recent AFLC program 
permitted ranking incineration alternatives from a list of over 130 
options. The process forced participation by the organizations to be 
effected, allowed a consensus of opinion to be achieved, allowed 
complete flexibility to evaluate factor sensitivity, and resulted in 
strong, quantifiable support for any subsequent site-selection action 
NEPA documents. 


49057 (CONF-881054—Vol.5, pp. 1499-1508) A program to 
establish in situ immobilization as a remedial action option for 
wastes containing volatile organic compounds (VOC). Morris, 
M.|. (Oak Ridge National Lab., TN (USA)); Spence, R.D.; Gilliam, 
T.M.; Dole, L.R. Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN (USA); Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. 
annual DOE model conference; Oak Ridge, TN (USA); 3-7 Oct 





1988. In 1988 DOE model conference proceedings. Volume 5. Or- 
der Number DE89014704. Available from NTIS, PC A13/MF A01. 
Sludges and soils containing volatile organic compounds (VOC), 
base-neutralized acids (BNA), and heavy metals are a generic prob- 
lem on many military bases due to petroleum fuel-handling activities, 
metal stripping, fire training, and/or other processing activities. One 
of the currently acceptable treatment methods for both BNA and 
heavy metals is immobilization in cement-based grouts, while the 
only current acceptable treatment method for VOCs is exhumation 
with incineration. Incineration is an expensive process ($300-600/ 
ton). Therefore, development of a cement-based waste form and an 
in situ emplacement procedure for the VOC-contaminated sludges 
and soils is expected to significantly lower the cost ($75-150/ton). 
This paper describes the program that was developed for the US 
Air Force (USAF) to establish the technical feasibility and imple- 
mentation requirements for the in situ immobilization of VOCs in 
cement-based grouts. Included in this program are: (1) develop- 
ment of procedures and equipment for measuring VOCs; (2) vendor 
interaction to test current products; (3) preparation of waste forms 
using vendor formulas on actual site wastes and soils; and (3) per- 
formance testing of waste form samples. This paper will also 
provide the rationale for testing protocols, as well as test results. 


49058 (CONF-881054—Vol.5, pp. 1609-1617) The rules 
changed. Glover, W.A. (Roy F. Weston, Inc., Albuquerque, NM 
(USA)); Leske, D.N. Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (USA); Analysas Corp., Oak Ridge, TN (USA). 1988. 
From 4. annual DOE model conference; Oak Ridge, TN (USA); 3-7 
Oct 1988. In 1988 DOE model conference proceedings. Volume 5. 
Order Number DE89014704. Available from NTIS, PC A13/MF A01. 

A case study of the impact of a major mid-course change in regu- 
latory requirements on the NEPA (National Environmental Policy 
Act) process at the uranium mill tailings site at Green River, Utah. 
When the Department of Energy's (DOE) Uranium Mill Tailings Re- 
medial Action Project Office (UMTRA P.O.) began work on the 
Environmental Assessment (EA) for remedial action at the uranium 
mill tailings site at Green River, Utah, groundwater standards appli- 
cable to this activity had been remanded by the Tenth Circuit Court 
of Appeals. The Environmental Protection Agency (EPA) was then 
in the process of developing the groundwater protection standards 
while the draft EA was being produced. Shortly after the preliminary 
final EA had been sent to the DOE headquarters for final review 
and approval, EPA published its revised groundwater protection 
standards (40 CFR 192). The new rules made the UMTRA Project 
subject to a groundwater protection scheme similar to RCRA (Re- 
source Conservation and Recovery Act) requirements. It was 
determined that, since the proposed rule was published before the 
preliminary final EA was approved, the EA should be updated to 
address how the proposed remedial action would comply. The stan- 
dards set forth in the revisions to 40 CFR 192 were much more 
stringent than earlier requirements. Before the EA could be modi- 
fied, the UMTRA PO had to devise an entirely new compliance 
strategy. The NEPA process was delayed and the Project budget 
was impacted by the additional work. This paper will detail the itera- 
tive process by which UMTRA PO developed a satisfactory 
compliance strategy and met its NEPA obligations. 


49059 (CONF-890470—_ 1V.B.4.1-IV.B.4.7) DOE contractor 
trade network: a decade of experience in training resource ex- 
change. Croll, P. (Westinghouse Savannah River Co. (USA)); 
Weseman, M. Oak Ridge National Lab., TN (USA). Apr 1989. DOE 
Contract ACO5-760R00033. From 8. symposium on training of nu- 
clear facility personnel; Gatlinburg, TN (USA); 23-27 Apr 1989. In 
Proceedings of the eight symposium on training of nuclear facility 
personnel. Order Number DE89010164. Available from NTIS, PC 
A99/MF A01. 

Training Resources and Data Exchange (TRADE) refers to a se- 
ries of activities designed to increase communication and 
exchanges of ideas, information, and resources among US Depart- 
ment of Energy contractor operated facilities in the field of training 
and human resource development. TRADE activities are planned 
and implemented by the DOE Contractor TRADE Executive Com- 
mittee. TRADE objectives are accomplished through conference 
workshops, publications, and special interest groups. TRADE spe- 
cial interest groups include the following: computer-based training, 
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emergency preparedness, industrial hygiene training, human re- 
source issues, radiation protection training, safeguards and security 
training. The authors discuss how TRADE has evolved to meet 
changing contractor needs to improve human performance over the 
last 10 years. TRADE currently has working agreements to share 
training information with INPO, the Federal Laboratories Consortium, 
and the National Registry of Radiation Protection Technologists. 


49060 (CONF-890470— V1.B.8.1-V1.B.8.6) Biological effects of 
ionizing radiation - changing worker attitudes. Johnson, N.; 
Schenley, C. Oak Ridge National Lab., TN (USA). Apr 1989. DOE 
Contract ACO5-760R00033. From 8. symposium on training of nu- 
clear facility personnel; Gatlinburg, TN (USA); 23-27 Apr 1989. In 
Proceedings of the eight symposium on training of nuclear facility 
personnel. Order Number DE89010164. Available irom NTIS, PC 
A99/MF A01. 

Training Resources and Data Exchange (TRADE) Radiation Pro- 
tection Training Special Interest Group has taken an innovative 
approach to providing DOE contractors with radiation worker train- 
ing material information. Newly-hired radiation workers may be 
afraid to work near radiation and long-term radiation workers may 
become indifferent to the biological hazard of radiation. 
Commercially available training material is often presented at an in- 
appropriate technical level or in an uninteresting style. These 
training problems have been addressed in the DOE system through 
development of a training videotape and supporting material pack- 
age entitled Understanding lonizing Radiation and its Biological 
Effects. The training package, developed and distributed by TRADE 
specifically to meet the needs of DOE contractor facilities, contains 
the videotape and accompanying paper supporting materials de- 
signed to assist the instructor. Learning objectives, presentation 
suggestion for the instructor, trainee worksheets, guided discussion 
questions, and trainee self-evaluation sheets are included in the 
training package. DOE contractors have agreed that incorporating 
this training module into radiation worker training programs 
enhances the quality of the training and increase worker under- 
standing of the biological effects of ionizing radiation. 


49061 (CONF-891053—1) Development of closure criteria for 
inactive radioactive waste disposal sites at Oak Ridge National 
Laboratory. Kocher, D.C. Oak Ridge National Lab., TN (USA). 
[1989]. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From 28. Hanford life sciences symposium 
on environmental monitoring, restoration and assessment: what 
have we learned?; Richland, WA (USA); 16-19 Oct 1989. Order 
Number DE89016256. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), as amended, specifies that cleanup of 
inactive waste disposal sites at Department of Energy (DOE) 
facilities shall at least attain legally applicable or relevant and appro- 
priate requirements (ARARs) for cleanup or control of environmental 
contamination. This paper discusses potential ARARs for cleanup of 
inactive radioactive waste disposal sites and proposes a set of clo- 
sure criteria for such sites at Oak Ridge National Laboratory 
(ORNL). The most important potential ARARs include Federal stan- 
dards for radiation protection of the public, radioactivity in drinking 
water, and near-surface land disposal of radioactive wastes. On the 
basis of these standards, we propose that cleanup and closure of 
inactive radioactive waste disposal sites at ORNL shall achieve (1) 
limits on annual effective dose equivalent for off-site individuals and 
inadvertent intruders that conform to the DOE’s performance objec- 
tives for new low-level waste disposal facilities and (2) to the extent 
reasonably achievable, limits on radionuclide concentrations in 
ground water and surface waters in accordance with Federal drink- 
ing water standards and ground-water protection requirements. 


49062 (CONF-8810239—Absts., pp. 2.99-2.101) Monticello, 
Utah CERCLA agreement: evolution and lessons learned. 
Bergquist, D.J. (Dept. of Energy, Idaho Falls, ID (USA)). USDOE As- 
sistant Secretary for Nuclear Energy, Washington, DC (USA). Office 
of Remedial Action and Waste Technology. 1988. From Remedial 
action program annual meeting; Gaithersburg, MD (USA); 18-20 Oct 
1988. In Remedial Action Programs annual meeting. Proceedings. 
Order Number DE89009669. Available from NTIS, PC A24/MF A01. 
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The site is the DOE-owned mill and vicinity properties (VPs) are 
owned by business and residents of Monticello, Utah. The mill was 
built in 1942, operated by AEC from 1948-1959, and ceased opera- 
tion in 1960. D&D activities during the 1960's included radiologic 
surveys and stabilization. The mill tailings contaminated properties 
in the town of Monticello, effecting wind, water, and human activity. 
UMTRCA (1978) did not cover the inactive mill site nor the VPs. 
DOE's Surface Facilities Management Program (SFMP) accepted 
the site in 1980 for remedial actions. DOE identified 62 VPs in Mon- 
ticello for cleanup under SFMP. GJPO has been engaged in the 
cleanup since Summer 1984. They have also been engaged in 
NEPA activities. Monticello VPs were designated as CERCLA NPL 
sites — proposed in October 1984 and finalized in June 1986. VPs 
did not include the mill site. DOE continued the cleanup under 
SFMP before and after NPL listing. In March of 1986, EPA wrote to 
DOE regarding the off-site response policy for remedial actions. In 
May of 1986, EPA-Region 8 and DOE-ID met for further discussion 
of the off-site response policy and EPA’s comments on the draft EA. 
CERCLA compliance was stressed; the parties agreed to formulate 
a Memorandum of Agreement (MOA). Congress conducted hear- 
ings in April of 1987 on EPA enforcement at Federal facilities. EPA 
and DOD negotiated the TCAAP agreement under CERCLA Sec- 
tion 120. DOE-ID signed the first RCRA Consent Order/Compliance 
Agreement under Section 3008 for corrective action at INEL. In Au- 
gust 1987, EPA-Region 8 and DOE-ID met in Grand Junction, 
Colorado. The parties agreed to vigorously pursue MOA. They set a 
timetable for comments and final issue resolution (October 1987). 


49063 (CONF-8810239—Absts., pp. 3.35-3.42) Status report 
for the working group on hazardous and mixed waste. Turi, 
G.P. (Dept. of Energy, Washington, DC (USA)). USDOE Assistant 
Secretary for Nuclear Energy, Washington, DC (USA). Office of Re- 
medial Action and Waste Technology. 1988. From Remedial action 
program annual meeting; Gaithersburg, MD (USA); 18-20 Oct 1988. 
In Remedial Action Programs annual meeting. Proceedings. Order 
Number DE89009669. Available from NTIS, PC A24/MF A01. 

The Hazardous and Mixed Waste Management Working Group 
was formed in December 1986 to provide for an increased ex- 
change of experiences and issues among the DOE Nuclear Energy 
Remedial Action and Waste Technology projects. The following fo- 
cus was proposed for the Group: review hazardous and mixed 
waste requirements, standards, disposal options, experiences, prob- 
lems/issues, solutions, liability insurance issues, RCRA/CERCLA 
compliance, reporting requirements, permitting requirements, etc. 
The Working Group has provided a forum for representatives from 
the remedial action projects to exchange information on hazardous 
and mixed waste management. Also, the representatives have 
gained a better understanding of the waste issues associated with 
each of the projects. The Working Group has fostered the transfer 
of information and experience for projects regulated under different 
programs and at different stages of development. This transfer pro- 
vides a wider array of options for the individual projects to address 
future environmental compliance requirements. 


49064 (CONF-8810239—Absts., pp. 5.111-5.139) Hazardous 
and mixed waste management at UMTRA sites. Hampill, H.G. 
(MK Engineers Co., Inc., San Francisco, CA (USA)). USDOE Assis- 
tant Secretary for Nuclear Energy, Washington, DC (USA). Office of 
Remedial Action and Waste Technology. 1988. From Remedial ac- 
tion program annual meeting; Gaithersburg, MD (USA); 18-20 Oct 
1988. In Remedial Action Programs annual meeting. Proceedings. 
Order Number DE89009669. Available from NTIS, PC A24/MF A01. 

During the early stages of the Uranium Mill Tailings Remedial Ac- 
tion Project, there were some serious questions regarding the 
ownership of and consequently the responsibility for disposal of 
hazardous wastes at UMTRA sites. In addition to State and Indian 
Tribe waste disposal regulations, UMTRA must also conform to 
guidelines established by the NRC, OSHA, EPA, and DOT. Be- 
cause of the differing regulatory thrusts of these agencies, UMTRA 
has to be vigilant in order to ensure that the disposal of each parcel 
of waste material is in compliance with all regulations. Mixed-waste 
disposal presents a particularly difficult problem. No single agency 
is willing to lay claim to the regulation of mixed-wastes, and no con- 
ventional waste disposal facility is willing to accept it. Consequently, 
the disposal of each lot of mixed-waste at UMTRA sites must be 
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handled on a case by case basis. A recently published position pa- 
per which spells out UMTRA policy on waste materials indicates 
that wastes found at UMTRA sites are either residual radioactive 
wastes, or mixed-wastes, or for the disposal of hazardous waste is 
determined by the time the original material arrived. If it arrived prior 
to the termination of the AEC uranium supply contract, its disposal 
is the responsibility of UMTRA. If it arrived after the end of the con- 
tract, the responsibility for disposal lies with the former operator. 


49065 (DOE/RL-89-17) The Hanford Site environmental 
restoration and waste management five-year plan activity data 
sheets. Department of Energy, Richland, WA (USA). Richland Op- 
erations Office. Aug 1989. 495p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC06-87RL10930. Order Number 
DE89015597. Available from NTIS, PC A21/MF A01 - OSTI; GPO 
Dep. 

During the preparation of a national five-year plan covering envi- 
ronmental restoration and waste management activities for the 
Department of Energy (DOE) defense complex, detailed Activity 
Data Sheets (ADSs) were prepared as field office input to DOE- 
Headquarters (DOE-HQ) for their use in developing the plan. This 
national plan is scheduled to be issued in August 1989. Before its 
issuance, a small group of key State and Indian Nation representa- 
tives were involved in a review of the plan. At that time, the field 
office ADSs were available for a limited review. These ADSs, which 
present work scope and cost projections, are based on anticipated 
‘needs,’ and are not considered a formal budget submittal. The 
sheets are broken into three categories: waste management (WM), 
environmental restoration (ER), and corrective activities (CA). In 
turn, each of these categories is divided into four priority levels. The 
instructions following this introduction describe these four priority 
levels. Each fieid office is preparing a five-year implementation plan 
in support of the DOE-HQ five-year plan. Each of these implemen- 
tation plans will be updated annually. These implementation plans 
will be developed with the benefit of reviews by affected States, In- 
dian Nations, and regulatory agencies. 


49066 (DP-MS—89-48) Human factors in incident investiga- 
tion. Armstrong, M.E. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1989]. 24p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-8907110-1: 33. 
annual meeting of the Human Factors Society, Athens, GA (USA), 7 
Jul 1989). Order Number DE89014148. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Savannah River Site (SRS), located in South Carolina, is a 
key Department of Energy production and research facility for nu- 
clear materials. Incident investigations performed at the Savannah 
River Site showed the cause of approximately 75% of all operating 
incidents in non-reactor facilities to be human error. The technical 
incident reporting system in place required the investigator to list 
the cause of an incident in broad terms (i.e., Personnel Error, 
Equipment Error) and to categorize it according to subciassifications 
(i.e., operator Error, Supervisor Error, Mechanic Error). The report- 
ing system, using these classifications, tended to emphasize “what 
happened” during an incident and “who was involved”, instead of 
getting to the details of “why” an incident occurred. The high rate of 
human error as the cause of incidents indicated that further analysis 
was in order. This presentation will discuss the development and 
implementation of the root cause analysis system at SRS by FSES 
(Facility Safety Evaluation Section) human factors professionals. 3 
refs., 2 figs., 2 tabs. 


49067 (FE+1869) Risk concept in nuclear safety in case of 
fission material management out of reactors. Frolov, V.V.; 
Tukalov, V.E. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 
1987. 15p. (In Russian). Order Number DE90604938. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

T-17677. 

The risk concept in nuclear safety during fission material manage- 
ment (uranium enrichment, nuclear fuel fabrication, and spent fuel 
regeneration as well as storage and transport) presupposing a com- 
plex of measures aimed at preventing the initiation of self-sustaining 
chain reaction (SSCR) and the limitation of its potential conse- 
quences is considered. The general approach to the estimate of 





SSCR risk including the analysis of four types of consequences: fa- 
tal outcomes, health damage, long-term stochastic effects and 
material damage is presented. The attention is paid to the consider- 
ation of the cost-benefit correlation as regards nuclear-hazardous 
equipment with radiation shielding. 5 refs.; 1 fig.; 1 tab. 


49068 (IAEA-INFCIRC-368) Report on a radiological acci- 
dent in the southern Urals on 29 September 1957. Nikipelov, 
B.V.; Romanov, G.N.; Buldakov, L.A.; Babaev, N.S.; Kholina, Yu.B.; 
Mikerin, E.|. International Atomic Energy Agency, Vienna (Austria). 
Jul 1989. 14p. Order Number DE90602591. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Translated from Russian. 

In response to concern expressed by the international community 
about the possible consequences of a radiological accident which 
occurred at a military installation in the southern Urals in 1957, So- 
viet specialists have prepared this report containing information on 
this event. Owing to a fault in the cooling system used for the con- 
crete tanks containing highly active nitrate acetate wastes, a 
chemical explosion occurred in these materials on 29 September 
1957 and radioactive fission products were released into the atmos- 
phere and subsequently scattered and deposited in parts of the 
Chelyabinsk, Svendiovsk and Tyumensk provinces. 9 tabs. 
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49069 (DP-MS—89-36) The role of quality assurance in 
implementing measurements and measurement control require- 
ments. Dorsett, R.S. Westinghouse Savannah River Co., Aiken, SC 
(USA). 1989. 4p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO09-89SR18035. (CONF-890736—69: 30. annual meeting 
of the Institute of Nuclear Materials Management, Orlando, FL 
(USA), 9-12 Jul 1989). Order Number DE89017856. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The need for specific functions/operations to meet specific 
requirements of multiple DOE orders has a tendency to result in re- 
dundant administrative systems. With respect to Quality Assurance 
(QA), it is not uncommon to determine what must be done to ac- 
complish a specific mission, and then determine what additional 
actions are necessary to meet QA requirements. To maximize effec- 
tiveness, QA must be incorporated into, and become an integral 
part of, mission methodology. QA should and can be an effective 
tool in assuring that Measurement and Measurement Control (M 
and MC) program are adequate, effective and met the latest DOE 
requirements. The M and MC section of DOE Order 5633.3, Control 
and Accountability of Nuclear Materials was reviewed with the aim 
of ascertaining which requirements could be met, in part of or in full, 
by the use of existing or planned programs to achieve compliance 
with ANIS/ASME NQA-1, QA Program Requirements for Nuclear 
Facilities. Numerous NQA-1 requirements were found to be directly 
applicable to the following key elements of M and MC: organization, 
selection and qualification of measurement methods, training and 
qualification of measurement personnel, measurement systems, and 
measurement control. A summary of these requirements and their 
application to M and MC are discussed in the paper. 


49070 (DP-MS-—89-42) A manual accountability system de- 
signed to reduce operator error. Abramczyk, M.R. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1989]. 14p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-890736-67: 30. annual meeting of the Institute of Nuclear 
Materials Management, Orlando, FL (USA), 9-12 Jul 1989). Order 
Number DE89017854. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

At the Savannah River Plant, the separations areas are not 
equipped with automated accountability systems, therefore account- 
ability is performed manually. Several years ago, the Computer 
Systems Engineering group was requested to develop a computer- 
ized accountability system for the separations areas that would rely 
on manual entry and perform the necessary computations, adjust 
and maintain the books, and generate the necessary reports. In ad- 
dition, the system would provide a complete audit trail and help 
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reduce operator errors. Since the separations areas are actually di- 
vided into several material balance areas, the Computer Systems 
Engineering group was faced with several detailed specifications. 
Rather than designing a computerized accountability system for 
each material balance area, they designed a generic system that 
each area could tailor to its process. The system helps in reducing 
operator errors by displaying simple data entry forms, performing 
data validations when possible, providing field help, performing all 
computations, and generating the necessary reports. Many valida- 
tion tables are user configurable, as well as the equations for 
computing transfer and inventory values. 8 figs. 


49071 (KFK-4515) Is the use of plutonium in the fuel cycle 
incompatible with the Constitution?. Wagner, H. Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Jan 1989. 
56p. (In German). Order Number DE90707288. Available from NTIS 
(US Sales Only), PC AO4/MF A01. 

Protection of the life and health of the population is one of the 
major constitutional obligations of the state. in the nuclear energy 
sector, the legislation has given concrete shape to its protective du- 
ties by appropriate licensing requirements and regulatory provisions 
which are particularly stringent, by an elaborate system of state 
supervision, and by a great number and variety of safeguarding pro- 
visions. In spite of all this, there can be no absolute protection 
against the hazards of technology, and hence a remaining risk has 
to be accepted also in connection with the use of plutonium in the 
fuel cycle. The provisions of the Atomic Energy Act governing the 
handling of plutonium are made so as to satisfy the demand for 
protection in relation to the peaceful use of plutonium, and are com- 
patible with the Constitution. (orig./HSCH). 


49072 (NUREG/CR-5004) Resolution of recurring loss 
alarms. Smith, B.W.; Ehinger, M.H.; Hebble, T.L.; Wachter, J.W. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Pacific Northwest Lab., Richland, WA 
(USA); Oak Ridge National Lab., TN (USA). Aug 1989. 76p. Spon- 
sored by Nuclear Regulatory Commission. DOE Contract 
AC06-76RL01830;AC05-840R21400. (PNL-6240). Available from 
NTIS, PC AO5/MF A01 - GPO - OSTI. 

Patterns in material control and accounting data may indicate a 
loss of nuclear material. Inadvertent MC and A system errors, bi- 
ases, or changes in the rate of holdup accumulation are normally 
the cause of patterns in MC and A data. This report describes a 
program for resolving patterns of safeguards significance in MC and 
A data and provides some examples of the activities. Resolution of 
patterns in process monitoring data used for MC and A focuses on 
systematic characteristics of the process and may invoive large 
quantities of data. Resolution consists of localizing the potential 
causes by detailed analyses and tests, investigating potential 
causes, and taking corrective actions to prevent recurrence. 30 
refs., 31 figs., 4 tabs. 


49073 (RFP-4308) New technology in the design and de- 
velopment of Tamper Indicating Devices. Frank, D.J. Rockwell 
international Corp., Golden, CO (USA). Rocky Flats Plant. [1989]. 
4p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP03533. (CONF-890736-65: 30. annual meeting of the 
Institute of Nuclear Materials Management, Orlando, FL (USA), 9-12 
Jul 1989). Order Number DE89017718. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Tamper Indicating Devices (TID) or seals have been used for 
centuries for the control of physical objects and containers. Al- 
though TIDs are used in the nuclear industry for the same purpose, 
they are more effective because of improved technology. This paper 
will describe the general requirements for the development of an ef- 
fective TID system. In particular, several examples will be presented 
from those considered at Rocky Flats over the past several years. 3 
refs., 1 fig. 


49074 Early AEC safeguards and TSO beginnings. Higin- 
botham, W.A. (Brookhaven National Lab., Upton, NY (USA)). JNMM 
(Journal of Nuclear Materials Management) (USA), 17(4): 8-11 (Jul 
1989). 

In 1967, a committee at Brookhaven National Laboratory sug- 
gested that the Atomic Energy Commission (AEC) should establish 
a safeguards technical support organization at a national laboratory. 
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In February 1968, the AEC established the Technical Support Orga- 
nization (TSO) at Brookhaven. The AEC 1968 safeguards R and D 
program and the first TSO task assignments are summarized. To 
illustrate the nature of the national safeguards activities of TSO dur- 
ing the following 20 years, some of the many field exercises, 
systems studies, special project, and technical assistance on imple- 
menting safeguards measures are described briefly. 


49075 U.S. department of energy safeguards research and 
development program and the brookhaven national laboratory 
technical support organization role. Hammond, G.A. (U.S. Dept. 
of Energy, Office of Safeguards and Security, Washington, DC 
(US)). JNMM (Journal of Nuclear Materials Management) (USA), 
17(4): 12-14 (Jul 1989). 

The Brookhaven National Laboratory (BNL) Technical Support Or- 
ganization (TSO) has played a key role over the past 20 years in 
the evolution of much of the effective materials control and account- 
ability systems implemented successfully at Department of Energy 
(DOE) facilities. The safeguards research and development program 
of the U.S. DOE is summarized, noting the contributions of the 
BNL-TSO. During 1977-79, the non-proliferation features of many 
nuclear fuel cycles were studied in support of the International Nu- 
clear Fuel Cycle Evaluation. The Beirut bombings of 1982 led to 
increased emphasis on physical protection and to establishment of 
a Central Training Academy. High-level and all-DOE reviews of 
DOE safeguards and security led to major improvements in the 
management, operations, and assessment of DOE’s safeguards 
and security programs during 1985-88. TSO is expected to continue 
to play a lead role in stimulating new research initiatives and in 
guiding the development that is necessary for future challenges in 
maintaining cost-effective and credible safeguards. 


49076 Technical support organization efforts in support of 
IAEA safeguards. Gordon, D.M. (Brookhaven National Lab., Upton, 
NY (USA)). JNMM (Joumal of Nuclear Materials Management) 
(USA), 17(4): 25-34 (Jul 1989). 

The Technical Support Organization (TSO) of the Brookhaven 
National Laboratory has been carrying out tasks in support of Inter- 
national Atomic Energy Agency (IAEA) safeguards since 1968, 
when TSO was founded. These tasks have been funded by both 
the Department of Energy Office of Safeguards and Security and by 
the United States Program of Technical Assistance to IAEA Safe- 
guards (POTAS). These tasks have included a variety of systems 
Studies (e.g. the zone approach to IAEA safeguards, the Safe- 
guards Effectiveness Assessment Methodology, and international 
safeguards for uranium enrichment plants), development of 
instruments (e.g., the automated electromanometer and the load- 
cell-based weighing system for UF, cylinders), preparation of 
guidance documents, training of inspectors, and the development 
and evaluation of safeguards seals. This paper reviews some of the 
highlights from this program of support. 


49077 


@ state department perspective on IAEA safeguards. 
Kessler, J.C. (U.S. State Dept., Washington, DC (US)). JNMM 


(Journal of Nuclear Materials Management) (USA), 
(Jul 1989). 

The maintenance of effective international safeguards is a funda- 
mental tenet of U.S. non-proliferation policy. The U.S. Department 
of State plays a substantial role not only in articulating U.S. 
non-proliferation policy, but in the implementation of that policy, in- 
cluding a substantial role in all aspects of U.S. support of IAEA 
safeguards. The State Department's role in supporting IAEA safe- 
guards ranges from considerations related to bilateral agreements 
for cooperation in peaceful uses of nuclear energy and export con- 
trol to many rather technical aspects of safeguards such as the U.S. 
Program of Technical Assistance to IAEA Safeguards (POTAS) and 
negotiation of Facility Attachments for U.S. nuclear facilities subject 
to IAEA safeguards. TSO plays an important role in support of 
these efforts by providing technical advice on a broad range of mat- 
ters where technical and policy issues are closely intertwined. 


17(4): 21-24 


49078 Physical protection. Myre, W.C. (Sandia National Labs., 
Albuquerque, NM (USA)); DeMontmollin, J.M. JNMM (Journal of 
Nuclear Materials Management) (USA), 17(4): 43-45 (Jul 1989). 
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Serious concern about physical protection of nuclear facilities 
began around 1972. R and D was initiated at Sandia National Labo- 
ratories which had developed techniques to protect weapons for 
many years. Special vehicles, convoy procedures, and a communi- 
cations system previously developed for weapons shipments were 
improved and extended for shipments of other sensitive materials. 
Barriers, perimeter alarms, portal and internal control systems were 
developed, tested, and published in handbooks and presented at 
symposia. Training programs were initiated for U.S. and foreign per- 
sonnel. Containment and surveillance techniques were developed 
for the IAEA. Presently emphasis is on computer security, active 
barriers, and techniques to prevent theft or sabotage by “insiders”. 


49079 Los Alamos safeguards program overview and NDA 
in safeguards. Keepin, G.R. (Los Alamos National Lab., NM 
(USA)). JNMM (Journal of Nuclear Materials Management) (USA), 
17(4): 35-42 (Jul 1989). 

The safeguards R and D program at Los Alamos will be outlined 
briefly, from its formal beginning in December 1966 to the present. 
From the start, an important factor in the success and ongoing 
achievements of the Los Alamos program has been a close techni- 
cal liaison between safeguards researchers and the materials 
processing experts in the Laboratory’s extensive nuclear material 
processing facilities. Some of the major contributions of the program 
to safeguards technology development and its effective implementa- 
tion will be highlighted, together with a brief overview of the several 
ongoing safeguards training courses at Los Alamos for IAEA in- 
spectors and safeguards professionals from the United States as 
well as many advanced and developing countries around the world. 


49080 Recent and future TSO directions. Indusi, J.P. 
(Brookhaven National Lab., Upton, NY (USA)). JNMM (Journal of 
Nuclear Materials Management) (USA), 17(4): 58-61 (Jul 1989). 

For most of TSO’s 20 years of existence, the emphasis has been 
on safeguards, security, and international safeguards systems. Re- 
cently, TSO has been asked to support related activities in the 
Department of Energy and the Department of Defense. Through a 
combination of the efforts of the TSO staff members and key people 
in the sponsoring agencies. TSO has been able to meet these new 
challenges. Recent TSO activities have been in support of the DOE 
Office of Classification and Technology Policy, the DOE Office of 
Security Evaluations, the DOE Office of Arms Control, and the Air 
Force Weapons Laboratory. A brief description of these technical 
support programs is given in this talk. Also to be discussed are is- 
sues related to the management of a technical support group such 
as TSO. 


49081 Department of energy defense programs perspectives 
on safeguards, security, and classification. Eyck, E.Q.T. (Office 
of Safeguards and Security, U.S. Department of Energy, Washing- 
ton, DC (US)). JNMM (Journal of Nuclear Materials Management) 
(USA), 17(4): 46-49 (Jul 1989). 

This paper discusses why national and international safeguards 
and the protection of sensitive information are important to the 
United States and to other nations. It demonstrates that while the 
opposite consequence appears logical these functions will probably 
become even more important if the major powers agree on further 
arms reductions. Some of the steps taken by the U.S. Department 
of Energy to improve the effectiveness of its safeguards, security, 
and classification programs are reviewed. The valuable contribu- 
tions in these areas since 1968 and 1976, respectively by the 
Technical Support Organization and the International Safeguards 
Project Offoce at Brookhaven are noted. 


49082 The role of the office of security evaluations (OSE). 
Torres, J.L. (Office of Military Applications, U.S. Dept. of Energy, 
Washington, DC (US)). JNMM (Journal of Nuclear Materials Man- 
agement) (USA), 17(4): 50-55 (Jul 1989). 

The fundamental role of OSE is to assess the effectiveness of 
Safeguards and Security (S and S) policies and programs in the 
U.S. Department of Energy (DOE). To achieve this objective, OSE 
conducts a management-oriented Inspection and Evaluation (| and 
E) program which is one of the three levels of S and S oversight in 
the DOE; i.e., (1) operating contractor self-audit; (2) field office sur- 
vey of contractor; and (3) Headquarters | and E. The | and E 
management-oriented and independent oversight program reports to 





the Secretary through the Assistant Secretary for Defense Pro- 
grams. The | and E effort involves an evaluation of field office and 
contractor management of the S and S program. The inspection (I) 
activity is a "vertical” assessment of a particular field office over the 
spectrum of up to eight toppics. The Evaluation (E) activity reviews 
specific elements or topics across the DOE; hence these are 
described as “horizontal” assessments. These | and E activities in- 
clude both compliance and performance tests - the latter includes 
such topics as response forces, nuclear material control capabilities, 
and computer security, etc. The | and Es are performed on "59 key 
facilities” on an 18-month cycle. This paper describes the back- 
ground leading to the current OSE, the basic organizational 
structure, the accomplishments achieved in 1986-88 the directions 
of the program up to the ned of June 1988, and new avenues to 
enhance the effectiveness and credibility of the program. 


49083 Storage vault for uranium oxide. Hooker, G.J. Transac- 
tions of the American Nuclear Society (USA), 55: 22-23 (1987). 
(CONF-871110—: 3. international conference on facility operations 
safeguards interface, San Diego, CA (USA), 29 Nov - 4 dec 1987). 

This paper describes the conceptual design of a vault for storing 
uranium oxide. Unique features of this vault are the storage racks 
and the method of surveillance. Uranium oxide packaged in 2-| can- 
isters would be stored in a borated concrete slab placed on the 
vault floor. The slab would be constructed with a rectangular array 
of vertical holes, each of which could contain up to two canisters. 
Each hole would be covered with a square tile to serve as a radia- 
tion shield and to prevent casual entry. Canisters would be held one 
atop the other in a basket attached to the lower surface of each tile. 
Continual surveillance of each storage position would be provided 
by a network of light sources and photosensors located along oppo- 
site edges of the storage rack such that two light beams intersect 
perpendicularly above each storage hole but below the radiation 
shield. Accessing a hole activates a unique pair of photosensors, 
identifying the position to the value inventory control computer sys- 
tem. Protection against adversarial attack and intrusion detection 
during nonworking hours would be provided by standard methods 
used in the industry. The photosensor system would protect against 
insiders working in collusion to divert material. This would be ac- 
complished by limiting the material vulnerable to diversion to that 
authorized for access. 


49084 New concept for reprocessing input verification. Koch, 
L. Transactions of the American Nuclear Society (USA), 55: 23 
(1987). (CONF-871110-: 3. international conference on facility op- 
erations safeguards interface, San Diego, CA (USA), 29 Nov - 4 
dec 1987). 

Future trends in reprocessing of spent fuel demand a new con- 
cept in the verification of the reprocessing input. An analytical robot 
has been adapted for sample conditioning of isotope dilution mass 
spectrometry, which in its final version will allow for fully automatic 
on-site preparation of samples for mass spectrometric analysis. De- 
tails of the setup of the robot in a glovebox, and its peripheral 
devices used for all steps from gravimetric aliquoting to loading of 
mass spectrometric filaments are described. A recent development 
in mass spectrometric analysis makes the measurement of 
nanogram amounts of plutonium possible by the so-called flash 
evaporation technique. This concept is superior to the earlier devel- 
oped resin-bead technique. A description of the new technique of 
analyzing reprocessing input samples is given. Depending on the 
number of analysis and transport problems, the mass spectrometric 
analysis will be done either on-site or in verification laboratories. 
The smali size of plutonium samples will allow easier transport and 
at the same time a considerably shorter mass spectrometric analy- 
sis time of the order 5 min/sample. 


49085 Valve cover for 48 Y cylinders. Mestre, E. (COGEMA, 
Pierrelatte (France)). Transactions of the American Nuclear Society 
(USA), 55: 23-24 (1987). (CONF-871110—: 3. international confer- 
ence on facility operations safeguards interface, San Diego, CA 
(USA), 29 Nov - 4 dec 1987). 

On August 25, 1984, the ship Mont-Louis was wrecked with a 
lading of thirty 48 Y cylinders of UF,. Each cylinder was equipped 
with a protective valve cover. After recovery of the cylinders, an 
evaluation program was carried out. Inspections showed that 3 of 
the 30 cylinders showed abnormal internal pressure due to small 
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water leaks caused by warping in the valves. In particular, the 
evaluation showed that the deformation observed was due to a dis- 
placement of the valve cover. To develop more effective protection 
for the valves, a study was conducted by a working team set up un- 
der the aegis of the Nuclear Safety and Protection Institute and 
coordinated by COGEMA. The author concludes that the new valve 
cover model presents a real improvement with regard to the existing 
model and should receive, after an examination by the competent 
authorities, use approval for the UF, cylinders 48 Y transports. 


49086 CIPSS [computer-integrated process and safeguards 
system]: The integration of computer-integrated manufacturing 
and robotics with safeguards, security, and process opera- 
tions. Leonard, R.S.; Evans, J.C. Transactions of the American 
Nuclear Society (USA), 55: 29-30 (1987). (CONF-871110-: 3. in- 
ternational conference on facility operations safeguards interface, 
San Diego, CA (USA), 29 Nov - 4 dec 1987). 

This poster session describes the computer-integrated process 
and safeguards system (CIPSS). The CIPSS combines systems de- 
veloped for factory automation and automated mechanical functions 
(robots) with varying degrees of intelligence (expert systems) to cre- 
ate an integrated system that would satisfy current and emerging 
security and safeguards requirements. Specifically, CIPSS is an ex- 
tension of the automated physical security functions concepts. The 
CIPSS also incorporates the concepts of computer-integrated manu- 
facturing (CIM) with integrated safeguards concepts, and draws 
upon the Defense Advance Research Project Agency’s (DARPA’s) 
strategic computing program. 


49087 The use of artificial intelligence for safeguard fuel re- 
processing plants. Wachter, J.W. (Oak Ridge National Lab., TN 
(USA)); Forgy, C.L. Transactions of the American Nuclear Society 
(USA), 55: 32 (1987). (CONF-871110-—: 3. international conference 
on facility operations safeguards interface, San Diego, CA (USA), 
29 Nov - 4 dec 1987). 

Recorded process data from minirun campaigns conducted at the 
Barnwell Nuclear Fuels Plant have been utilized to study the suitabil- 
ity of computer-based artificial intelligence (Al) methods for process 
monitoring for safeguards purposes. The techniques of knowledge 
engineering were used to formulate the decision-making software. 
The computer software accepted as input process data customarily 
used for process operations that had previously been recorded on 
magnetic tape during the 1980 miniruns. The OPSS5 Al language 
was used to construct an expert system for simulated monitoring of 
the process. Such expert systems facilitate the employment of the 
heuristic reasoning used by human observers to form reasoned 
conclusions from incomplete, inaccurate, or otherwise fuzzy data. 


49088 Development of an integrated process information 
system for a reprocessing plant. Beedgen, E.; Kugele, E.; 
Lausch, J.; Orth, H. Transactions of the American Nuclear Society 
(USA), 55: 35-36 (1987). (CONF-871110-: 3. international confer- 
ence on facility operations safeguards interface, San Diego, CA 
(USA), 29 Nov - 4 dec 1987). 

In 1983, Lausch and Weh described a concept for an integrated 
process information system for an industrial scale reprocessing 
plant. This work is relevant to the safeguards approach of the Ger- 
man industrial reprocessing plant at Wackersdorf; work in this area 
is done at the Kernforschungszentrum Karlsruhe and the Karlsruhe 
Reprocessing Plant (WAK). Based on four components, process 
data, analytical data, inventory determination, and statistical analy- 
sis, a coordinated effort was made to improve the process control at 
WAK and the abilities of near-real-time nuclear materials accoun- 
tancy were tested. 


49089 Inventory estimation for nuclear fuel reprocessing 
systems. Beyerlein, A.L.; Geldard, J.F. Transactions of the Ameri- 
can Nuclear Society (USA), 55: 38-39 (1987). (CONF-871110-: 3. 
international conference on facility operations safeguards interface, 
San Diego, CA (USA), 29 Nov - 4 dec 1987). 

The accuracy of nuclear material accounting methods for nuclear 
fuel reprocessing facilities is limited by nuclear material inventory 
variations in the solvent extraction contactors, which affect the sep- 
aration and purification of uranium and plutonium. Since in-line 
methods for measuring contactor inventory are not available, simple 
inventory estimation models are being developed for mixer-settler 
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contactors operating at steady state with a view toward improving 
the accuracy of nuclear material accounting methods for reprocess- 
ing facilities. The authors investigated the following items: (1) 
improvements in the utility of the inventory estimation models, (2) 
extension of improvements to inventory estimation for transient 
nonsteady-state conditions during, for example, process upset or 
throughput variations, and (3) development of simple inventory esti- 
mation models for reprocessing systems using pulsed columns. 


49090 Moisture corrections in neutron coincidence counting 
of PuO.. Stewart, J.E. (Los Alamos National Lab., NM (USA)); 
Menlove, H.O. Transactions of the American Nuclear Society (USA), 
55: 43-44 (1987). (CONF-871110-: 3. international conference on 
facility operations safeguards interface, San Diego, CA (USA), 29 
Nov - 4 dec 1987). 

Neutron coincidence counters are used routinely in US Depart- 
ment of Energy and international facilities for quick verification 
measurements of a wide variety of uranium- and plutonium-bearing 
materials. Typically, active interrogation is the preferred technique 
for uranium, and passive counting is used for plutonium. The most 
frequently used passive neutron counter is the HLNC-Il. This is the 
standard instrument for °4°Pu (effective) verifications made by the 
International Atomic Energy Agency and Euratom-Luxembourg in- 
spectorates. The *4°Pu (effective) determination is combined with a 
plutonium-isotopic measurement to yield an independent verification 
of sample plutonium mass. Assuming a set of pure PuO2 samples 
with known and uniform plutonium isotopics and uniform bulk den- 
sity, the plutonium mass of verification samples form the set can be 
measured to better than 1% accuracy in 5 min of counting using 
only the uncorrected real coincidence rate. An algorithm that cor- 
rects for sample/detector neutron multiplication effects yields <1% 
accuracy for pure PuO. samples with known but variable plutonium 
isotopics and variable bulk density. 


49091 inherent limitations of fixed time servo-controlled ra- 
diometric calorimetry. Wetzel, J.R.; Duff, M.F.; Lemming, J.F. 
Transactions of the American Nuclear Society (USA), 55: 44-46 
(1987). (CONF-871110—: 3. international conference on facility op- 
erations safeguards interface, San Diego, CA (USA), 29 Nov - 4 
dec 1987). 

There has been some interest in low precision, short run time 
calorimetry measurements. This type of calorimetry measurement 
has been proposed for use when high precision measurements are 
not required, for example, to screen scrap containers to determine if 
there is enough material to be measured more accurately of for 
confirmatory measurements that only require low precision results. 
The equipment needed to make these measurements is a servo- 
controlled calorimeter with a sample preequilibration bath. The 
preequilibration bath temperature is set to the internal temperature 
of the calorimeter running at a fixed servo-controlled wattage level. 
The sample power value is determined at a fixed time form the 
sample loading into the calorimeter. There are some limitations and 
areas of uncertainties in the use of data obtained by this method. 
Data collected under controlled conditions demonstrate the limita- 
tions. Sample packaging, preequilibration time, and item wattage 
were chosen as the variables most likely to be encountered in a 
plant environment. 


49082 Problems associated with field-testing of sealing tech- 
niques in nuclear facilities. d’Agraives, B.C. Transactions of the 
American Nuclear Society (USA), 55: 54 (1987). (CONF-871110-: 
3. international conference on facility operations safeguards inter- 
face, San Diego, CA (USA), 29 Nov - 4 dec 1987). 

As a research and development team involved in the develop- 
ment and field-testing of underwater ultrasonic sealing techniques, 
the authors have encountered practical problems in applying their 
technology to actual facilities. They have had some experience in 
applying sealing techniques for boiling water reactor fuel assemblies 
in the Kahl reactor in the Federal Republic of Germany (FRG) 
where they were able to organize a series of demonstrations in col- 
laboration with the FRG support program to the International Atomic 
Energy Agency. More recently, another long-term demonstration 
program in a storage pond at Sellafield, U.K., in collaboration with 
British Nuclear Fuels Limited, aimed at verifying the suitability and 
reliability of special ultrasonic sealing bolts for immersible transport/ 
storage fuel containers. 
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49093 Spent-fuel diversion detection with fork equipment. 
Rinard, P.M. (Los Alamos National Lab., NM (USA)); Bosler, G.E. 
Transactions of the American Nuclear Society (USA), 55: 55-56 
(1987). (CONF-871110—: 3. international conference on facility op- 
erations safeguards interface, San Diego, CA (USA), 29 Nov - 4 
dec 1987). 

The fork detector measures neutron and gross gamma-ray emis- 
sions from spent-fuel assemblies stored under water to verify the 
integrity of the assemblies against diversions. The fork detector is 
sensitive to diverted pins, placing limitations on potential divertors. 
Diversions of most or all of an assembly's pins are readily de- 
tectable, but diversions that are small fractions of an assembly are 
not. A successful diversion past the fork detector requires excep- 
tional understanding of the assemblies and the detector responses. 
Successful diversions from an assembly can only be small and, 
therefore, must be applied to a large number of assemblies, en- 
hancing the effectiveness of containment and surveillance devices. 


49094 Error propagation in reprocessing input volume mea- 
surements: A study based on experiment and computer 
simulations. Foggi, C.; Aparo, M.; Dionisi, M.; Frazzoli, F.V.; 
Remetti, R. Transactions of the American Nuclear Society (USA), 
55: 56-57 (1987). (CONF-871110-: 3. international conference on 
facility operations safeguards interface, San Diego, CA (USA), 29 
Nov - 4 dec 1987). 

The measurements performed at the input of the reprocessing 
plant to determine the nuclear material flow into the process are 
complex in nature and require many techniques and instruments. 
The European Nuclear Energy Agency and the Joint Research 
Center-Ispra have begun to study the uncertainties affecting the 
measurement of input solution volume. The study includes experi- 
ments on a small-scale input accountancy tank, MITA (Mepis Input 
Tank Analysis), and analysis of the measurements and error propa- 
gation by the Monte Carlo Simulation Program for Reprocessing 
Input Tank (SPRIT). The SPRIT program has been developed for 
simulating the complete cycle of measurements performed by the 
operator at the input of the reprocessing plant to determine the nu- 
clear material flow into the process. For a given plant, a given 
measurement procedure, and a given fuel solution, SPRIT 
calculates the volume of liquid and the amounts of uranium and plu- 
tonium in the solution, as perceived by the measurement system. 
The differences between these values and the actual values are at- 
tributable to the measurement errors, which are simulated by the 
use of appropriate stochastic functions associated with each error 
source. By repeating the calculation, a frequency distribution of the 
measurements can be built, form which the precision and accuracy 
of the measurement can be determined. 


49095 An overview of artificial intelligence applications to 
safeguards. Johnson, C.E. Transactions of the American Nuclear 
Society (USA), 55: 67-68 (1987). (CONF-871110-: 3. international 
conference on facility operations safeguards interface, San Diego, 
CA (USA), 29 Nov - 4 dec 1987). 

The rapidly growing discipline of artificial intelligence (Al) has de- 
livered a number of expert systems that aid analyses of processes 
and procedures by emulating the analysis and decisions of experts. 
Expert systems have not reached the point of replacing experts, but 
can provide assistance in their absence. In narrow domains, expert 
systems can relieve the expert of less demanding analyses and 
decisions, freeing him/her for more important tasks. Safeguards ex- 
perts are in great demand, and the decision processes they perform 
are not always well-defined. The general area of safeguards analy- 
sis is representative of the type of activity that benefits from the 
assistance provided by Al techniques. The American Nuclear Soci- 
ety is holding a topical meeting, Artificial Intelligence and Other 
Innovative Computer Applications in the Nuclear Industry, on Au- 
gust 31-September 2, 1987. The technical papers cover a number 
of applications of potential benefit to safeguards and the safeguards 
interface with facility operations. This paper is a technical review of 
papers presented at the topical meeting. 


49096 Consideration of fuel cycle safeguards approaches. 
Ikawa, K. Transactions of the American Nuclear Society (USA), 55: 
69-70 (1987). (CONF-871110-—: 3. international conference on facil- 
ity operations safeguards interface, San Diego, CA (USA), 29 Nov - 
4 dec 1987). 





Many people in the field of international safeguards agree that the 
implementation of international safeguards should be carried out in 
a more effective manner than they have experienced or observed. 
However, the definition of effectiveness differs from person to 
person. States have allowed the IAEA to assume hypothesized ad- 
versary actions in order to establish technical procedures of actual 
inspections, but have never accepted an assumption that states 
might be adversaries to the IAEA safeguards system itself. On the 
contrary, many states have accepted voluntary IAEA safeguards 
and have consistently assisted the IAEA in developing and applying 
its safeguards system. If this fact had been taken into account in 
the design philosophy of the IAEA safeguards system, it would have 
been a more cooperative system than the present one. The authors 
believe the solution is to be found in trade-off procedures between 
the theoretical effectiveness of the system and its practical imple- 
mentation, and what decisive parameters to be used in such 
procedures will be found in the characteristics of the fuel cycle within 
a state or group of states. They call such an approach to the effec- 
tive implementation of safeguards fuel cycle oriented safeguards. 


49097 Detection probabilities in fuel cycle oriented sate- 
guards. Canty, J.J. (Univ. der Bundeswehr (Germany, F.R.)); Stein, 
G.; Avenhaus, R. Transactions of the American Nuclear Society 
(USA), 55: 70 (1987). (CONF-871110—: 3. international conference 
on facility operations safeguards interface, San Diego, CA (USA), 
29 Nov - 4 dec 1987). 

An intensified discussion of evaluation criteria for International 
Atomic Energy Agency (IAEA) safeguards effectiveness is currently 
under way. Considerations basic to the establishment of such crite- 
ria are derived from the model agreement INFCIRC/153 and include 
threshold amounts, strategic significance, conversion times, re- 
quired assurances, cost-effectiveness, and nonintrusiveness. In 
addition to these aspects, the extent to which fuel cycle characteris- 
tics are taken into account in safeguards implementations (Article 
81c of INFCIRC/153) will be reflected in the criteria. The effective- 
ness of safeguards implemented under given manpower constraints 
is evaluated. As the significant quantity and timeliness criteria have 
established themselves within the safeguards community, these are 
taken as fixed. Detection probabilities, on the other hand, still pro- 
vide a certain degree of freedom in interpretation. The problem of 
randomization of inspection activities across a fuel cycle, or portions 
thereof, is formalized as a two-person zero-sum game, the payoff 
function of which is the detection probability achieved by the inspec- 
torate. It is argued, from the point of view of risk of detection, that 
fuel cycle-independent, minimally accepted threshold criteria for 
such detection probabilities cannot and should not be applied. 


49098 Zone approach implementation in Canada: Concepts 
and experience. Healey, GJ. Transactions of the American 
Nuclear Society (USA), 55: 71-72 (1987). (CONF-871110—: 3. in- 
ternational conference on facility operations safeguards interface, 
San Diego, CA (USA), 29 Nov - 4 dec 1987). 

In 1982, the International Atomic Energy Agency (IAEA) refined 
its inspection goals for verifying the flow terms in the material 
balance equation applied at Canadian bulk handling facilities. Dis- 
cussions were held between the Atomic Energy Control Board and 
the IAEA Division of Safeguards Operations B to examine what ap- 
proaches could be used to meet the refined inspection goals and 
what the implementation problems would be. An alternative to flow- 
based schemes that was selected for implementation was the 
coordinated approach. Theoretically, the coordinated approach re- 
quires that all facilities in the fuel cycle be treated as a single facility 
or multiple material balance areas (MBAs) as a single super MBA. 
In recent years, the terms coordinated approach and super MBA 
have been replaced by zone approach and zone, respectively. The 
theoretical zone approach as discussed with the IAEA in 1982 pro- 
posed a combined fresh and spent fuel zone. Such a zone would 
have a single facility attachment, single ICRS, PILS and MBRs, 
singe 90a and 90b statements, and simultaneous physical inventory 
verifications at all zone facilities. The paper briefly discusses the 
recording and reporting aspects of the zone approach and the po- 
tential problems to be faced. The zone would need no verification of 
flow between zone facilities; only verification of flows into and out of 
the zone would be required. 


05 NUCLEAR FUELS 
0560 Legislation and Regulations 


49099 Optimal allocation of international atomic energy 
agency inspection resources. Markin, J.T. (Los Alamos National 
Lab., NM (USA)). Transactions of the American Nuclear Society 
(USA), 55: 72-73 (1987). (CONF-871110—: 3. international confer- 
ence on facility operations safeguards interface, San Diego, CA 
(USA), 29 Nov - 4 dec 1987). 

Each year the Department of Safeguards of the International 
Atomic Energy Agency (IAEA) conducts inspections to confirm that 
nuclear materials and facilities are employed for peaceful purposes. 
Because of limited inspection resources, however, the IAEA cannot 
fully attain its safeguards goals either quantitatively as measured by 
the inspection effort negotiated in the facility attachments or qualita- 
tively as measured by the IAEA criteria for evaluating attainment of 
safeguards goals. Under current IAEA procedures the allocation of 
inspection resources assigns essentially equal inspection effort to 
facilities of the same type. An alternative approach would incorpo- 
rate consideration of all material categories and facilities to be 
assigned inspection resources when allocating effort to a particular 
facility. One such method for allocating inspection resources is 
based on the IAEA criteria. The criteria provide a framework for al- 
locating inspection effort that includes a ranking of material types 
according to their safeguards importance, an implicit definition of in- 
spection activities for each material and facility type, and criteria for 
judging the attainment of safeguards goals in terms of the quality 
and frequency of these inspection activities. This framework is ap- 
plicable to resource allocation for an arbitrary group of facilities 
such as a state’s fuel cycle, the facilities inspected by an operations 
division, or all of the facilities inspected by the IAEA. 


0560 Legislation and Regulations 
Refer also to citation(s) 49048, 49074, 49259, 49324 


49100 (CONF-8810239—Absts., pp. 1.7-1.20) Model provi- 
sions for DOE Federal Facility Agreements. Taimi, K.|. (Dept. of 
Energy, Washington, DC (USA)). USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (USA). Office of Remedial Action 
and Waste Technology. 1988. From Remedial action program 
annual meeting; Gaithersburg, MD (USA); 18-20 Oct 1988. In Re- 
medial Action Programs annual meeting. Proceedings. Order 
Number DE89009669. Available from NTIS, PC A24/MF A01. 

Section 120 (e) of the Superfund Amendments and Reauthoriza- 
tion Act (SARA) requires that Interagency Agreements (IAG) be 
developed between EPA and Federal Agencies which are the lead 
agencies in CERCLA clean-up actions. Over the past several years, 
DOE has been negotiating with EPA and States to develop IAGs at 
various sites. The result of these negotiations has been consoli- 
dated in a Model Federal Facility Agreement (FFA) which goes 
beyond the SARA requirements. The model FFA addresses DOE 
clean-up actions from the investigation phase through remedial ac- 
tivities. It provides for State involvement in the decision-making 
process, integrates RCRA and CERCLA requirements, provides for 
stipulated penalties, and is enforceable. Negotiation of FFA’s allow 
DOE, EPA, and the States to perform their roles in the remedial ac- 
tion process in an efficient and timely manner. 


49101 (CONF-8810239-Absts., pp. 2.29-2.43) DOE integra- 
tion of the NEPA and CERCLA processes. Pelletier, R. (Dept. of 
Energy, Washington, DC (USA)). USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (USA). Office of Remedial Action 
and Waste Technology. 1988. From Remedial action program 
annual meeting; Gaithersburg, MD (USA); 18-20 Oct 1988. In Re- 
medial Action Programs annual meeting. Proceedings. Order 
Number DE89009669. Available from NTIS, PC A24/MF A01. 

It is DOE's policy to satisfy the requirements of NEPA and CER- 
CLA. It is DOE’s intention to satisfy the requirements of both laws 
with a single, integrated set of documentation. The primary instru- 
ment for DOE's integrated NEPA/CERCLA process will be the RI/FS 
process. The RI/FS process will be supplemented, as needed, to 
meet the procedural and documentation requirements of NEPA. 
Thus, the integrated document shall be and RI/FS - EIS. The 
scheduling of the RI/FS - EIS documentation development is critical 
to total project planning. EH has tentatively estimated that eight 
months is required for review and approval of any primary docu- 
ment. In addition, EH has estimated seven and one half years will 
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be required to obtain a Record of Decision (ROD) for an integrated 
RI/FS - EIS document. Although this time period may be shortened 
through innovative implementation of remedial action plans, it un- 
derscores the importance of factoring RI/FS - EIS document review 
early in the project planning stage. In order to expedite the review 
and comment period, EH will not attempt to review and comment on 
all primary and secondary documents. The appropriate Program or 
Field Office will be responsible for scheduling EH review times into 
the overall program schedule. 


49102 (DOE/RW/00141-T1) Nuclear Waste Education 
Project: Final report. League of Women Voters Education Fund, 
Washington, DC (USA). [1989]. 28p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract FC01-87RW00141. 
Order Number DE89017564. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

In summary, both the Atlanta and Albuquerque pilot seminars 
achieved the Nuclear Waste Education Project's goal of informing 
citizens on both the substance and the process of nuclear waste 
policy so that they can better participate in future nuclear waste de- 
cisions. Nuclear waste issues are controversial, and the seminars 
exposed the nature of the controversy, and utilized the policy de- 
bates to create lively and provocative sessions. The format and 
content of any citizen education curriculum must be made to fit the 
particular goal that has been chosen. If the Department of Energy 
and the LWVEF decide to continue to foster an informed dialogue 
among presenters and participants, the principles of controversial 
issues education would serve this goal well. If, however, the Depart- 
ment of Energy and/or the LWVEF decide to go beyond imparting 
information and promoting a lively discussion of the issues, towards 
some kind of consensus-building process, it would be appropriate to 
integrate more interactive sessions into the format. As one evalua- 
tor wrote, “In-depth participation in finding solutions or establishing 
policy — small group discussion” would have been preferable to the 
plenary sessions that mostly were in the form of lectures and expert 
panel discussion. The evaluator continued by saying, “Since these 
[small group discussions] would require more time commitment, they 
might be part of follow-up workshops focused on particular topics.” 


49103 (EUR-12049) Impact of the new IAEA transport regu- 
lations for the safe transport of radioactive materials on 
package design and transport. Schneider, K. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. 126p. 
Available from NTIS (US Sales Only), PC A07/MF A01. 

in April 1985 the 1985 Edition of the IAEA Safety Series No. 6, 
Regulations for the Safe Transport of Radioactive Materials, was is- 
sued. This is a completely revised edition which shall come into 
force internationally in the late eighties. This edition will supersede 
the 1973 (As Amended, 1979) edition. A paragraph by paragraph 
comparison is carried through, followed by a consideration on the 
impact on general requirements for packaging and transport. A de- 
tailed estimate on packaging design and transport is performed for 
typical products of the nuclear fuel cycle. The major practical conse- 
quences likely to be encountered are presented. 


49104 (INIS-XN-188) Decree No. 88-1130 of 14 December 
1988 publishing an Addendum in the form of an exchange of 
letters to the Agreement of 10 December 1962 between the 
Government of the French Republic and the Government of the 
Grand-Duchy of Luxembourg on mutual assistance between 
the French and Luxembourg fire brigades and rescue services. 
International Atomic Energy Agency, Vienna (Austria). 21 Dec 1988. 
ip. (In French). Order Number DE90601751. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The amendments made by this Addendum refer to nuclear acci- 
dents or other radiological emergency situations. It is provided that 
in case of a nuclear accident or radiological emergency with trans- 
border consequences, irrespective of the country of origin, each 
State will give the assistance required insofar as possible. (NEA). 


49105 (INIS-XN-191) Decree No. 88-862 of 6 May 1988 
amending Decree No. 75-306 of 28 April 1975 on protection of 
workers against the hazards of ionizing radiation in large nu- 
clear installations. International Atomic Energy Agency, Vienna 
(Austria). 8 May 1988. 9p. (in French). Order Number DE90601753. 
Available from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 


56 ERA Vol. 14, No. 23 


The purpose of this amendment is to incorporate into French law 
the Directive of the Council of the European Communities of 3 
September 1984 amending the basic radiation protection standards 
for workers. The Decree entered into force on 19 November 1988 
(NEA). 


49106 (INIS-XN—192) Agreement between the Government 
of the French Republic and the Swiss Federal Council on Mu- 
tual Assistance in case of a catastrophe or a serious accident. 
International Atomic Energy Agency, Vienna (Austria). 9 Apr 1989. 
3p. (In French). Order Number DE90601754. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

This agreement, signed on 14 January 1987, was formally 
approved in France by Act No. 88-1255 of 30 December 1988 (pub- 
lished in the Journal Officiel de la Republique Francaise of 4 
January 1989). The agreement was published by Decree No. 89- 
207 of 7 April 1989. It lays down a comprehensive legal framework 
for mutual emergency assistance. It provides, in particular, that res- 
cue teams will be sent by the Parties in all cases of catastrophe 
and serious accidents, including nuclear incidents. (NEA). 


49107 (INIS-XN—193) Warning and assistance in case of ac- 
cidental transtrontier pollution. Smets, H. International Atomic 
Energy Agency, Vienna (Austria). 1989. 16p. (In French). (CONF- 
8902134—: Conference on warning and assistance in case of 
accidental transfrontier pollution, Brussels (Belgium), 16 Feb 1989). 
Order Number DE90601755. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

This lecture provides a description of the agreements and proce- 
dures in force based on the principles of rapid notification and 
mutual assistance in case of accidents likely to have transfrontier 
effects. The lecturer recalls that these principles are contained in an 
OECD recommendation to States in 1974. He refers to the 1986 
Chernobyl nuclear accident which triggered the fast adoption of the 
two IAEA conventions on early notification of a nuclear accident and 
on mutual assistance in that event. Since then, many countries 
have recognised these principles as an obligation between neigh- 
bouring countries and in the framework of maritime and nuclear 
activities and have concluded relevant agreements. The agreements 
concluded by Belgium on notification and assistance regarding 
transfrontier pollution are listed and described. (NEA). 


49108 (INIS-XN—194) Stb 465 - Decree of 10 September 
1986 concerning the implementation of Sections 28-32 and 34 
of the nuclear energy Act (Radiation Protection Decree). Inter- 
national Atomic Energy Agency, Vienna (Austria). 1986. 4ip. (in 
Dutch). Order Number DE90601756. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

This Decree replaces the Decree of 10 September 1969 on ra- 
dioactive materials (Stb 1969, No. 404) and takes into account the 
Directive of the Council of the European Communities No. 80/836 
Euratom revising the basic radiation protection standards. It lays 
down a licensing system for radioactive materials and for X-ray ap- 
paratus, particle accelerators etc. The Decree also provides that 
records must be kept of the possession, use and transfer of ra- 
dioactive materials. Exemptions from licensing and registration are 
permitted in exceptional cases, provided radiation protection mea- 
sures are observed. (NEA). 


49109 (INIS-XN—195) Stb 403 - Order of the Minister of Jus- 
tice of 3 September 1987 publishing in the Staatsblad the text 
of the Decree on the transport of fissionable materials, ores 
and radioactive substances (Stb 1969 No. 405) as last amended 
by Decree of 4 June 1987, Stb 342. International Atomic Energy 
Agency, Vienna (Austria). 1987. 15p. (In Dutch). Order Number 
DE90601759. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

This Order contains the consolidated text of the 1969 transport 
Decree as amended by the Decree of 4 June 1987. (NEA). 


49110 (INIS-XN—-196) Stb 342 - Decree of 4 June 1987 
amending the Decree on the transport of fissionable materials, 
ores and radioactive substances. International Atomic Energy 
Agency, Vienna (Austria). 1987. 15p. (in Dutch). Order Number 
DE90601760. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 





The 1969 transport Decree governs all modes of transport of fis- 
sile and radioactive materials as well as ores in and to and from the 
Netherlands. The 1987 Decree amends it, in particular, for modern- 
ization purposes. (NEA). 


49111 (INIS-XN—197) Act of 18 December 1987 relating to 
the control of the export of strategic goods, services and tech- 
nology. International Atomic Energy Agency, Vienna (Austria). 18 
Dec 1987. 6p. Order Number DE90601749. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Translated from Norwegian. 

This Act controls the export of nuclear material and equipment 
and sensitive nuclear technology and services. In particular, it pro- 
vides for strict controls and verification of certain exports. (NEA). 


49112 (INIS-XN—198) Regulations No. 187 of 31 May 1988 
amending section 7 of the regulations on protective measures 
during work involving ionizing radiation. International Atomic En- 
ergy Agency, Vienna (Austria). 31 May 1988. 1p. (In Norwegian). 
Order Number DE90601757. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

These regulations amend regulations No. 1157 of 14 Jun 1985 on 
protective measures during radiation work. Henceforth workers si- 
multaneously exposed to radiation and cytostatic substances must 
be given special work instructions to secure their safety. (NEA). 


49113 (NUREG—1356) State cost sharing of training: A 
Task Force report. Montgomery, J.M.; Fiater, D.A.; Hughes, D.R. 
Sr.; Lubenau, J.O.; Merges, P.J.; Mobley, M.H.; Raglin, K.A. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Governmental and Public Affairs. Aug 1989. 112p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A06/MF 
A01 - GPO; OSTI; INIS. 

In March 1988, The Office of Governmental and Public Affairs 
(GPA) completed a report (NUREG-1311) entitled, “Funding the 
NRC Training Program for States.” This report responded to a Com- 
mission's request for study of NRC’s long-standing practice of 
paying the travel and per diem of state personnel who attend NRC 
sponsored training. In May 1988, the Chairman endorsed the report 
in most respects but asked for further study of a cost sharing of 
travel and per diem costs. As a result, the Director of GPA’s State, 
Local and Indian Tribe Programs (SLITP) established a Task Force 
comprised of representatives from the Conference of Radiation 
Control Program Directors, Inc., the Agreement States and the NRC 
to look at ways that the states can share the costs of NRC training, 
particularly travel and per diem. At the request of the Director, GPA, 
the Task Force also looked at related cost and quantity issues asso- 
ciated with the NRC training program for state personnel. This 
report includes a discussion of NRC and state perspectives on the 
issue of sharing travel and per diem costs, a discussion of options, 
and recommendations for likely cost savings and quality of training 
improvement. 1 ref., 3 figs., 2 tabs. 
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49114 (GS/+-89-54(prepr.)) First application of the 
momentum-loss achromat to the isotopic separation of rela- 
tivistic projectile fragments. Blank, B.; Gaimard, J.J.; Geissel, H.; 
Muenzenberg, G.; Schmidt, K.H.; Stelzer, H.; Suemmerer, K.; Clerc, 
H.G.; Hanelt, E.; Voss, B. Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). Jun 1989. 19p. Available from 
Geselischaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). 

Projectile fragments were produced with a 403 MeV/u “°Ar beam 
from the SATURNE accelerator in a thick carbon target. By use of 
the spectrometer SPES | in combination with a shaped energy de- 
grader, a clean secondary beam of °°P was separated. The results 
of this first application of a momentum-loss achromat to relativistic 
projectile fragments confirm model calculations published previ- 
ously. In particular, several experimental values for the energy loss 
and the energy-loss straggling have been found to agree with the 
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predictions. The amount of cross contaminants originating from 
secondary reactions proved to be very small. As an additional sepa- 
ration tool a range telescope was successfully tested. (orig.). 


49115 (WSRC-RP-89-65) Tritium processing at the Savan- 
nah River Site (SRS): Present and future. Ortman, M.S.; Heung, 
L.K.; Nobile, A.; Rabun, R.L. Ill. Westinghouse Savannah River Co., 
Aiken, SC (USA). 1989. 22p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO9-89SR18035. (CONF-891093-1: 36. 
American Vacuum Society national vacuum symposium, Boston, MA 
(USA), 23-27 Oct 1989). Order Number DE89017857. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Tritium handling equipment and methods at the Savannah River 
Site Tritium Facilities have been continually improved since tritium 
processing operations began in 1955. Several new technologies 
were introduced into the Tritium Facilities in the 1980’s. One of 
these is the use of fluidiess, mechanical pumps (Normetex and 
Metal Bellows) to replace mercury pumps. A second is the use of 
metal hydride technology to store, purify, isotopically separate, 
pump, and compress hydrogen isotopes. Metal hydrides, such as 
La-Ni-Al alloys and Pd loaded on kieselguhr, offer significant flexibil- 
ity and size advantages compared with conventional tritium handling 
technology, such as gas tanks, thermal diffusion columns, and me- 
chanical compressors. Metal hydrides have been used in the Tritium 
Facilities since 1984 with the most important application of this 
technology being planned for the Replacement Tritium Facility, a 
$140 million facility scheduled for completion in 1990 and startup in 
1991. 11 refs., 9 figs. 
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49116 (CONF-891027-—2) The advanced neutron source— 
designing to meet the needs of the user community. Peretz, 
F.J. Oak Ridge National Lab., TN (USA). 1989. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From International symposium on research reactor safety, opera- 
tions and modifications; Chalk River (Canada); 23-27 Oct 1989. 
Order Number DE89017259. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

The Advanced Neutron Source (ANS) is to be a multi-purpose 
neutron research center, constructed around a high-flux reactor now 
being designed at the Oak Ridge National Laboratory (ORNL). Its 
primary purpose is to place the United States in the forefront of 
neutron scattering in the twenty-first century. Other research pro- 
grams include nuclear and fundamental physics, isotopes 
production, materials irradiation, and analytical chemistry. The Ad- 
vanced Neutron Source will be a unique and invaluable research 
tool because of the unprecedented neutron flux available from the 
high intensity research reactor. But that reactor would be ineffective 
without world-class research facilities that allow the fullest utilization 
of the available neutrons. And, in turn, those research facilities will 
not produce new and exciting science without a broad population of 
users coming from all parts of the nation, and the world, placed in a 
simulating environment in which experiments can be effectively con- 
ducted, and in which scientific exchange is encouraged. This paper 
discusses the measures being taken to ensure that the design of 
the ANS focuses not only on the reactor, but on providing the ex- 
periment and user support facilities needed to allow its effective 
use. 5 refs., 4 figs. 


49117 (LA-UR-89-1065) LANSCE [Los Alamos Neutron 
Scattering Center] target data collection system. Kernodle, A.K. 
Los Alamos National Lab., NM (USA). 1988. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
8810182-24: International collaboration on advanced neutron 
sources (ICANS), Los Alamos, NM (USA), 3-7 Oct 1988). Order 
Number DE89009357. Available from NTIS, PC AQ2/MF A01 - 
OSTI; GPO Dep. 

The Los Alamos Neutron Scattering Center (LANSCE) Target 
Data Collection System is the result of an effort to provide a base of 
information from which to draw conclusions on the performance and 
operational condition of the overall LANSCE target system. During 
the conceptualization of the system several purposes and goals 


ERA Vol. 14, No. 23 57 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


were defined. A survey was made of custom as well as off the shelf 
hardware and software which was capable of meeting these goals. 
The first stage of this system was successfully implemented for the 
LANSCE run cycle 52. From the operational experience gained thus 
far with the LANSCE Target Data Collection System, it would appear 
as though this system will indeed meet all of the previously defined 
requirements that seem to develop after a new system is installed. 


49118 (LA-UR-89-3169) The possible use of a spallation 
neutron source for neutron capture therapy with epithermal 
neutrons. Grusell, E.; Conde, H.; Larsson, B.; Roennavist, T.; 
Sornsuntisook, O.; Crawford, J.; Reist, H.; Dahl, B.; Sjoestrand, 
N.G.; Russel, G. Los Alamos National Lab., NM (USA). [1989]. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-8903150-3: Workshop on neutron beam design, 
development and performance for neutron capture therapy, Cam- 
bridge, MA (USA), 30-31 Mar 1989). Order Number DE90000696. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Spallation is induced in a heavy material by 72 MeV protons. The 
hereby produced neutrons with essentially an evaporation spectrum 
with a peak energy of less than 2 MeV are moderated in two steps, 
first in iron, and then in carbon. Results from neutron fluence mea- 
surements in a perspex phantom placed close to the moderator are 
presented. Monte Carlo calculations of neutron fluence in a water 
phantom are also presented under some chosen configurations of 
spallation source and moderator. The calculations and measure- 
ments show a good agreement and also show that useful thermal 
neutron fluences are attainable in the depth of the brain, at proton 
currents of less than 0.5 mA. 3 refs., 5 figs., 4 tabs. 


49119 (NPL-RS(EXT)-97) Dosimetry and control of radia- 
tion processing. National Physical Lab., Teddington (UK); United 
Kingdom Panel on Gamma and Electron Irradiation, Slough (UK). 
Jan 1988. 77p. (CONF-8704386—: One day symposium on dosime- 
try and control of radiation processing, Teddington (UK), 8 Apr 
1987). Order Number DE90602656. Available from NTIS (US Sales 
Only), PC AO5/MF A01 - OSTI; INIS. 

Eight invited papers on the general theme of 'Dosimetry and Con- 
trol of Radiation Processing’, presented at a one day symposium 
held at the National Physical Laboratory, are collected together in 
this document. Seven of the papers are selected and indexed sepa- 
rately. (author). 


49120 (NPL-RS(EXT)-97, pp. 30-38) Computerised control 
of mixed product irradiation using cobalt 60. Elliott, R.A. (John- 
son and Johnson Ltd., Slough (UK)). National Physical Lab., 
Teddington (UK); United Kingdom Panel on Gamma and Electron Ir- 
radiation, Slough (UK). Jan 1988. (CONF-8704386-: One day 
symposium on dosimetry and control of radiation processing, Ted- 
dington (UK), 8 Apr 1987). In Dosimetry and control of radiation 
processing. A one day symposium convened by the UK Panel on 
Gamma and Electron Irradiation and held at National Physical Lab- 
oratory, Teddington on 8 April 1987. Order Number DE90602656. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The control techniques are described which were implemented at 
a UK irradiation sterilization plant and resulted in improved overall 
plant efficiency. The plant uses a Co-60 gamma irradiation source. 
Topics discussed include the speed of the product conveyor belt, si- 
multaneous irradiation of mixed density products and reduced target 
depth. The whole system is now computerized and load scheduling 
can be performed quickly and accurately by relatively unskilled per- 
sonnel. (U.K.). 


49121 A compact dense-plasma-focus neutron source for 
detector calibrations. Burns, E.J.T. (Sandia National Labs., Albu- 
querque, NM (USA)); Falacy, S.M.; Hill, R.A.; Thacher, P.D.; 
Koehler, H.A.; Davis, B. Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands), 40/41(pt.2): 1248-1251 (Apr 1989). DOE 
Contract AC04-76DP00789. (CONF-881151-: 10. international con- 
ference on the application of accelerators in research and industry, 
Denton, TX (USA), 7-9 Nov 1988). 

A 1.4 kJ ultraclean Mather-type dense plasma focus has produced 
14 MeV neutrons on 650 consecutive shots without a misfire and 
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without purging the gas. The average D-T neutron output was (3.4+- 
0.8) x 10° neutrons per shot. The D-T neutron pulse was used to 
calibrate fast-scintillator, photomultiplier neutron detectors. (orig.). 


08 HYDROGEN 


49122 (HESS-8801) Preliminary manuscripts for the 9th 
presentation of researches on hydrogen energy systems. Hy- 
drogen Energy System Society, Tokyo (Japan). 17 Nov 1988. 59p. 
(In Japanese). (CONF-8811261-: 9. conference on researches on 
hydrogen energy system, Tokyo (Japan), 17 Nov 1988). Order 
Number DE89772175. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

This is a presentation synopsis of researches on hydrogen en- 
ergy systems. LaCosHx, a metallic alloy for hydrogen storage, has 
two solid phase domains; 6 and a. It is possible to change equilib- 
rium constants between the two phases and to control the 
composition and the hydrogen storage property by the magnetic 
field. It was indicated that the non-equilibrium phase in the ZrNi by 
combustion synthesis decreases or erases the stored amount of hy- 
drogen. Possibility of developing a liquefied heat exchanger of an 
air-liquifying type hydrogen engine and how the specific impulse in- 
fluences the temperature effectiveness, the combustor pressure and 
the Mach number are studied. In the experiment of thermo-electric 
conversion of Na, the output density of 0.47W/cm* was obtained. 
The Ni-hydrogen secondary battery using metallic alloy for hydro- 
gen storage, which is excellent electrode material, is of high energy 
density and its development is much expected. Rafts to produce 
hydrogen as a substitute for petroleum fuel by solar cells are unre- 
alizable in view of energy incomings and outgoings. It is possible to 
put LNG engines to practical use by using oxygen enriched air. The 
problem of CO, and others which are bringing about climatic 
changes by warming the earth is also studied. 38 references, 55 fig- 
ures, 8 tables. 
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49123 (HESS—8801, pp. 31-33) Research on a hydraulic 
power-hydrogen energy system. Hydrogen energy system us- 
ing hydraulic power that is not utilized at present. Ichikawa, 
Hiroshi (Nagasaki Minami High School, Nagasaki (Japan)). Hydro- 
gen Energy System Society, Tokyo (Japan). 17 Nov 1988. (in 
Japanese). (CONF-8811261—: 9. conference on researches on hy- 
drogen energy system, Tokyo (Japan), 17 Nov 1988). In Preliminary 
manuscripts for the 9th presentation of researches on hydrogen en- 
ergy systems. Order Number DE89772183. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

This is the study of a hydrogen energy system which does not re- 
quire a water reservoir dam and makes use of running water’s low 
heads. A conduit gravity hydraulic turbine which can be installed un- 
der any condition was designed. An injector and moving vanes are 
installed in the water conduit and an overflow pore is set in the up- 
per part. An experiment was carried out with a water conduit of 
150mm bore diameter, 2m head and 3 of 35cm? vanes. The result 
was as follows. The quantity of water treated was 0.95-1.7m*/ 
minute. The revolving speed was 180-306rpm. And the utmost 
torque was 2.6-0.92kg-cm. The amplitude of output fluctuations can 
be made smaller by moving the vanes and setting them in parallel 
connection and by preventing overflow with the space made around 
the axis of rotation. Hydrogen production by water electrolysis re- 
quires the electric power of 3.5-5.5kWh per 1m® of hydrogen and it 
is to be executed after setting a test hydraulic turbine. Hydrogen 
may be stored or transported as metal hydrogen or as gas, but stor- 
age and transportation as metal hydrogen is more promising. 4 
references, 4 figures, 2 tables. 


49124 (HESS—8801, pp. 27-30) Hydrogen energy system of 
transport and traffic facilities (Part 2). Watanabe, Kenji (Ship Re- 
search Institute, Tokyo (Japan)). Hydrogen Energy System Society, 
Tokyo (Japan). 17 Nov 1988. (In Japanese). (CONF-8811261-: 9. 
conference on researches on hydrogen energy system, Tokyo 





(Japan), 17 Nov 1988). In Preliminary manuscripts for the 9th pre- 
sentation of researches on hydrogen energy systems. Order 
Number DE89772182. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

A system which uses hydrogen as substitutional energy for trans- 
port and traffic facilities is studied. For the production of hydrogen, 
the solar energy secured by rafts in the South Pacific is to be ap- 
plied. Either in the solar cell method or in the reflector method, 
K=Q/Q,, (Q is making energy for hydrogen production installations 
and Q,, is energy of produced hydrogen.) is over 1. That means 
neither method is effective as outgoing energy exceeds incoming 
energy. Taking future improvements of efficiency and reduction of 
producing costs into account, K=0.24 is thought possible. Therefore, 
a calculation was made in the solar cell method with K=0.24. Mak- 
ing energy for tankers which carry liquefied hydrogen from the 
South Pacific and for various installations at home was enumerated. 
Also studied was unnecessary making energy for various installa- 
tions of petroleum fuel which will be useless when substituted by 
hydrogen. 30 large tankers will be out of use. Innecessary lots of 
domestic transport facilities and storage tanks were calculated too. 
The making energy for hydrogen production rafts is so big that even 
when the making energy which will become unnecessary is 
deducted, this system is not likely to achieve the purpose of substi- 
tuting petroleum. 5 references. 
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49125 (HESS-—8801, pp. 1-4) Hydrogen-absorption charac- 
teristics of metallic alloys for hydrogen storage in a strong 
magnetic field. Yamamoto, Isao (Yokohama National Univ. 
(Japan)); Yamaguchi, Masuhiro. Hydrogen Energy System Society, 
Tokyo (Japan). 17 Nov 1988. (in Japanese). (CONF-8811261-: 9. 
conference on researches on hydrogen energy system, Tokyo 
(Japan), 17 Nov 1988). In Preliminary manuscripts for the 9th pre- 
sentation of researches on hydrogen energy systems. Order 


Number DE89772176. Available from NTIS (US Sales Only), PC 


A04/MF A01. 

This paper studies the hydrogen absorption characteristics of 
metallic alloys for hydrogen storage in a strong magnetic field. 
LaCos/H, has two solid-phase regions, beta and gamma, and its 
saturation magnetization draws different linear change patterns with 
regard to X (X = 3.4). Logarithmic pressure change (LPC) with X = 
4.1 and 3.7, along with In (P,,Po) produces a primary linear pattern 
with regard to the strength of the field. The above P,, and Po repre- 
sent equilibrium hydrogen pressure in field H and without a 
magnetic field, respectively. The X corresponds to the central region 
in two phases, beta and gamma. The LPC value in a 14-tesla field 
equaled its theoretical value. At X = 3.5, LPC deviates from the 
straight line and has only a small value. This is because X is close 
to the low-composition end (X = 3.4) of the beta-gamma region. 
LPC corresponds to the beta-to-gamma logarithmic changes in 
equilibrium constant and In (Ko/Ky), where KH and Ko represent 
the equilibrium constants with and without a field, respectively. The 
14-tesla field produced as large an effect as 21%, corresponding to 
the equilibrium constant change. The composition and hydrogen- 
storage characteristics of hydrides can be controlled by adjusting 
the field. 4 references, 4 figures, 1 table. 


49126 (HESS—8801, pp. 5-8) Non-equilibrious phase and its 
hydrogen-storage characteristics in fire-synthesized ZrNi. 
Nishimura, Mutsumi (National Reserch Institute for Metals, Tsukuba 
(Japan)); Amano, Muneyuki; Furumaki, Masao. Hydrogen Energy 
System Society, Tokyo (Japan). 17 Nov 1988. (in Japanese). 
(CONF-8811261—: 9. conference on researches on hydrogen en- 
ergy system, Tokyo (Japan), 17 Nov 1988). In Preliminary 
manuscripts for the 9th presentation of researches on hydrogen en- 
ergy systems. Order Number DE89772177. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

The fire-synthesis process consists of (a) igniting one end of a 
pulverized mixed body, a part of a high-melting-point inorganic com- 
pound, (b) thus causing it to synthesize, (c) allowing the reaction 
effect to spread by itself due to generated heat, and (d) thus obtain- 
ing the target body. The fire-synthesized ZrNi(Z1) contains small 
quantities of non-equilibrious Ni, ;Zrg(Z9),Ni;9Zr7(Z7), and Zr2Ni(Z2). 
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The authors used the arc dissolution process to take these compo- 
nents out in a single phase, and examined the relationship between 
equilibrium hydrogen pressure and stored-hydrogen quantity in each 
phase. Z1 stores hydrogen to become ZrNiH3. The fire-synthesized 
annealed Z1 contains non-equilibrious Z9 and Z7. In proportion to 
the content ratio of Z9 and Z7, the quantity of stored hydrogen de- 
clines. By storing hydrogen, Z2 produces ZrH2 and ZrNiH3. At this 
time, the ZrNiH3 phase stores less hydrogen than single-phase Z1, 
so that Z2 somewhat reduces the stored hydrogen. At 373 K, the 
Z7 hydrogen storage curve draws a two-stage change with regard 
to equilibrium hydrogen pressure. 6 references, 6 figures. 


0806 Industrial and Commercial Use 
Refer also to citation(s) 49124 


49127 (HESS—8801, pp. 9-15) Aircraft engine which uses 
liquid hydrogen as fuel. Heisha, Hiroyuki (Mitsubishi Heavy Indus- 
tries, Ltd., Tokyo (Japan)). Hydrogen Energy System Society, Tokyo 
(Japan). 17 Nov 1988. (In Japanese). (CONF-8811261-—: 9. confer- 
ence on researches on hydrogen energy system, Tokyo (Japan), 17 
Nov 1988). In Preliminary manuscripts for the 9th presentation of 
researches on hydrogen energy systems. Order Number 
DE89772178. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

This is the explanation of an aircraft engine(E) which uses liquid 
hydrogen(LH) as fuel. There are an air-turbo ram jet engine, a 
scram jet engine and an air liquefying engine. An air liquefying hy- 
drogen or both liquid hydrogen and liquid oxygen as cooling and 
heating source, intake air is liquefied. After the pressure is raised by 
a pump, hydrogen or hydrogen*oxygen and liquified air operate the 
rocket engine. Operation is possible in a wide range of 0-12 Mach 
and the specific impulse is 800-6,000 seconds. Operation conditions 
of air liquefaction are to be changed according to the speed of the 
aircraft. The heat exchanger, the booster pump of liquefied air, the 
combustor and the controller are the items requiring development. 
Development of a highly efficient and light weight exchanger is par- 
ticularly difficult. So a basic experiment was carried out concerning 
the removal of caking material generated by air liquefaction. Adhe- 
sion of ice and dry ice to the heat exchange tube and blinding were 
less than expected and the liquefied air was produced with ease, so 
there is a promising prospect for development. 9 figures. 


49128 (HESS—8801, pp. 39-42) Study on liquid air cycle en- 
gine (LACE). Tsujikawa, Yoshiharu (Univ. of Osaka Prefecture 
(Japan)); Fukumori, Hiroshi. Hydrogen Energy System Society, 
Tokyo (Japan). 17 Nov 1988. (in Japanese). (CONF-8811261—: 9. 
conference on researches on hydrogen energy system, Tokyo 
(Japan), 17 Nov 1988). In Preliminary manuscripts for the 9th pre- 
sentation of researches on hydrogen energy systems. Order 
Number DE89772185. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

The liquid air cycle engine (LACE) was investigated. The incom- 
ing air at a high speed is decelerated to subsonic velocity and 
compressed, further decelerated by a diffuser, then liquefied by the 
cold heat of liquid hydrogen in a liquefier. This is injected together 
with the hydrogen in a combustor. The combustion gas is expanded 
by nozzles to give thrusts. The process was analyzed by changing 
the temperature efficiency (E) of liquefier from 10 - 90%. The spe- 
cific thrust is increased with high value of E, and 1600 sec. is given 
by E at 90%. The equivalence ratio (parameter for flow rate of hy- 
drogen required to liquefy the air) rapidly decreases with increasing 
E, requiring less volume of hydrogen for cooling. Calculation was 
done in the analysis assuming the equivalence ratio equal to 8 and 
E at 40%. Since the velocity at outlet increases and the work of 
pump is also increases when the combustor pressure is raised, a 
combustor pressure that maximize the specific thrust exists. Specific 
thrust of a rocket is about 450 sec. and is independent on the Mach 
number. Specific thrust of LACE is higher than that of a rocket up to 
Mach 10. 7 references, 6 figures. 
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Refer also to citation(s) 49159, 49162, 50239, 50315, 50343 


49129 (DOE/METC-—89/0265) Natural gas to liquids: Tech- 
nology status report. Malone, R.D.; Komar, C.A. (eds.). USDOE 
Morgantown Energy Technology Center, WV (USA). Jan 1989. 23p. 
Sponsored by U.S. DOE Fossil Energy. Order Number 
DE89000982. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

In 1984, DOE initiated a program for expanding the knowledge 
base and for developing concepts, methods, and processes to con- 
vert natural gas to liquid fuels. The initial research activities focused 
on developing a comprehensive understanding of the fundamental 
mechanisms and kinetics when partially oxidating methane directly 
to methanol as the basis for designing a process. The goal is to 
achieve a sufficiently high yield that an operable and economically 
viable process can be applied to converting remote natural gas to 
liquids for transportation to US markets. This research project is 
ongoing and has progressed to include research in catalytic, non- 
catalytic, and biological conversion processes. This report discusses 
these processes. 8 refs., 5 figs., 2 tabs. 


49130 (NEI-FI-79) Coke oven and blast furnace gas control 
and optimization. Ruha, P.; Koskela, J. Kauppa- ja Teollisuusmin- 
isterio, Helsinki (Finland). Energiaosasto. May 1989. 86p. (In 
Finnish). Order Number DE90706449. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

In this work fuel distribution in the Raahe Steel Works is 
discussed, the main target being the processes in which the by- 
product fuels, coke oven and blast furnace gas can be used. From 
this study a system for optimization and priority of fuel distribution is 
derived. Economic factors such as alternative fuel prices and the 
technical limitations of processes are taken into consideration. The 
system developed controls only coke oven gas at this stage but the 
model is designed so that it can be used generally in the control of 
fuel distribution. The prediction of energy consumptions in the long 
term can be made from frequency rate information and in the short 
term from statistical models. In this work the so called floating mean 
and a known maximum prediction period have been used, as the 
control system work in real time. Raahe Steel Works has only one 
coke oven gas supplier i.e. one coke oven battery and five con- 
sumers. Which are, the coke oven battery itself, the power station, 
steelplant and blast furnace ladle heating and the rolling mill reheat- 
ing furnaces. The coke oven battery and reheating furnaces use 
coke oven gas as a mixture with blast furnace gas, other con- 
sumers burn straight coke oven gas. The first part of the work deals 
generally with the distribution and control of fuels in steelworks. Af- 
ter this the coke oven gas distribution system is discussed and a 
control and optimization model is developed. Next the realisation of 
the control system is explained and finally the actual working of the 
model and results obtained are examined. 


49131 (STUB-26) Influence of monensine on degradation 
in biogas plants. Oestergaard, N. Teknologisk Inst., Taastrup (Den- 
mark). Kemiteknik. Aug 1985. 210p. (in Danish). Available from 
Risoe Library, DK-4000 Roskilde. 

Effect of adding Monensine (Rumensine) to calves and the follow- 
ing effect on biogas digestion was reviewed. Continuous digestion 
experiments were made in mesophilic 7 | active volume stainless 
steel digesters using manure from calves fed rations with and with- 
out Rumensine in allowed concentrations (Danish law). Experiments 
were generally made at O 20 days, and 40 days for one of two re- 
actors in the adaption fase following inhibition. Results show that: - 
standard reactor Gvs values were 0,08 to 0,10 - addition of manure 
from calves fed a Monensine containing ration effectively inhibit bio- 
gas production. - adaption was not reached at O-20 days after 10 
weeks - changing O to 40 days greatly minimizes adaption time - 
end product carbon as gas and V.F.A. was only intermidiately low- 
ered by monensine, but V.F.A. concentration of more that 9 grams 
per liter as acetate was measured. A new method using Hungate 
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glass as batch digesters was evolved as to measure long term ef- 
fects of monensine. Effects are: - delayed CO2 reduction - delayed 
acetic of acid digestion - delayed digestion of cellulose. All com- 
pared to standards, with contents from calves not fed monensine. 
Theoretical adaption time (t.a.t) at O 20 days in continuous culture 
was calculated as follows. 1. t.a.t = f (time to obtain maximum gas 
production from batches of continuous digester content), 2. t.a.t = f 
(time to obtaine minimal doubling time as gas production, from 
batches of continuous digester content), t.a.t was calculated to 1. 
about 220 days 2. about 150 days. Conclusion was, that using high 
amounts of Monensine (Rumensine) to calves must be avoided be- 
fore using the manure in biogas plants. (author). 


49132 (UCRL—100568) The thermally induced gas-phase re- 
actions of methane and oxygen: A comparison of experimental 
and computational results. Droege, M.W.; Hair, L.M.; Pitz, W.J.; 
Westbrook, C.K. Lawrence Livermore National Lab., CA (USA). Apr 
1989. 30p. Sponsored by U.S. DOE Fossil Energy; Gas Research 
Institute. DOE Contract W-7405-ENG-48. (CONF-890430-6: Ameri- 
can Institute of Chemical Engineers spring national meeting, 
Houston, TX (USA), 2-6 Apr 1989). Order Number DE90000785. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

As part of the effort to discover technologies that directly convert 
methane to higher value chemicals, the development of catalysts 
that facilitate a partial oxidation or oxidative coupling reaction be- 
tween methane and oxygen is an area of current active research. In 
considering the typical experimental conditions used for catalyst 
studies, it is clear that significant potential exists for the appearance 
of non-catalyzed, thermally activated gas-phase reactions of 
methane and oxygen. Experimentally, in a quartz reactor at 800°C 
with a 3:1 methane-to-oxygen ratio and residence times of the order 
of 5-10 sec, we have observed significant conversion of methane 
(30%) to light hydrocarbons and CO, with appreciable selectivity 
(25%) to C2* components due solely to these background reac- 
tions. In order to better understand and describe the contribution of 
these background reactions during catalyzed reactions, we have 
employed a chemical kinetic model (HCT) developed at this Labora- 
tory to describe these homogeneous gas phase reactions. This 
model has been developed over a number of years primarily for the 
study of methane and natural gas combustion. Presently we are us- 
ing this model to describe homogenous reactions that lead to the 
partial oxidation of methane. We have tested the model against a 
series of experimental reactions comparing the effects of various re- 
action parameters. 20 refs., 4 figs., 1 tab. 
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49133 (BNL—42782) Enhanced carbon conversion of low 
H,/CO ratio syngas: Final report. Sapienza, R.S. Brookhaven Na- 
tional Lab., Upton, NY (USA). Apr 1989. 37p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC02-76CH00016. Order Num- 
ber DE90000534. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

This report discusses the results of liquid phase methanol synthe- 
sis experiments conducted at 225C and 450 psi (starting pressure) 
in a 500 mi batch reactor, using a baseline methanol synthesis cat- 
alyst and a low temperature water gas shift catalyst, either singly or 
mixed. Polyglyme solvents were used as the liquid phase, because 
of their high thermal stability and the high gas and water solubility in 
them. Duration of the experiments was 20-40 minutes. The base- 
line methanol synthesis catalyst was sample L-450 of a C79-3 
catalyst from United Catalyst, Inc., ground and sieved to below 60 
mesh, then reduced. Its composition is 60 parts zinc oxide, 30 parts 
copper oxide, and 10 parts aluminum oxide, by weight. The low 
temperature water gas shift catalyst was simple 53-1 of a Katalco 
catalyst from ICI, ground and sieved to below 60 mesh, then re- 
duced. The composition is 30-35 parts copper oxide, 29-36 parts 
zine oxide and balance, aluminum oxide, by weight. 7 figs., 8 tabs. 
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49134 (EEO-ED-43/106) Refuse burning in cement kilns. 
Demonstration at Blue Circle Westbury Works. Department of 





Energy, London (UK). Energy Efficiency Office; Atkins (W.S.) and 
Partners, Epsom (UK). Feb 1988. 30p. Order Number DE90709220. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Since 1977 Blue Circle Industries plc has used domestic refuse 
as a supplementary fuel for the production of cement clinker, in the 
wet cement kilns at the Westbury Works, Wiltshire. Recently, a new 
natural frequency vibrating screen was added to the refuse process- 
ing plant to allow the selective removal of ash from the raw refuse in 
order to increase refuse firing rates in the kilns. Also, the coal firing 
system was modified to improve combustion conditions. The combi- 
nation of these two changes was expected to increase the coal 
substitution (by refuse) to 15% (on a thermal basis). This offered an 
attractive financial retum on investment in waste preparation plant 
for the cement industry. The project was therefore supported under 
the Energy Efficiency Demonstration Scheme. (author). 


49135 (EEO-ED—194/143) Use of waste tyres as a fuel in a 
tyre remoulding factory. A demonstration at Colway Tyres Ltd. 
[Langley Moor]. Department of Energy, London (UK). Energy Effi- 
ciency Office; National Industrial Fuel Efficiency Services Ltd. 
(NIFES), Newcastle upon Tyne (UK). Mar 1988. 53p. Order Number 
DE90709219. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

At Colway Tyres Ltd approximately 4,800 tonnes of scrap tyre 
(about 750,000 tyres) have to be removed from the site every year. 
The aim of the project was to use about 20% of this waste as a 
solid fuel to generate steam to satisfy the factory process and space 
heating requirements. Plant was installed to shred the tyre casings 
after which they were either burned in a starved air incinerator with 
a waste heat boiler attached, or they were dumped at landfill sites. 
The cost of the new plant was Pound 269,053 which, with the origi- 
nal projected savings of Pound 152,753/year, gives a payback 
period of 1.8 years. Approximately 33% of the savings resulted from 
the reduced transport and tipping charges of the surplus shredded 
tyres. Based on the incinerator alone the capital cost of Pound 
218,850 should have produced savings of Pound 102,650/year 
giving a payback period of 2.1 years. Taking into account all the ad- 
ditional factors required to successfully operate the plant, the capital 
cost at 1987 prices has been estimated at $300,204. With savings 
of $60,900/year, this gives a payback period of 4.9 years. Small 
scale installations of this type are not economically viable. (author). 


49136 (EEO-ED-210/220) Use of straw as an alternative 
fuel. A demonstration at Woburn Abbey. [Milton Keynes]. De- 
partment of Energy, London (UK). Energy Efficiency Office; Ewbank 
Preece Ltd., Brighton (UK). Mar 1988. 29p. Order Number 
DE90709218. Available from NTIS (US Saies Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

In September 1985 Ewbank Preece were appointed as monitoring 
contractor for the Energy Efficiency Demonstration Project at 
Woburn Abbey, Bedfordshire. The project involved the installation of 
a straw-fired boiler supplying hot water, via an underground distribu- 
tion system, to a group of buildings collectively known as Woburn 
Abbey. Existing boilers were removed, apart from oil-fired boilers in 
the Abbey plant room which were adapted as standbys. Woburn 
Abbey stands in 3000 acres of arable cropping, which produces 
2000 tonnes of straw annually, 1000 tonnes of which is available for 
the new boiler. It is calculated that the installation of the straw-fired 
boiler at Woburn Abbey saved Pound 3519 during the year moni- 
tored in reduced fuel oil, gas and electricity costs and taking 
account of operational costs. (author). 


49137 (EPRI-GS—6470) Technical assessment of the 
indirect-fired gas turbine power plant: Final report. Weis, R.R.; 
Lukas, H. Electric Power Research Inst., Palo Alto, CA (USA); 
Hydra-Co Enterprises, Inc., Syracuse, NY (USA); Encotech, Inc., 
Schenectady, NY (USA). c Sep 1989. 206p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 
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The purpose of this research project was to make a specific utility 
site assessment of the indirect fired gas turbine (IFGT) steam in- 
jected power plant (using currently commercially available all metal 
alloy heat exchangers) in comparison with a standard steam power 
plant. A plant size of approximately 5 MW, using wood as fuel, for a 
site in upstate New York was investigated. Past engineering studies 
had shown that the estimates installed cost of the IFGT will be less 
than that for a standard wood-fired condensing steam turbine plant. 
The heat rate, and resulting operating costs had also been esti- 
mated to be better than the wood-fired steam turbine plant. 
However, the current study has indicated that both the lower in- 
stalled cost and much better heat rate were optimistic in today’s 
market place and with today’s technology. The installed cost of the 
IFGT was found to be significantly higher than that of the compara- 
ble conventional steam plant. The heat rate of the IFGT, while 
lower, was found to be only abut 12% better than that of the con- 
ventional plant. The financial analysis showed that the costs to 
generate power were essentially the same for both types of plant 
over the range of the dispatch service and the fuel cost considered. 
The higher installed capital cost and the narrow efficiency gap ad- 
vantage between the IFGT and the conventional steam turbine plant 
was not considered adequate to justify the risks associated with the 
installation of this type of plant in the present economic climate. 11 
figs., 26 tabs. 
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49138 (NEI-DK-209) Glaciers and hydropower for Nuuk/ 
Godthaab West Greenland. Open File Series, 89/2. Braithwaite, 
R.J. Groenlands Geologiske Undersoegelse, Copenhagen (Den- 
mark). May 1989. 52p. Order Number DES0706441. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

Open File Series, 89/2. 

Investigations have been made by the Greenland Technical 
Organization (GTO) since the early 1980s on the feasibility of hy- 
dropower for Nuuk/Godthaab, West Greenland. The main source of 
water would be the Kangerluarsunnguaq (KNNQ) basin to the south 
of Nuuk although the possibility of transferring extra water from an- 
other basin, The Isortuarsuup tasia basin (ISTA), was considered at 
an early stage of planning. The KNNQ basin contains only a sparse 
glacier cover while the ISTA basin has an extensive glacier cover, 
including sectors of the Inland Ice, and contains large ice-dammed 
lakes. Glaciological measurements have been made by the Geolog- 
ical Survey of Greenland (GGU) at Qamanarssup sermia to the 
north-east of the area, and in both the KNNQ and ISTA basins, and 
the present report assesses the possible effects of glaciers on 
runoff from both basins. Runoff from the KNNQ basin is not signifi- 
cantly influenced by glaciers and the basin is essentially a 
precipitation basin. By contrast, glaciers are the main source of 
runoff from the ISTA basin and strongly influence runoff variations 
through both ablation variations and the filling/draining of ice- 
dammed lakes. Runoff simulations for the KNNQ basin by GTO can 
therefore ignore glacier effects but there is a serious problem with 
the homogenuity of the precipitation data from Nuuk which is 
caused by the relocation of the measuring station and must be 
solved. Runoff simulations for ISTA must include glacier effects, and 
especially runoff from the Inland Ice. GGUs measurements of accu- 
mulation on a glacier in the KNNQ basin can be used to forecast 
runoff from the basin, and should be continued, and possibly ex- 
tended, as a contribution to the operation of the hydropower station 
if it is ever built. (author) 57 refs. 


49139 (ORNL/FTR-2878) [Environmental issues related to 
hydroelectric development in the Unites States]: Foreign trip 
report, May 17-22, 1988. Hildebrand, S.G. Oak Ridge National 
Lab., TN (USA). 1 Jun 1988. 10p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE89017503. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler delivered a report and met with principal scientists at 
UNESCO at the invitation of Mr. Nelson da Franca, Project Officer 
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for the IHP. The traveler reviewed contributions to an IHP project 
from two scientists in Czechoslovakia and discussed the format of 
the final report on the project to be developed to be developed in 
early 1989. The traveler was briefed on the next phase of the IHP 
activities by several members of the staff of UNESCO and was in- 
vited to submit new projects related to energy and water to be 
considered at the Intergovernmental Council meeting of the IHP in 
June of 1988. This next phase of the IHP deals with water re- 
sources for sustainable development in a changing environment. 
Several potentially exciting opportunities for the Oak Ridge National 
Laboratory (ORNL) were identified. 


49140 (ORNL/FTR-3348) [Power sector integrated effi- 
ciency program]: Foreign trip report, August 1-11, 1989. 
Waddie, D.B. Oak Ridge National Lab., TN (USA). 18 Aug 1989. 
10p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE89016578. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

| traveled to Guatemala City to discuss host country and US 
Agency for International Development (USAID) Mission interest in 
an AID/Washington sponsored integrated utility efficiency initiative 
and to participate in a cogeneration conference. Discussions were 
held with USAID/Regional Office for Central America & Panama 
(ROCAP), USAID/Guatemala City, the Ministry of Energy and Mines 
(MEM), the Empresa Electrica de Guatemala, and several members 
of the private sector regarding interest and the appropriateness of 
the proposed efficiency initiative. | then traveled to San Jose, Costa 
Rica to participate in a small scale hydro assessment study with a 
National Rural Electric Cooperative Association (NRECA) engineer 
for a newly formed generation and transmission consortium. Data 
were gathered both on member cooperative annual, seasonal and 
diurnal energy demand, as well as engineering data for the site 
analyses. Meetings were held with the cooperative members; US- 
AlD/San Jose; and the Ministry of Natural Resources, Energy and 
Mines to inform them of our progress. 


1302 Site Geology and Meteorology 
Refer also to citation(s) 49140 


1303 Plant Design and Operation 
Refer also to citation(s) 49123 


1305 Economics and Management 
Refer also to citation(s) 49635 


1306 Environmental Aspects 


49141 (DOE/BP/37474—1) Mainstem Clearwater River Study: 
Assessment for salmonid spawning, incubation, and rearing: 
Annual report, FY 1988. Conner, W.P. Nez Perce Tribe, Lapwai, 
ID (USA). Fisheries Resource Management. Jan 1989. 130p. Spon- 
sored by U.S. DOE Management & Administration. DOE Contract 
Al73-87BP37474. Order Number DE89017702. Available from 
NTIS, PC A07/MF AO1 - OSTI; GPO Dep. 

Chinook salmon reproduced naturally in the Clearwater River until 
damming of the lower mainstem in 1927 impeded upstream spawn- 
ing migrations and decimated the populations. Removal of the 
Washington Water Power Dam in 1973 reopened upriver passage. 
This study was initiated to determine the feasibility of re-introducing 
chinook salmon into the lower mainstem Clearwater River based on 
the temperature and flow regimes, water quality, substrate, and in- 
vertebrate production since the completion of Dworshak Dam in 
1972. Temperature data obtained from the United States Geological 
Survey gaging stations at Peck and Spalding, Idaho, were used to 
calculate average minimum and maximum water temperature on a 
daily, monthly and yearly basis. The coldest and warmest (absolute 
minimum and maximum) temperatures that have occurred in the 
past 15 years were also identified. Our analysis indicates that aver- 
age lower mainstem Clearwater River water temperatures are 
suitable for all life stages of chinook salmon, and also for steelhead 
trout rearing. In some years absolute maximum water temperatures 
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in late summer may postpone adult staging and spawning. Absolute 
minimum temperatures have been recorded that could decrease 
overwinter survival of summer chinook juveniles and fall chinook 
eggs depending on the quality of winter hiding cover and the preva- 
lence of intra-gravel freezing in the lower mainstem Clearwater 
River. 


49142 (DOE/BP/63461—2) Augmented fish health monitor- 
ing: Annual report 1987. Michak, P.; Rogers, B. USDOE 
Bonneville Power Administration, Portland, OR (USA). Div. of Fish 
and Wildlife; Washington State Dept. of Fisheries, Olympia, WA 
(USA). Jun 1989. 172p. Sponsored by U.S. DOE Management & 
Administration. DOE Contract AI79-86BP63461. Order Number 
DE89017646. Available from NTIS, PC A08/MF A01 - OSTI; GPO 
Dep. 

Washington Department of Fisheries has divided the sampling 
and data collection into three major groups: adult analysis, juvenile 
analysis and database development. The adult analysis done at 
spawning includes screening for viral pathogens and Bacterial Kid- 
ney Disease (BKD). Pre-spawning mortalities are sampled for the 
presence of bacterial pathogens and parasites to determine causes 
of pre-spawning loss. Juvenile analysis involves monthly monitoring; 
pre-release examinations for viral pathogens, BKD and, where ap- 
propriate, whirling disease (M. cerebralis); completion of the 
Organosomatic analysis on four index stocks, and midterm exams 
on yearling groups for BKD and M. cerebralis. Database develop- 
ment required constructing fish health monitoring forms and a 
computer based data entry and retrieval system. We have com- 
pleted a full year of sampling and data collection, January, 1987 to 
January, 1988. This report will present and analyze this information. 
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1405 Solar Energy Conversion 
Refer also to citation(s) 49168, 50188 


49143 (AD-A-208325/1/XAB) Semiconductor particles and 
arrays for the photoelectrochemical utilization of solar energy. 
Technical report. Bard, A.J. Texas Univ., Austin, TX (USA). Dept. 
of Chemistry. 1988. 11p. (TR—11). Available from NTIS, PC A03/MF 
A01. 

Pub. in Berichte der Bunsengeselischaft fuer Physikalische 
Chemie, Vol. 92, 1187-1194(1988). 

Principles of the design of integrated chemical systems based on 
semiconductor materials for the photoelectrochemical utilization of 
solar energy to drive useful chemical reactions are described. The 
use of different support materials, such as Nafion and silica, to pre- 
pare particulate systems is discussed. Systems with very small (Q- 
) particles are described. Charging of these particles is proposed as 
an important factor in the determination of particle energetics (optical 
band gap and potentials of photogenerated electrons and holes). 


49144 (AFME-85-09-1032) Biogas continuous production 
for rural small-size motors. Anon. Agence Francaise pour la 
Maitrise de l’Energie, 75 - Paris (France). 1987. 55p. (in French). 
Order Number DE89908082. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

A R and D program on a continuous digestion process for straw 
wastes is presented. A digester has been developed and applied to 
biogas production for small motor operation. Four application stud- 
ies have been conducted in Senegal, Niger, Togo, concerning the 
technical and economical potential of these digesters in various do- 
mains: small rural irrigation, dairy farm, manioc waste processing, 
etc. 


49145 (BNL-43177) Effects of conformation and environ- 
ment on bacteriochlorophyll optical spectra: Correlations of 
calculated spectra with structural results. Gudowska-Nowak, E.; 
Newton, M.D.; Fajer, J. Brookhaven National Lab., Upton, NY 
(USA). 1989. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-8908117-4: 8. international 
congress on photosynthesis, Stockholm (Sweden), 6-11 Aug 1989). 





Order Number DE90000030. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

Recent structural data for (bacterio) chlorophylls and chlorins as 
isolated molecules and in proteins have demonstrated the skeletal 
distortions of the chromophores that can be imposed by crystal 
packing and/or protein constraints. We consider here the possibility 
that such conformational variations can affect the highest occupied 
and lowest unoccupied molecular orbital levels of the chromophores 
and thereby modulate their light-absorption properties. We apply the 
concept to the bacteriochlorophyll (BCHL) a - protein antenna com- 
plex from Prosthecochloris aestuarii, whose structure has been 
solved by x-ray diffraction and which exhibits a series of low energy 
absorption maxima at low temperatures that range from 793-825 
nm®. 8 refs., 1 fig., 1 tab. 


49146 (CONF-8908117-2) The primary charge-separation 
rate in isolated photosystem Ii reaction center complex. 
Wasielewski, M.R.; Johnson, D.G.; Govindjee; Preston, C.; Seibert, 
M. Argonne National Lab., IL (USA). [1989]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 8. 
international congress on photosynthesis; Stockholm (Sweden); 6- 
11 Aug 1989. Order Number DE89017674. Available from NTIS, PC 
A - OSTI; GPO Dep. 

The primary charge-separation act in isolated bacterial reaction 
center (RC) complex occurs in 2.8 ps at room temperature and 0.7— 
1.2 ps at 10K. Because of similarities between the bacterial and 
photosystem Il (PSII) RC’s, it is of considerable interest to obtain 
analogous charge-separation rates in the higher plant system. 
Although the original isolation of the PSII RC was an important ad- 
vance, the complex was too unstable for femtosecond transient 
absorption spectroscopy. Recently, we have reported several proce- 
dures that stabilize the PSII RC complex in both the dark and the 
light. One of these procedures produces material that is sufficiently 
stable to survive the extensive signal averaging required to mea- 
sure the primary charge-separation act. 8 refs., 4 figs. 


49147 (CONF-8908117-5) Probing the bacteriochlorophyll 
binding site requirements of the core light-harvesting complex 
of photosynthetic bacteria using BChi analogs. Loach, P.A.; 
Michalski, T.; Parkes-Loach, P.S. Argonne National Lab., IL (USA). 
[1989]. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From 8. international congress on pho- 
tosynthesis; Stockholm (Sweden); 6-11 Aug 1989. Order Number 
DE89017675. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The methodology developed for reconstitution of the light- 
harvesting (LH) complex of Rhodospirillum rubrum, B873, and its 
structural subunit (B820) has made it possible to begin probing 
structural requirements of the bacteriochlorophyll (BChlI) binding 
site(s). Using the separately-isolated { alpha—} and 6-polypeptides 
of R. rubrum and a series of BChi a analogs, evidence was ob- 
tained for the importance of three functional groups and of the 
oxidation state of the macrocyclic ring for B820 and B873 formation, 
as well as for a role for the esterifying alcohol (tail) in stabilizing the 
B820 complex. In this paper, the results are summarized and the 
role of the esterifying alcohol in B820 and B873 formation is dis- 
cussed. A more detailed account of the experiments and 
methodology will be published elsewhere. 3 refs., 3 figs., 1 tab. 


49148 (CONF-8908117-6) Factors affectinng electron spin 
polarization in photosynthetic systems. Thurnauer, M.C.; Feezel, 
L.L.; Morris, A.L.; Smith, U.; Norris, J.R. Argonne National Lab., IL 
(USA). [1989]. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From 8. international congress on pho- 
tosynthesis; Stockholm (Sweden); 6-11 Aug 1989. Order Number 
DE90000196. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

We have developed a model for the electron spin polarized (esp) 
in Pg7o*Q- which includes contributions of both Pg79*Il- and 
Ps70*Q- interactions to the esp of Pg79tQ-. We can show how 
factors such as kinetics, magnetic interactions, and structure affect 
the esp. This model can then be applied to assess the esp in PSI in 
terms of primary electron transfer steps. 13 refs., 3 figs. 


49149 (DOE/ER-0424) Energy Biosciences: Annual report 
and summaries of FY 1989 activities. USDOE Office of Energy 
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Research, Washington, DC (USA). Energy Biosciences Div. Sep 
1989. 81p. Sponsored by U.S. DOE Energy Research. Order Num- 
ber DE90000909. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

The Energy Biosciences program is about to enter its tenth year. 
The mission of the program continues to be to provide the basic un- 
derstanding of biological phenomena relating to how organisms 
transform and use energy, how they produce and convert the mani- 
fold products of photosynthesis and how organisms adapt to meet 
their energy requirements under adverse growing conditions. Ulti- 
mately, this information will contribute to the development of 
biotechnologies for solving energy related problems. This includes 
providing a solid foundation for new or improved renewable resource 
production of fuels, chemicals and other materials, information 
about biosystems as possible alternatives for fossil energy intensive 
processes, and by using biological diversity and adaptability to help 
resolve energy related problems associated with environmental 
cleanup. The Energy Biosciences program focuses on generating 
fundamental information that underpins applications; the program 
does not support optimization of processes or near term applica- 
tions. A particularly important role that the program has played is in 
the stimulation of high quality research in selected topic areas and 
with representative organisms that have been neglected generally, 
@.g., methanogenesis, thermophiles, complex carbohydrates. Over 
the period of its existence, the Energy Biosciences program has 
been oriented towards the support of contemporary fundamental in- 
vestigations in the plant and microbiological sciences. Virtually all 
projects are peer reviewed at regular intervals. The program com- 
prises a mix of projects, some of which are in areas that are rapidly 
moving with an abundance of workers, ideas and techniques, while 
other projects are in fields that are less populated because the 
problems may be refractory and/or the area is at a primitive level of 
understanding. Innovative projects are always being sought. 


49150 (DOE/ER/13532-3) [Genetics and biochemistry of 
Rhizobium meliloti acidic extracellular heteropolysaccharide 
and its role in nodulation]: Final technical report. Leigh, J.A. 
Washington Univ., Seattle, WA (USA). Dept. of Microbiology and 
Immunology. [1989]. 2p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG06-86ER13532. Order Number DE89017812. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

We have been working with two polysaccharides secreted by Rhi- 
zobium meliloti that promote nodule invasion, succinoglycan and 
EPSb. R. meliloti mutants in succinoglycan synthesis are designated 
Exo-, and fail to invade alfalfa root nodules. Multiple forms of suc- 
cinoglycan are produced by R. meliloti, and this raises the question, 
which form is involved in nodule invasion? We observed that a low 
molecular weight oligosaccharide form is secreted by wild type R. 
meliloti as well as the high molecular weight polymer. The oligosac- 
charide, in turn, also has multiple forms. Recently we have found 
that multiple subfractions of the oligosaccharide are secreted that 
apparently differ in size. Although these fractions appeared identical 
by proton NMR spectroscopy, they migrated in at least three distinct 
fractions in anion exchange chromatography. Also, in a EPLC sizing 
system we have recently begun using, we observed distinct low 
molecular weight fractions. We are currently collaborating with 
Steve Levery and S. Hakomori of the Biomembrane Institute, Seat- 
tle, to measure the molecular weights of these fractions by mass 
spectrometry. One likely outcome is that the fractions represent 
one, two, three, and possibly greater numbers of subunits of suc- 
cinoglycan. Recently we determined that the ratios of total sugar 
constituents to reducing ends is consistent with this interpretation. 


49151 (FRNC-TH-3440) Study of interdigitated back con- 
tacts silicon photocells for highly concentrated solar radiation 
conversion. Stehelin, G. Aix-Marseille-3 Univ., 13 - Marseille 
(France). 1986. 207p. (in French). Order Number DE90708166. 
Available from NTIS (US Sales Only), PC A10/MF A01. 

A new mask set have been designed and fabricated, with applica- 
tion to the fabrication of linear and localized contacts, IBC-structure 
photocells. Production rate (more than 99 pc of correct diodes) and 
photovoltaic performances are good, while the component basis 
thickness is highly decreased (about 100 micrometers). The effects 
of the diminution of the emitter dimension on the open circuit voltage 
increase at high illumination rate is experimentally demonstrated. 
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49152 (FRNC-TH-3441) Influence of temperature of electri- 
cal charateristics of polycrystalline silicon solar cells: 
modelling thermal analysis by infrared thermography. Noured- 
dine, S. Aix-Marseille-3 Univ., 13 - Marseille (France). 1986. 166p. 
(In French). Order Number DE89908086. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

The variations of the polycrystalline cell parameters with tempera- 
ture are studied, in direct polarization state with and without 
illumination, and in reverse bias state. A mathematical model for the 
description of the solar cell reverse bias I-V characteristics, taking in 
account its shunt resistance and its breakdown voltage is devel- 
oped. Models of the electrical and thermal unbalances occurring in 
a polycrystalline cell or in a photovoltaic module are discussed and 
infrared thermography experiments are used to validate the different 
conclusions. 


49153 (FRNC-TH-3522) Preparation and characterization of 
materials for solar applications: CUXO and ZN3P2. Idrissi Sidi, 
El Bachir, E. Strasbourg-1 Univ., 67 (France). 1987. 165p. (in 
French). Order Number DE90708165. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

After a review of photothermal and photovoltaic solar conversion 
basic principles, the production of two materials for selective or con- 
ductive coatings, copper oxide and zinc phosphide (thick cristals or 
amorphous and polycrystalline thin films) is presented. The charac- 
terization processes and the optical and thermal properties of these 
two materials are then discussed. The copper oxide is produced 
through thermal and chemical oxidation processes. 


49154 (NEI-DK-198) Investigation of introduction of sludge 
to biogas and compost-producing waste processing plant. Carl 
Bro Gruppen, Glostrup (Denmark). Jun 1988. 25p. (in Danish). Or- 
der Number DE90706422. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Prepared for Helsingoer Kommune, Fredensborg-Humlebaek 
Kommune, Hovedstadsregionens Naturgas I/S. 

The feasibility of introducing sludges to biogas conversion plants 
which also produce compost was investigated. It was found that the 
high heavy metal content of the sludges rendered the produced 
compost unusable for fertilizing purposes. It is suggested that it 
should be possible to reduce the heavy metal content of the sludge 
before its introduction to the bioconversion plant or alternatively, 
regulations on the allowed heavy metal content for compost could 
be changed to a more tolerant level. Tables are presented which il- 
lustrate calculations of the consequences of sludge decomposition 
based on cadmium, mercury and lead content of the sludges in the 
various biogas conversion plants. (AB) 15 refs. 


49155 (NEI-DK-199) Anaerobic filter. Full-scale demonstra- 
tion plant for digestion of liquid fraction from separated 
manures. Carl Bro Gruppen, Glostrup (Denmark). Dec 1988. 71p. 
(In Danish). Order Number DE90706423. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

EFP-86. 

Research has previously taken place in connection with the uti- 
lization of the liquid fraction of separated pig manure in relation to 
biogas conversion and this has led to the development of an aero- 
bic filter for filtering the liquid from the fibrous part of pig manures. 
A design for Upflow Anaerobic Sludge Blanket Filter for the diges- 
tion of separated manure is presented here, and also a description 
for the relevant conditions for its use. Graphs, equations and dia- 
grams illustrate the text. (AB). 


49156 (ORNL/FTR-3078) [Workshop on Willow Breeding 
and Biotechnology Development Activities]: Foreign trip report, 
September 23—October 2, 1988. Layton, P.A. Oak Ridge National 
Lab., TN (USA). 12 Oct 1988. 18p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC05-840R21400. 
Order Number DE89017365. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

P.A. Layton attended a workshop on “Willow Breeding and 
Biotechnology Development Activities,” which was organized by the 
International Energy Agency/Bioenergy Agreement (IEA/BA) Task Il. 
The traveler spent 1 d prior to the meeting to visit scientists and ad- 
ministrators of Shell Research Limited. Physiology and Biological 


64 ERA Vol. 14, No. 23 


Chemistry Division to discus their interest in biomass production re- 
search as well as their other research interests in tissue culture, 
biotechnology, and management of forests and agricultural crops 
that are pertinent to the Department of Energy’s (DOE's) Biomass 
Production program. 


49157 (ORNL/FTR-3369) [Solar energy technology transfer, 
Guatemala City, Guatemala and Tegucigalpa, Honduras, August 
20—-August 30, 1989]: Foreign trip report. Waddle, D.B. Oak 
Ridge National Lab., TN (USA). 5 Sep 1989. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90000131. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

| travelled to Guatemala City, Guatemala and to Tegucigalpa, 
Honduras to gather information regarding the possibility of transfer- 
ring photovoltaic technology for rural household uses in each 
respective country. Meetings were held with US government officials 
in each country mission (USAID and the commercial attaches); with 
utility officials; cooperative managers; and PVO's. The overall re- 
sponse was very positive; two of the electric utilities interviewed 
would like to begin program design immediately. A coffee coopera- 
tive with 38,000 members also expressed a keen interest in putting 
into place a program similar to the photovoltaic household energy 
program established in the Dominican Republic. The purpose of the 
trip was to establish lines of communication with perspective project 
cooperators; that objective was accomplished. 


49158 (ORNL/TM-11054, pp. 75-86) Bioprocessing applica- 
tions in the management of nuclear and chemical wastes. 
Genung, R.K. Oak Ridge National Lab., TN (USA). Apr 1989. 
(CONF-8811104—Summs.: Meeting on bioprocessing research for 
energy applications, Alexandria, VA (USA), 2-4 Nov 1988). In Bio- 
processing research for energy applications. Order Number 
DE89013735. Available from NTIS, PC AO9/MF A01. 

The US Department of Energy (DOE), the US Department of De- 
fense (DOD), and other federal agencies already face profound 
challenges in finding strategies that manage budgets and priorities 
while bringing their sites and facilities into compliance with current 
statues and regulations and with agency policies and orders. While it 
is often agreed that current technology can be used to address most 
waste management and environmental restoration needs, it is also 
argued by many that the costs of implementing current technology 
will be too high unless the standards and schedules for compliance 
are relaxed. Since this is socially unacceptable, efforts to improve 
the efficiency of existing technologies and to develop new technolo- 
gies should be pursued. A sizable research, development, and 
demonstration effort can be easily justified if the potential for reduc- 
ing costs can be shown. Bioprocessing systems for the treatment of 
nuclear and chemically hazardous wastes offer such promise. 


49159 (PB-89-863385/XAB) Cellulose and lignin: Biodegra- 
dation. January 1985-May 1989 (Citations from the Biobusiness 
data base). Report for January 1985-May 1989. National Techni- 
cal Information Service, Springfield, VA (USA). Jun 1989. 55p. 
Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the biodegradation 
of materials containing cellulose and lignin components. Natural 
wood decay and sludge digestion are considered. Detailed chemical 
and physical mechanisms of degradation and research on microor- 
ganisms involved are discussed for a variety of cellulose and lignin 
containing materials including straw, municipal wastes, living trees, 
paper, lumber, and grasses. Genetic engineering studies regarding 
the isolation, preparation, and characterization of suitable microor- 
ganisms for cellulose and lignin degradation are included. (Contains 
87 citations fully indexed and including a title list.) 


49160 (PIRSEM-2080) Effects of the diffusion with chain 
enzymatic reactions. Optimization of a fixed glucoamylase re- 
actor for the hydrolysis of maltodextrins. Marc, A.; Engasser, 
J.M. Centre National de ia Recherche Scientifique, 75 - Paris 
(France). Programme Interdisciplinaire de Recherche sur les Sci- 
ences pour I'Energie et les Matiernes Premieres (PRISEM). 1988. 
7p. (In French). Order Number DE89908080. Available from NTIS 
(US Sales Only), PC A02/MF A01. 

The development of the fixed cells and enzymes processes im- 
plies, for the optimization of these heterogenous bioreators, a better 





control of the quantitative and qualitative aspects of their implemen- 
tation. More precisely it is important to understand the effects of the 
diffusional phenomena on the catalytic activity, the productivity, the 
selectivity and the stability of such reactors. Two main topics are 
presented: implementation of a fixed enzyme, hollow fiber reactor 
and study of the complex enzymatic reaction-diffusion coupling. 


49161 (PIRSEM-3261) Adaptive control for fermentation 
processes: development of estimators. Pons, M.N.; Ghoul, M.; 
Rajab, A. Centre National de la Recherche Scientifique, 75 - Paris 
(France). Programme Interdisciplinaire de Recherche sur les Sci- 
ences pour I’Energie et les Matiernes Premieres (PRISEM). 1988. 
29p. (in French). Order Number DE89908083. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

The biological fermentation automatization problem is studied 
here, in relation to the maximization of the digester productivity and 
the conversion performance and the diminution of the energy con- 
sumption. The cellular activity is regulated through an adaptive 
control taking into account the variation of the quality of the raw ma- 
terials and the microorganism variability. The Kalman filter method 
is analysed and its performances are compared with the results ob- 
tained with a new algorithm recently developed. 


49162 (PIRSEM-3269) Biochemical and genetic study of 
the regulation of the phytopathogen bacterium pectinolysis and 
cellulolysis: Erwinia chrysanthemi. Robert-Baudouy, J. Centre 
National de la Recherche Scientifique, 75 - Paris (France). Pro- 
gramme Interdisciplinaire de Recherche sur les Sciences pour 
Energie et les Matiernes Premieres (PRISEM). 1988. 10p. (In 
French). Order Number DE89908081. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

The degradation of the pectin and the cellulose by the phy- 
topathogen bacteria Erwinia chrysanthemi have been studied on a 
physiological, biochemical and genetic basis. This pectino-cellulo- 
lysis is responsible of an important vegetal matter loss during their 
storage. The pectinolysis and the cellulolysis are modeled and a 
regulation process is studied. 


49163 (SERI/STR-211-3510) Spectral sensitivity of device 
power output for tandem a-Si alloy solar cells: Final report, 21 
May 1986-31 May 1988. Eskenas, K. Solar Energy Research Inst., 
Golden, CO (USA); Spectracom, Canoga Park, CA (USA). May 
1989. 26p. Sponsored by U.S. DOE Conservation & Renewable En- 
ergy. DOE Contract AC02-83CH10093. Order Number DE89009421. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The purpose of this project was to investigate the feasibility of 
single and multifunction a:Si alloy solar cells when considered un- 
der solar spectra corresponding to a typical day or year. In order to 
determine the spectral sensitivity of single and tandem solar cell 
devices, a computer model was developed. Modeled spectral irradi- 
ance data for clear sky conditions was computed using the SERI 
SPCTRL2 computer code. It was found that the normalized inte- 
grated power output over the course of a typical day or year was 
very similar for the modeled single junction and 2- and 4-terminal 
tandem devices. The implication of this result is that spectral 
changes from varying atmospheric conditions (air mass) affect total 
integrated power output in a manner that is relatively independent 
of device configuration. 5 refs. 


49164 (SERV/STR-211-3545) Analysis of loss mechanisms 
in polycrystalline thin-film solar cells: Annual subcontract re- 
port, 1 April 1988-31 March 1989. Sites, J.R. Colorado State 
Univ., Fort Collins, CO (USA). Jul 1989. 30p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE89009454. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The goal for thin-film polycrystalline solar cell analysis is to 
increase the useful information extracted from relatively straightfor- 
ward electrical measurements. The strategy is to (1) systemize 
measurements and reporting, (2) evaluate possible analytical tech- 
niques to increase precision and avoid pitfalls, (3) organize results 
in terms of quantitative values for individual sources and current 
and voltage loss, and (4) insist on a viable physical explanation of 
each loss mechanism. This report describes the past year’s activi- 
ties, which have focused on analytical techniques related to the 
primary cause of low fill factor (diode quality and series resistance) 
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and those related to interpreting capacitance measurements. 11 
refs., 16 figs. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 49124 


49165 (AFME-86-91-0003-Bis) PV systems for dwellings - 
Applications to developing countries and remote areas. Cheva- 
lier, J.L.; Filloux, A. Agence Francaise pour la Maitrise de I’Energie, 
75 - Paris (France). 1987. 30p. (in French). Order Number 
DE89908077. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Information and proposals for photovoltaic applications in 
dwellings are reported here: cooling and refrigerating, lighting, other 
uses. Sizing and implementation consideration are emphasized. The 
development of reliable products and the ability to equipment utiliza- 
tion are examined, with consideration to the user's behaviour. 
Several sizing methods are reviewed. 


49166 Modeling and dynamic performance of a_line- 
commutated photovoltaic inverter system. Wasynczuk, O. 
(Purdue Univ., Lafayette, IN (USA). School of Electrical Engineer- 
ing). /JEEE Transactions on Energy Conversion (USA),  4(3): 
337-343 (Sep 1989). 

In this paper, a three-phase line-commutated utility-interactive 
photovoltaic inverter system is described. A simplified computer 
code of this system is established and presented in block-diagram 
form. This model is suitable for use in transient stability programs. 
The accuracy of the simplified model is verified by comparing the 
response calculated therefrom with that of a highly detailed photo- 
voltaic system model in which the inverter is represented in 
valve-by-vaive detail. 


49167 Modeling and dynamic performance of a_ self- 
commutated photovoltaic inverter system. Wasynczuk, O. 
(Purdue Univ., Lafayette, IN (USA). School of Electrical Engineer- 
ing); Anwah, N.A. JEEE Transactions on Energy Conversion (USA), 
4(3): 322-328 (Sep 1989). 

In this paper, a three-phase self-commutated utility-interactive 
photovoltaic inverter system is described including its associated 
control system. A simplified computer model of this system is estab- 
lished and presented in block-diagram form. This model is suitable 
for use in transient stability programs. The accuracy of the simpli- 
fied model is verified by comparing the response calculated 
therefrom with that of a highly detailed photovoltaic system model in 
which the inverter is represented in valve-by-valve detail. 


49168 Multi-stage dual priority regulator for photovoltaic 
systems. Salameh, Z.M. (Lowell Univ., MA (USA)); Lynch, W.A. 
IEEE Transactions on Energy Conversion (USA), 4(8): 308-313 
(Sep 1989). 

This paper investigates the design and application of an array 
shedding voltage regulator for use in photovoltaic systems with two 
separate loads of different priority. The Multi-Stage Dual Priority 
Regulator (MSDPR) charges two separate battery systems for high 
and low priority loads. This controller switches the array modules 
from the main battery to the auxiliary battery as the main battery 
nears full charge, thus utilizing the PV panels to the maximum with- 
out jeopardizing the reliability of the critical load. Both the main and 
auxiliary voltage settings are adjustable, allowing the use of different 
types of batteries. A dual priority voltage regulator is useful in any 
stand-alone system with multiple loads. Uses include photovoltaic- 
powered homes, medical clinics, and recreational vehicles. 
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49169 (AFME-86-91-002) Themis experimental power plant: 
results and perspectives. Bonduelle, B.; Rivoire, B. Agence Fran- 
caise pour la Maitrise de I’Energie, 75 - Paris (France). 1987. 20p. 
(In French). Order Number DE89908076. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The main characteristics of the french Themis solar power plant 
are reviewed. The results and the operating experience since 1983 
are reported and, with a simulation aid, the performance potentials 
are analyzed. The modifications and enhancements proposed are 
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simulated with the model and the performances of a new pilot solar 
plant are calculated. The potential of the Themis concept is also an- 
alyzed for more convenient geographic locations and larger scale 
developments. 


49170 (SERVSP-220-3314) Central receiver technology: 
Status and assessment. Holl, R.L. Solar Energy Research Inst., 
Golden, CO (USA). Sep 1989. 43p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract ACO2-83CH10093. 
Order Number DE89009465. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The research and development described in this document was 
conducted within the US Department of Energy's (DOE) Solar Ther- 
mal Technology Program. The goal of this program is to advance 
the engineering and scientific understanding of solar thermal tech- 
nology and to establish the technology base from which private 
industry can develop solar thermal power production options for in- 
troduction into the competitive energy market. This report describes 
central receiver technology: its accomplishments to date, its current 
technology status, and the efforts still necessary to fully exploit it. 


49171 Heat transfer modeling of the IEA/SSPS volumetric re- 
ceiver. Skocypec, R.D. (Fluid and Thermal Sciences Dept., Sandia 
National Labs., Albuquerque, NM (US)); Boehm, R.F.; Chavez, J.M. 
pp. 229 of Heat transfer - Houston, 1988. Yilmaz, S.B American 
Institute of Chemical Engineers, New York, NY (1988). (CONF- 
880724-: 25. American Society of Mechanical Engineers/American 
Institute of Chemical Engineers/American Nuclear Society national 
heat transfer conference, Houston, TX (USA), 24-27 Jul 1988). 

A wire-pack volumetric receiver was tested in 1987 in Almeria 
Spain, by the international Energy Agency/Small Solar Power Sys- 
tems (EA/SSPS). Although the experiment goal was strictly 
proof-of-concept and gas not receiver characterization, modeling ef- 
forts were initiated to help understand the experimental results. The 
steady-state performance and comparisons to experimental data are 
presented. The model allows an absorber design to be thermally 
characterized and optimized based on solar energy transfer charac- 
teristics and temperature distributions in the receiver. Model 
predictions of receiver power and efficiency are generally higher 
than the test results ( operational modifications are believed to have 
produced nonideal conditions), but trends are consistent with exper- 
imental data. 


1409 Solar Thermal Utilization 


49172 (DOE/SF/16306-17) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report for the 
months of July and August 1989. Colorado State Univ., Fort 
Collins, CO (USA). Solar Energy Applications Lab. Sep 1989. 19p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG03-86SF16306. Order Number DE89017445. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objective is to develop and test various integrated solar heat- 
ing, cooling and domestic hot water systems, and to evaluate their 
performance. Systems composed of new, as well as previously 
tested, components are carefully integrated so that effects of new 
components on system performance can be clearly delineated. The 
program for 1989-90 is separated into seven tasks. There are tasks 
for each of the three solar houses, a project to build and test sev- 
eral generic solar water heaters, a task involving development of an 
improved evacuated tube collector, a management task, and a task 
under which an international workshop will test IEA Task VI models. 
The objectives and progress in each task are described in this re- 
port. 


1410 Solar Collectors and Concentrators 


49173 (NEI-DK-208) Qualification testing of solar collec- 
tors. Vejsig Pedersen, P. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Dec 1988. 83p. Order Number 
DE90706434. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

IEA solar heating and cooling programme, Task 3: Performance 
Testing of Solar Collectors. 
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Within the participating countries of the IEA Solar Heating and 
Cooling Programme Task Ill on Performance Testing of Solar Col- 
lectors, much effort has been devoted to the development of 
qualification tests for the reliability and durability of solar collectors. 
As part of their collaboration on collector durability and reliability, 
the Task participants agreed to review their qualification test meth- 
ods and draw up a handbook of recommendations for procedures 
that are sought to contain the best features of those currently in 
use, together with a discussion of more innovative ideas that are 
under development. The report on qualification testing of solar col- 
lectors gives an introduction to the area of qualification testing and 
an overview of the present state of qualification testing of solar col- 
lectors in 13 different countries as well as at the Joint Research 
Center in Ispra, Italy, and recommended procedures by Interna- 
tional Organizations. This includes the ASTM Committee no. E-44 
from USA, the International Standards Organization, ISO, the 
Collector and System Testing Group of the Commission of the Euro- 
pean Communities, and the European Union of Agreement, UEATC. 
A short introduction to innovative solar collector qualification tests is 
also given. (author) 65 refs. 
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49174 (LA-UR-89-1971) Hydrogeochemical exploration of 
the Tecuamburre Volcano region, Guatemala. Goff, F.; Truesdell, 
A.H.; Janik, C.J.; Adams, A.; Roldan-M, A.; Meeker, K. Los Alamos 
National Lab., NM (USA). [1989]. 6p. Sponsored by Los Alamos 
National Laboratory. DOE Contract W-7405-ENG-36. (CONF- 
891031—1: Annual meeting of the Geothermal Resources Council, 
Santa Rosa, CA (USA), 1-4 Oct 1989). Order Number DE89014254. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
Approximately 100 thermal and nonthermal water samples and 20 
gas samples from springs and fumaroles have been chemically and 
isotopically analyzed to help evaluate the geothermal potential of 
the Tecuamburro Volcano region, Guatemala. Thermal waters of the 
acid- sulfate, steam condensate, and neutral-chloride types gener- 
ally occur in restricted hydrogeologic areas: Tecuamburro-Laguna 
Ixpaco (acid- sulfate); andesite highland north of Tecuamburro 
(steam-condensate); Rio Los Esclavos (neutral-chloride). One small 
area of neutral-chloride springs east of the village of Los Esclavos 
has no relation to the Tecuamburro geothermal system. Neutral- 
chloride springs on the Rio Los Esclavos east and southeast of 
Tecuamburro show mixing with various types of groundwaters and 
display a maximum oxygen-18 enrichment compared to the world 
meteoric line of only about 1.5 parts per thousand. Maximum esti- 
mated subsurface temperatures are <200°C. In contrast, maximum 
estimated subsurface temperatures based on gas compositions in 
the Laguna Ixpaco area are about 300°C. The relation of neutral- 
chloride waters to the overall Tecuamburro geothermal system is not 
entirely resolved but we have suggested two system models. Re- 
gardiess of model, we believe that a first exploration drill hole should 
be sited within 0.5 km of Laguna Ixpaco to tap the main geothermal 
reservoir or its adjacent, main upflow zone. 9 refs., 4 figs., 3 tabs. 


49175 (LA-UR-89-2025) Scientific core hole Valles caldera 
No. 2b (VC-2b), New Mexico: Drilling and some initial results. 
Garner, J.N.; Hulen, J.B.; Lysne, P.; Jacobson, R.; Goff, F.; Nielson, 
D.L.; Pisto, L.; Criswell, C.W.; Gribble, R. Los Alamos National 
Lab., NM (USA). [1989]. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-891031-2: Annual 
meeting of the Geothermal Resources Council, Santa Rosa, CA 
(USA), 1-4 Oct 1989). Order Number DE89014316. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Research core hole was continuously cored to 1.762 km on the 
western flank of the caldera’s resurgent dome in 1988. Bottom hole 
temperature is about 295°C within Precambrian (1.5 Ga) quartz 
monzonite, deep within the liquid-dominated portions of the Sulphur 
Springs hydrothermal system. VC-2b may be the deepest, hottest, 





continuously cored hole in North America. Core recovery was 
99.2%. The only major drilling problems encountered were when 
temperatures at the bit exceeded 225°C below depths of about 
1000 m. The result of these conditions was loss of viscosity and/or 
lubricity in the mud, apparently caused by breakdown of the high 
temperature polymers. Lithologies in caldera-fill indicate the drill site 
may be proximal to ignimbrite vents and that an intracaldera lake 
with temperatures approaching boiling formed soon after the 
caldera itself. Structural correlations between VC-2b and the 528-m- 
deep companion hole VC-2a indicate the earlier Toledo caldera 
(1.45 Ma; Otowi Member tuffs) and even older Lower Tuffs caldera 
experienced no structural resurgence similar to the 1.12 million year 
old Valles caldera. The hydrothermal system penetrated by these 
bores, consists of a shallow vapor-rich cap, which has evolved from 
an earlier 200°C liquid-dominated system, overlying stacked, liquid- 
dominated zones up to about 300°C. Geochemistry of mud returns 
collected during drilling suggests chloride-rich geothermal fluids were 
entering the bore and mixing with the drilling fluids in the fractured 
lower Paleozoic and Precambrian sections. 23 refs., 5 figs., 1 tab. 


49176 (SEGJ-8802, pp. 64-68) Seismic noise measurements 
in the eastern part of Hachimantai geothermal area. Saito, 
Tokumi (Iwate Univ. (Japan)); Sato, Shichiro; Ishikawa, Jun’ichi. So- 
ciety of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1988. (In Japanese). (CONF-8810363-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJ confer- 
ence. Order Number DE89772008. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

Noise measurement was performed from July to October, 1987 in 
the eastern part of Hachimantai Geothermal Area. Reports are 
made on the general distributions of amplitude and spectrum. 
Recording was made for the period of 5 - 10 minutes at every sur- 
vey point. The record was drawn by a linear recorder. From the 
amplitudes obtained at 3 second intervals in a stable 1 minute 
record, arithmetic mean maximum amplitude was obtained and digi- 
tized. Then spectrum analysis was performed by FFT. The spectra 
of the observed waves are classified in 4 groups in the range of 1 - 
50 Hz frequencies. The oscillation with big amplitudes observed in 
the southeastern area can be assumed as caused by the current of 
Matsu River, human activities, sediments of weak strata, etc. Activi- 
ties of blowouts and hot springs were found which can be the 
causes for high frequency oscillation. Also, the high frequency com- 
ponents were assumed as caused by the operation of electric 
power plants and steam supply facilities. Possibility is that high fre- 
quency components are generated by deep geothermal activity. 6 
references, 9 figures. 


49177 (SEGJ-8802, pp. 117-120) Reflection seismic explo- 
ration in geothermal area. Case study in Fushime area, Kyushu 
Japan. Yoshimura, Yuzaburo (JAPEX Geoscience Institute Inc. 
(Japan)); Nakagome, Osamu; Okazaki, Kaneo; Igawa, Takeshi; 
Kuroda, Toru. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1988. (In Japanese). (CONF-8810363—: 79. SEGJ 
conference, Tokyo (Japan), Oct 1988). In Proceedings of the 79th 
SEGJ conference. Order Number DE89772009. Available from 
NTIS (US Sales Only), PC A15/MF A01. 

Technological problems on reflection seismic exploration in 
geothermal area were studied using an example in Fushime area, 
Kyushu, Japan. A reflection seismic exploration was carried out in 
this area in 1978 with a little unsatisfactory result. To clarify the 
cause, a preliminary test was performed. To cope with the expected 
complicated subsurface construction, hypocenter and receiving 
points were set at 10 m intervals. An ingenious way was exerted in 
the receiving points in the measures for absorption and attenuation 
of seismic waves, and surface wave noise. Based on the conclusion 
obtained by the preliminary test, an hydraulic impactor and a vibra- 
tor were used at the hypocenter for the survey. The result of the 
study made in 1978 is compared with that of the current survey. 
Marked difference can be noted between them, and complicated 
geological structure can be learned especially for the structures in 
shallow areas. However, even the data acquired in 1986 can not 
clarify the structure of reflected waves in the depth of more than 1 
second roundaround time. 2 references, 3 figures, 2 tables. 


49178 (SEGJ-8802, pp. 149-153) Effects of a fracture on the 
propagation of the acoustic wave around a borehole, Solution 
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by calculus of finite differences. Kikuchi, Tsuneo (Geological Sur- 
vey of Japan, Tsukuba). Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1988. (In Japanese). (CONF-8810363-: 
79. SEGJ conference, Tokyo (Japan), Oct 1988). In Proceedings of 
the 79th SEGJ conference. Order Number DE89772010. Available 
from NTIS (US Sales Only), PC A15/MF A01. 

A simulation model for acoustic wave logging was developed to 
study if the opening width of fractures and others can be quantita- 
tively estimated by the effects of fractures on the propagation of the 
acoustic waves around a borehole. Equations of waves in water 
and solid media, and the boundary conditions were differentiated for 
solution. The area for the calculation was 0.5m and 1.5m respec- 
tively in the r and z orientations, and the diameter of the borehole 
was made to 0.1m. The fracture was assumed to exist at 0.8m be- 
low the r axis, and the calculation was carried out with 5 different 
opening widths. The initial motion of the P wave delayed about 3 
seconds when there was a horizontal fracture with 1cm opening, 
except in the case of 0.9m depth. The amplitude of the P wave af- 
ter passing through a fracture becomes less with less opening width 
of the fracture. The amplitude decrease was limited to a particular 
frequency range within fractures having large openings, and the 
amplitude occasionally becomes larger in other frequency ranges. 6 
references, 4 figures, 1 table. 


49179 (SEGJ-8802, pp. 154-158) Few examples and avail- 
ability of full waveform acoustic logging. Terada, Koji (Oyo 
corporation, Tokyo (Japan)); Imamura, Sugio; Azuma, Hiroyuki. So- 
ciety of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1988. (In Japanese). (CONF-8810363-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJ confer- 
ence. Order Number DE89772011. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

A few examples of full waveform acoustic logging are introduced 
to report on the availability. The measurement device is composed 
of a logging system made by the Mineral Logging Systems, and a 
digital recorder. P and S waves were automatically analyzed by a 
computer using the recorded waveforms. The analyzed result 
agreed well with the directly observed result. Full waveform acoustic 
logging enables, in the combination of waveform processing with 
shaded display or color display by HLS modulation, a variety of in- 
terpretation by various expression methods which were impossible 
with the conventional intensive logging. Waveform acoustic logging 
has no cycle skip error trouble. S wave velocity can be accurately 
determined. Work efficiency is excellent because no repeated mea- 
surement is required which usually becomes necessary by 
erroneous setting of gains and threshold levels at the time of mea- 
surement. New applications are expected in the evaluation of 
permeability of ground and characteristics of various types of 
ground. 4 references, 7 figures. 


49180 (SEGJ-8802, pp. 163-165) Development of digital 
borehole televiewer system (Part 1). Data acquisition system. 
Ito, Hisao (Geological Survey of Japan, Tsukuba); Kikuchi, Tsuneo. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1988. (In Japanese). (CONF-8810363-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJ confer- 
ence. Order Number DE89772013. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

A digital system is under development to solve problems concern- 
ing the borehole televiewer, and a report is made on the field data 
acquisition system. In this system, analog televiewer signals are 
converted in real time into digital data to determine the maximum 
amplitudes and arrival times of the waves reflected from the bore- 
hole wall which are then sent to an optical disk, the maximum 
amplitude simultaneously being displayed on the CRT in 8 colors. 
The waveforms of the reflected waves are recorded on video tapes 
in analog form. Interactive method using the menue plane is 
adopted in this system for the selection of such functions as moni- 
toring, data collection, play back, data transfer, etc. and parameter 
setting. Data on the optical disk can be transferred outside by GP- 
IB. The system was applied to the well used for the study of high 
temperature rock mass in Yamagata Prefecture with fairly satisfac- 
tory result. 2 figures. 


49181 (SEGJ-8802, pp. 166-167) Observation of inner bore- 
hole wall by the borehole scanner system. Hattori, Akira (Ote 
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Kaihatsu Kabusiki Kaisha (Japan)); Matsumoto, Yoshitaka. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1988. (In 
Japanese). (CONF-8810363-: 79. SEGJ conference, Tokyo 
(Japan), Oct 1988). In Proceedings of the 79th SEGJ conference. 
Order Number DE89772014. Available from NTIS (US Sales Only), 
PC A15/MF A01. 

By employing the borehole scanner system, 360° colored 
panoramic images can be observed on a monitoring TV insalled on 
the surface. Beam from a halogen light source is applied by a 3,000 
rpm high speed reflecting mirror to the inner borehole wall, and the 
reflected light is scanned in an extremely fine width. The reflected 
ligh is converted to digital signals by a photoelectric converter and 
an A/D converter, amplified, and sent to the surface. The maximum 
observation speed at the scanner is 120 cm/minute, and contiuous 
images can be transmitted. The image resolution is 0.1 mm. The 
data of the collected core samples are recorded on video tapes. 
Development drawings of fractures are produced by images played 
back from the tapes. Strikes and dips are studied which are 
arranged as borehole observation picutes together with the descrip- 
tion of the observation and pictures of representative fractures. 
Fractures are developed as periodic functions in the development 
drawings of the borehole walls. 4 figures. 


49182 (SEGJ-8802, pp. 168-171) Some applications of mag- 
netic susceptibility logging to soil ground. Sano, Mitsutoshi 
(Oyo Corporation (Japan)); Kikuchi, Hiroaki. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1988. (in Japanese). 
(CONF-8810363—: 79. SEGJ conference, Tokyo (Japan), Oct 1988). 
In Proceedings of the 79th SEGJ conference. Order Number 
DE89772015. Available from NTIS (US Sales Only), PC A15/MF 
AO1. 

Some examples of magnetic susceptibility logging are introduced, 
and a report is made on the applicability of magnetic susceptibility 
logging to soil ground. The measurement principle of the employed 
system is outlined with an example of magnetic susceptibility log- 
ging to soil ground. The result of the mechanical analysis indicates 
that the difference in the grain size corresponds with the magnitude 
of the magnetic susceptibility. Local specific phenomenon seems to 
be usable as an indicator for the study of sequence and continuity 
of strata. An example carried out in a limestone area is introduced 
for reference. Confirmation of the length of a steel pipe pile is intro- 
duced as an esample of special cases. Because the magnetic 
susceptibility ratio is approximately 10* - 10* between the ground 
and a steel pipe pile, the accuracy of measurement by this method 
is better than that obtained by the conventional method. The place 
where the magnetic susceptibility rapidly changes is the end of the 
pile. By the sample used this time, it was found that the magnetic 
susceptibility is not affected by the difference in locations if the soil 
is represented by the rate of sandy soil content. The magnetic sus- 
ceptibility logging has such features as measurement of magnetic 
susceptibility in the order of 10-5 - 10-1 (SI), usage in 
non-magnetic pipes, and mesurement of magnetic susceptibility dis- 
regarding the existence or non-existence of the borehole water. 4 
references, 7 figures. 


49183 


(SEGJ-8802, pp. 173-176) Study on accuracy of re- 
sistivity modeling by MT method. Mogi, Toru (Kyushu Univ. 
Fukuoka (Japan)). Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1988. (in Japanese). (CONF-8810363-: 79. 
SEGJ conference, Tokyo (Japan), Oct 1988). In Proceedings of the 


79th SEGJ conference. Order Number DE89772016. Available 
from NTIS (US Sales Only), PC A15/MF A01. 

Accuracy of numeric calculation programs is usually examined by 
comparing with analytic solution of a simple structure. However, the 
accuracy thus determined is not necessarily satisfactory for the 
modeling of complex subsurface structures. Therefore, a computa- 
tion method by secondary complementary function which is believed 
to be highly accurate was developed, and usual computation meth- 
ods are studied for thier accuracies against various structures. The 
result of calculation, with the magnitude of segment is varied in 
depth orientation, showed less than 1% difference from the ana- 
lyzed solution for electric field which is obtained as the direct 
solution by finite element calculation. The vaiues of magnetic fields 
obtained by differentiation largely vary depending on the size of the 
segment. The analytic solution for the most complex structure 
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among the secondary structures is less than 1% which means that 
there is no problem for the structure of such a degree. Considera- 
tion must be given, however, for the accuracy of differentiation. 3 
references, 4 figures, 2 tables. 


49184 (SEGJ-8802, pp. 177-182) Imaging conditions in the 
migration of magnetotelluric data. Sasaki, Yutaka (Kyushu Univ., 
Fukuoka (Japan)). Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1988. (in Japanese). (CONF-8810363—: 79. 
SEGJ conference, Tokyo (Japan), Oct 1988). In Proceedings of the 
79th SEGJ conference. Order Number DE89772017. Available 
from NTIS (US Sales Only), PC A15/MF A01. 

Imaging conditions in the MT method are elucidated by compar- 
ing them with those employed in the migration of seismic reflection 
method, and a concrete example of imaging for 3-stratum structure 
is introduced. Quoting an example of 3-stratum model, the effect of 
multi-reflection is studied by camparing theoretical solution with the 
approximate solution. Real parts of theoretical and approximate so- 
lutions for 10 Hz, 1 Hz, and 0.1 Hz frequencies are shown as the 
functions for the depth. It seems that the primary reflection has 
enough amplitude with least influence by multi-reflection in certain 
intermediate frequency range. A frequency range most appropriate 
for the objective depth must be selected for imaging by upward/ 
downward waves. In general, depth and reflection coefficients are 
fairly accurately obtained for the first bounday, but the accuracies 
become worse for deeper areas. 4 references, 7 figures. 


49185 (SEGJ-8802, pp. 193-197) Development of a new MT 
system using the commercial power line as a source (Part 3). 
Tsubota, Koji; Noritake, Kazumitsu; Miyata, Hatsuho; Sakuma, 
Hideki; Saito, Akira. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1988. (in Japanese). (CONF-8810363-: 79. 
SEGJ conference, Tokyo (Japan), Oct 1988). In Proceedings of the 
79th SEGJ conference. Order Number DE89772018. Available 
from NTIS (US Sales Only), PC A15/MF A01. 

PLMT method is an electromagnetic induction method which uses 
a commercial power line as a source of electomagnetic energy, and 
enables accurate measurement in short periods. A numeric calcula- 
tion example of the effect of distance from a power line as well as 
the results of actual measurements carried out in the Sekiret mining 
area (Niger) and Kushikino area, Kagoshima Prefecture are 
reported. Possibility of estimating average ground resistivity by nu- 
merical calculation is demonstrated using the electric field and 
magnetic field generated by power lines. In the measurement in the 
Sekiret mining area, Niger, north-south electric field and east-west 
magnetic field were measured from directly under the power line to 
the distance of 20 km. The relation of the amplitudes of electric field 
and magnetic field with the distance is shown. The theoretic curve 
of 0.02 (mho/m) conductivity agreed well with the value mesured in 
the area about 1 km from the power line. In the measurement at 
Kushikino area, the value agrees well with the theoretical curve of 
0.01 conductivity, whose average resistivity is considered to be 
about 100 Qm. 6 references, 11 figures. 


49186 (SEGJ-8802, pp. 294-296) Gravity anomalies and 
analysis around Onikobe caldera, northeast Japan. Komazawa, 
Masao (Geological Survey of Japan, Tsukuba); Murata, Yasuaki. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1988. (In Japanese). (CONF-8810363—-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJconfer- 
ence. Order Number DE89772023. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

The existing data were systematically arranged for the study and 
quantitative analysis of geological structures in wide areas. The re- 
sult of the analyis was verified using mainly borehole data, and 
geologically interpreted. The result of the analysis corresponded 
fairly well to the density measurement of rock cores. Low gravity 
anomalies in Onikobe caldera area extend to the south-west direc- 
tion as compared with the caldera area which is estimated from the 
present topography. Therefore, gravitational structure, resistivity 
structure, borehole samples, etc. can be interpreted better if the 
new and old structures are assumed to have compounded in the 
north-east direction. Frequency was analyzed by Fourier series to 
estimate the average depth of the stratified density structure. 4 
layer-structure model is assumed in this report, and 3 lines which 





show average depths can be drawn whose values are: Da = 7.8 
km, Dg= 1.3 km, De = 0.35 km. 6 references, 2 figures. 


49187 (SEGJ-8802, pp. 315-320) Heat flow estimated from 
Curie point depth. Okubo, Yasukuni (Geological Survey of Japan, 
Tsukuba); Makino, Masahiko; Murata, Yasuaki; Tsu, Hiroji. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1988. (In 
Japanese). (CONF-8810363-: 79. SEGJ conference, Tokyo 
(Japan), Oct 1988). In Proceedings of the 79th SEGJ conference. 
Order Number DE89772024. Available from NTIS (US Sales Only), 
PC A15/MF A01. 

Terrestrial heat flow is estimated based on the Curie Point Depth 
Map prepared by NEDO for the purpose of geothermal prospecting. 
The Curie point depth can be defined as the depth where the ferro- 
magnetic mineral in a rock reaches the temperature (Curie Point;T-) 
at which it demagnetizes. Thermal structure can be estimated if the 
distribution of Curie point depths are known. In other words, the 
place where the Curie point is shallow can be interpreted as a high 
temperature area. On the assumption that the Curie point is 450°C 
and thermal conductivity is 2 W/mk, a terrestrial thermal flow map 
was produced basing on the Curie Point Depth Map. The following 
facts became clear as a result of comparison with the actually mea- 
sured values of terrestrial heat flow: Disagreement occurs on the 
volcanic areas. The values on the forearc side were assumed to be 
higher in the general. Total heat flow of the Japanese Islands is 
about 34,000 MW and average value is 92 W/m*. They are larger 
than energy of volcanic eruption and earthquake energies. 19 refer- 
ences, 2 figures. 


1504 Legal and Institutional Aspects 


49188 Amending the Geothermal Steam Act of 1970 with 
respect to requirements relating to leases, and for other pur- 
poses: report to accompany H.R. 2794. Introduced in the 
House of Representatives, One Hundredth Congress, Second 
Session, June 2, 1988. Report 100-664. 21p. Government Printing 
Office, Washington, DC (1988). 

The Geothermal Steam Act of 1970 authorizes the Secretary of 
Interior to issue leases for geothermal development for a primary 
term of 10 years. Within the Department of the Interior, the Bureau 
of Land Management (BLM) issues geothermal leases competitively 
if the lease is located in a Known Geothermal Resource Area 
(KGRA) and noncompetitively on an over-the-counter basis if lo- 
cated outside of a KGRA. According to BLM’s Public Land Statistics 
1987, 230 competitive and 682 noncompetitive geothermal leases 
were in effect as of September 30, 1987, (912 total). All of the 
leases are located in the western states, primarily in California 
(293), Nevada (203) and Oregon (277). The maximum lease size is 
2,560 acres per lease, and no person or company may hold leases 
for over 51,200 acres in any one state. The purpose of H.R. 2794, 
as amended, is to provide for the orderly development of federal 
geothermal resources and to protect thermal features within limits of 
the National Park System. The Committee on Interior and Insular 
Affairs recommends that the bill as amended pass. 


1506 Environmental Aspects and Waste Disposal 


49189 (BNL-42361) The role of biotechnology in the treat- 
ment of geothermal residual sludges. Premuzic, E.T.; Lin, M.S. 
Brookhaven National Lab., Upton, NY (USA). May 1988. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-890975-3: 7. international conference on 
heavy metals in the environment, Geneva (Switzerland), 12-15 Sep 
1989). Order Number DE89017609. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Power plants which use geothermal heat to generate electric 
power produce a residual sludge in large quantities. This material 
precipitates from supersaturated brines and contains toxic metals, 
some of which are present in concentrations exceeding the non 
hazardous waste disposal regulations. Disposal of this waste as 
hazardous waste is costly. Work in this laboratory has shown that a 
biotreatment of the geothermal waste in which toxic metal resistant 
acidophilic organisms are used can serve as a basis for a new 
biotechnology for detoxification of geothermal residual brine 
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sludges. Phase one studies have shown that an economically and 
technically feasible biotechnology can be developed. The efficiency 
of this technology depends on a number of parameters such as the 
bioreactor design, residence time, and the number and concentra- 
tion of toxic metals to be removed. Further, the process, while 
rendering a detoxified material, produces a liquid phase which is 
enriched in toxic metals. This aqueous phase can be reinjected into 
the wells, or processed for the recovery of toxic metals, some of 
which are commercially valuable, for example, chromium. A parallel 
study in this laboratory has shown that a combined chemical and 
biochemical process for the recovery of these metals may also be 
feasible. Data presented in this paper illustrate various aspects of 
the detoxification and recovery processes. 8 refs., 5 figs. 


1508 Geothermal Power Plants 


49190 (EGG-M-89174) The Geopressured-Geothermal Pro- 
gram: Energy conversion status and future possibilities. 
Negus-de Wys, J.; Lawford, T.W.; Faulder, D.D. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1989]. 14p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract ACO07- 
761D01570. (CONF-891031—7: Annual meeting of the Geothermal 
Resources Council, Santa Rosa, CA (USA), 1-4 Oct 1989). Order 
Number DE89016188. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The Geopressured-Geothermal Program, sponsored by the De- 
partment of Energy (DOE) began in 1976 with the Wells of 
Opportunity. This early research concentrated on resource charac- 
terization at several locations in Texas and Louisiana. More 
recently, the program has included well operations and supporting 
university research in geoscience and engineering. Long term flow 
testing, reinjection of brine, and scale prevention were accom- 
plished at the Gladys McCall Well. The Pleasant Bayou Well 
provided additional data for modeling and predicting geopressured 
reservoir behavior. This year a hybrid power system (HPS) was 
constructed at Pleasant Bayou in cooperation with the Electric 
Power Research Institute (EPRI). This is the first conversion of the 
geopressured-geothermal resource to electricity. An economic re- 
view of geopressured-geothermal resource development concludes 
that using off-the-shelf technology, electricity can be produced for 
$0.125/kWh from a Gladys McCall type resource (40,000 bpd brine 
production, 27 scf methane/bbl, 288°F brine, and 10-year resource 
life). The Pleasant Bayou type resource can produce electricity for 
$0.32/kWh. Advanced technology could reduce the cost to $0.16/ 
kWh. A review and status of the HPS is presented with future possi- 
bilities for the program, including (1) recovery of medium and heavy 
oil with hot geopressured brine, (2) direct use, especially aquacul- 
ture, and (3) development and use of advanced technology for 
conversion at the Hulin Well, the deepest, hottest well in the pro- 
gram. The estimated improvement in efficiencies with advanced 
conversion technology range from 100 to 160%. This would greatly 
reduce the cost to produce electricity. 6 refs., 7 figs., 2 tabs. 


49191 (EGG-M-89175) Simple strategies for minimization of 
cooling water usage in binary power plants. Bliem, C.J.; Mines, 
G.L. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1989]. 7p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO7-761D01570. (CONF-891031-6: Annual meeting of 
the Geothermal Resources Council, Santa Rosa, CA (USA), 1-4 Oct 
1989). Order Number DE89016321. Available from NTIS, PC 
A02/MF A011 - OSTI. 

The geothermal resources which could be used for the production 
of electrical power in the United States are located for the most part 
in the semi-arid western regions of the country. The availability of 
ground or surface water in the quantity or quality desired for a con- 
ventional “wet” heat rejections system represents a barrier to the 
development of these resources with the binary cycle technology. 
This paper investigates some simple strategies to minimize the 
cooling water usage of binary power plants. The cooling water us- 
age is reduced by increasing the thermal efficiency of the plant. 
Three methods of accomplishing this are considered here: increas- 
ing the average source temperature, by increasing the geofluid 
outlet temperature; decreasing pinch points on the heat rejection 
heat exchangers, increasing their size; and using internal recupera- 
tion within the cycle. In addition to the impact on water usage, the 
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impact on cost-of-electricity is determined. The paper shows that 
some of these strategies can reduce the cooling water requirements 
20 to 30% over that for a plant similar to the Heber Binary Plant, 
with a net reduction in the cost-of-electricity of about 15%. 13 refs., 
4 figs., 3 tabs. 


49192 (EPRI-GS-6380, pp. 185-194) Concept-trainer/ 
analyzer development for the CCPA [Central California Power 
Agency] No. 1 Coldwater Creek Geothermal Power Plant. 
Crouse, D.C. (Engineering Systems & Sciences Corporation, 
Solana Beach, CA (USA)); Greenlee, T.L.; Prideaux, D. Electric 
Power Research Inst., Palo Alto, CA (USA). Jun 1989. (CONF- 
8706162-: 11. EPRI geothermal conference and workshop: basis 
for expansion, Oakland, CA (USA), 23-25 Jun 1987). In Proceed- 
ings: Eleventh EPRI geothermal conference and workshop. Basis 
for expansion. Order Number DE89012994. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

A PC-based, fully interactive, Concept-trainer/Analyzer has been 
developed for the Coldwater Creek Geothermal Power Plant 
scheduled to begin commercial operation in April of 1987. This de- 
velopment by the Engineering Sciences and Systems Corporation 
(ESSCOR) was funded by the Central California Power Agency No. 
1 (CCPA No. 1). The Concept-trainer/Analyzer is the first known 
PC-based interactive computer model developed for a dry-steam 
geothermal plant. The need for such a model arose out of consider- 
ation for the parallel unit operation and water inventory constraints 
which were unique to this geothermal site as well as the need to fa- 
miliarize operators with the new plant configuration and Distributed 
Control System (DCS) technology. The Coldwater Creek Geother- 
mal Power Plant is located at the north end of the Geysers KGRA 
approximately 15 miles east of Cloverdale, California. Construction 
on the power plant began in July of 1985 and the plant is now ap- 
proximately 70% complete. The plant consists of two independent, 
65 megawatt, two-flow turbine generators which receive steam from 
a common 48 inch main steam line. The plant will be manned 24 
hours per day by two operators who will operate all equipment for 
both units from a central control room via a computer based dis- 
tributed control system (DCS) using six (6) PC keyboards and video 
display monitors. 


1509 Geothermal Engineering 
Refer also to citation(s) 49190, 49191 


49193 (LBL—-27350) Permeability enhancement due to cold 
water injection: A case study at the Los Azufres geothermal 
field, Mexico. Benson, S.M.; Daggett, J.; Ortiz, J.; Iglesias, E. 
Lawrence Berkeley Lab., CA (USA). Apr 1989. 10p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract AC03- 
76SF00098. (CONF-8904129-1: Final symposium: agreement 
between the U.S. Department of Energy and the Comision Federal 
de Electricidad de Mexico in the field of geothermal energy, San 
Diego, CA (USA), 4-5 Apr 1989). Order Number DE90000173. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Pressure transient buildup and falloff data from 3 wells at the Los 
Azufres geothermal field have been evaluated to determine the ex- 
tent to which cold water infection increases the permeability of the 
near-bore reservoir formation. Simultaneous analysis of the buildup 
and falloff data provides estimates of the permeability-thickness of 
the reservoir, the skin factor of the well, and the degree of perme- 
ability enhancement in the region behind the thermal front. 
Estimates of permeability enhancement range from a factor of 4 to 
9, for a temperature change of about 150°C. The permeability en- 
hancement is attributed to thermally induced contraction and 
stress-cracking of the formation. 9 refs., 18 figs. 


49194 (SAND-89-0791C) Laboratory and field evaluation of 
polyurethane foam for lost circulation control. Glowka, D.A.; 
Loeppke, G.E.; Rand, P.B.; Wright, E.K. Sandia National Labs., Al- 
buquerque, NM (USA). [1989]. 21p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. (CONF-891031-3: Annual meeting of the Geothermal 
Resources Council, Santa Rosa, CA (USA), 1-4 Oct 1989). Order 
Number DE89014551. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 
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A two-part polyurethane foam has been tested in the laboratory 
and in the field to assess its utility in controlling lost circulation en- 
countered when drilling geothermal wells. A field test was conducted 
in The Geysers in January, 1988, to evaluate the chemical formula- 
tion and downhole tool used to deploy the chemicals. Although the 
tool apparently functioned properly in the field test, the chemicals 
failed to expand sufficiently downhole, instead forming a dense 
polymer that may be ineffective in sealing loss zones. Subsequent 
laboratory tests conducted under simulated downhole conditions in- 
dicate that the foam chemical undergo sever mixing with water in the 
wellbore, which disturbs the kinetics of the chemical reaction more 
than was previously contemplated. The results indicate that without 
significant changes in the foam chemical formulation or delivery 
technique, the foam system will be ineffective in lost circulation con- 
trol except under very favorable conditions. 4 refs., 6 figs., 2 tabs. 


1520 Geothermal Data and Theory 


49195 (LBL-27159) Progress report on LBL’s numerical 
modeling studies on Cerro Prieto. Halfman-Dooley, S.E.; Lipp- 
man, M.J.; Bodvarsson, G.S. Lawrence Berkeley Lab., CA (USA). 
Apr 1989. 21p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC03-76SF00098. (CONF-8904129-2: Final 
symposium: agreement between the U.S. Department of Energy 
and the Comision Federal de Electricidad de Mexico in the field of 
geothermal energy, San Diego, CA (USA), 4-5 Apr 1989). Order 
Number DE90000187. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

An exploitation model of the Cerro Prieto geothermal system is 
needed to assess the energy capacity of the field, estimate its pro- 
ductive lifetime and develop an optimal reservoir management plan. 
The model must consider the natural state (i.e., pre-exploitation) 
conditions of the system and be able to predict changes in the 
reservoir thermodynamic conditions (and fluid chemistry) in re- 
sponse to fluid production (and injection). This paper discusses the 
results of a three-dimensional numerical simulation of the natural 
state conditions of the Cerro Prieto field and compares computed 
and observed pressure and temperature/enthalpy changes for the 
1973-1987 production period. 16 refs., 24 figs., 2 tabs. 
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49196 (FRNC-TH-3439) Numerical study of the unsteady 
boundary layer on a moving airfoil, application and experi- 
ments to the Darrieus mind turbine. Brochier, G. Aix-Marseille-2 
Univ., 13 - Marseille (France). 1986. 130p. (in French). Order Num- 
ber DE89908084. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

An aerodynamic mathematical model for the calculation of the 
cyclic forces on wind turbine blades is presented. A singularities 
method is used for the potential flow calculation and a Prandtl 
equations discretization method is used for the unsteady boundary 
layer on the blade profile. The two methods are then associated to 
aliow determination of the total unsteady flow. The results are ap- 
plied to a straight blade Darrieus wind turbine experimentation. 


49197 (FRNC-TH-3503) Optimal control of a variable speed 
wind generator. Marechal, L. Toulouse-3 Univ., 31 (France). 1987. 
115p. (In French). Order Number DE90708159. Available from NTIS 
(US Sales Only), PC AO6/MF A01. 

The control of the resistant torque of a wind generator is investi- 
gated in order to determine the rotor optimal tip speed ratio while 
minimizing the strains in the drive torque. A controller is designed 
and analyzed for stationary and non stationary wind speeds. Diago- 
nal weighting parameters of a quadratic index, eigenvalue set, state 
feedback coefficients are used to check stability and convergence to 
the optimal state. 


49198 (SAND-89-0805C) The LIFE2 computer code numeri- 
cal formulation and input parameters. Sutherland, H.J.; Schluter, 
L.L. Sandia National Labs., Albuquerque, NM (USA). 1989. 6p. 





Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-890981—1: Windpower '89, San Francisco, CA 
(USA), 24-27 Sep 1989). Order Number DE90000670. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The LIFE2 computer code is a fatigue/fracture analysis code 
specifically designed for the analysis of wind turbine components. It 
is a PC-compatible Fortran code that is written in a top-down modu- 
lar format. In this numerical formulation, an “S-n” fatigue analysis is 
used to describe the initiation, growth and coalescence of micro- 
cracks into macro-cracks. A linear, “da/dn” fracture analysis is used 
to describe the growth of a macro-crack. This paper presents an 
overview of the numerical formulations used to implement these 
analyses and describes the operation of the code. 10 refs., 3 figs. 
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Refer also to citation(s) 48838, 49166, 49167, 49352, 49636, 
49641, 50255, 50345 


49199 (ANL/FE-89/3) Sodium sulfate induced hot corrosion 
in gas turbines. Im, K.H.; Ahluwalia, R.K. Argonne National Lab., 
IL (USA). Apr 1989. 31p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-31109-ENG-38. Order Number DE89017749. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A mass transfer model is developed that considers diffusive and 
chemical aspects of sodium sulfate formation and deposition on 
cooled turbine blades. The roles of gas phase condensation of 
sodium sulfate and multicomponent diffusion across a chemically 
frozen thin boundary layer are elaborated. A rational procedure is 
presented for correlating material wastage with laboratory weight 
gain data obtained by exposing alloy specimens pre-coated with a 
thin film of salt to SO2-SO3 in an oxygen environment. The sodium 
sulfate mass transfer model is used in conjunction with the correla- 
tion to project blade corrosion and lifetime as a function of gas 
turbine inlet temperature, blade cooling, and sodium and sulfur con- 
taminant concentration. 19 refs., 16 figs. 


49200 The ASME handbook on water technology for thermal 
power systems. Cohen, P. (ed.). 1828p. American Society of Me- 
chanical Engineers, New York, NY (1989). Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract FG02-81NE34076. (EPRI-GS—6303). 

The idea that a handbook on water technology be developed was 
initially put forth in 1978 by the ASME Research Committee on Wa- 
ter in Thermal Power Systems. A prospectus was issued in 1979 to 
solicit funding from industry and government. The preparation of the 
handbook began in 1980 under the direct control of a Handbook 
Steering Subcommittee established by the Research Committee 
and an editor reporting to that subcommittee. Handbook content 
was carefully monitored by an editorial committee of industry ex- 
perts and by a special honorary editorial committee from the 
Chemistry Committee of the Edison Electric Institute. This handbook 
summarizes the current state of the art of water technology for 
steam power plant cycles. It is intended to serve both as a training 
text and a reference volume for power station chemists, engineers, 
manufacturers, and research and development institutions. While 
the primary emphasis is on Electric Utility Power Generation cycles 
(fossil and nuclear), the book will also serve as a valuable reference 
on high pressure industrial steam system technology. 


49201 (DOE/PC/88750-T2) TRW advanced slagging coal 
combustor utility demonstration: Second quarterly progress re- 
port, February 1989—April 1989. TRW, Inc., Stony Point, NY 
(USA). Energy Systems Group. 1989. 20p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-89PC88750. Order Number 
DE90001084. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The TRW Advanced Slagging Coal Combustor Demonstration 
Project consists of retrofitting the Orange and Rockland (O and R) 
Utility Corporation Lovett Plant Unit No. 3 with four slagging com- 
bustors which will allow the current gas/oil fired unit to fire 2.5% 
sulfur coal. The slagging combustor process will provide NO, and 
SO, emissions that meet NSPS and New York State environmental 
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standards. During this reporting period, SWEC set up and imple- 
mented the programs to perform budgeting, cost and scheduling, 
engineering, design, purchasing and general administration of the 
project. (CBS) 


49202 (EPRI-GS-6520) Leaning brick stack liners: Final re- 
port. Dille, E.R.; Kunzweiler, V.L. Electric Power Research Inst., 
Palo Alto, CA (USA); Battelle Columbus Div., OH (USA). ¢ Sep 
1989. 107p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

At several electric utility plants with wet FGD systems, a free- 
standing brick flue has been found to lean, i.e., to have a reduced 
clearance between the flue and the concrete shell on one side of 
the stack. This phenomenon creates the potential for a long, costly 
outage to repair a damaged stack. Therefore, EPRI has funded lab- 
oratory and field studies directed at preventing the problem. The 
laboratory studies have included analyses of full-depth core sam- 
ples from leaning flues, a finite element stress analysis of a leaning 
flue, and exposure of brick and mortar samples to various environ- 
ments. The field studies have included optical profiling of flues and 
the installation of a tilt sensing system on a stack. The latter studies 
have documented the lean phenomenon and have determined the 
movement of a shell and a flue on a continuous basis. The labora- 
tory studies have shown that differential moisture expansion of the 
bricks is the most likely cause of a flue lean. Differential moisture 
expansion occurs when wet, scrubbed gas is mixed with hot, 
bypassed gas in the flue or in the outlet duct near the stack breech- 
ing. 12 refs., 29 figs., 13 tabs. 


49203 (EPRI-NP-6513) Reliability of the Southwest Re- 
search Institute TREES [Turbine Rotor Examination and 
Evaluation System] rotor bore inspection system: Final report. 
Nottingham, L.D.; Zayicek, P.A. Electric Power Research Inst., Palo 
Alto, CA (USA); Jones (J.A.) Applied Research Co., Charlotte, NC 
(USA). ¢ Sep 1989. 39p. Sponsored by Electric Power Research In- 
stitute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

A performance evaluation of a rotor boresonic examination sys- 
tem built by Southwest Research Institute for Taiwan Power was 
conducted by the Electric Power Research Institute Nondestructive 
Evaluation Center. The system evaluated, a Turbine Rotor Exami- 
nation and Evaluation System (TREES), is used to perform 
ultrasonic examinations of turbine and generator rotors by transport- 
ing the ultrasonic transducers through the central bore hole in the 
rotor forging and directing the ultrasonic beams outward. The evalu- 
ation was a requirement of the purchase specification under which 
Southwest Research Institute built the system for Taiwan Power and 
was funded by Southwest Research Institute, accordingly. Rotor 
bore blocks containing surface-connected fatigue cracks, embedded 
glass beads, and embedded radial-axial disks were used in the 
evaluation. Ten independent scans of the blocks were conducted to 
provide sufficient data for a statistical evaluation. Included in the 
evaluation were statistical characterizations of the detection capabil- 
ities, flaw sizing and locating accuracy, and repeatability of the 
inspection system. The results of the evaluation and comparisons to 
an evaluation of an earlier TREES system are presented in this re- 
port. 5 refs., 12 figs., 4 tabs. 


49204 (LBL-27003) Magnetic fusion energy, 1988. Lawrence 
Berkeley Lab., CA (USA). May 1989. 20p. Sponsored by U.S. De- 
partment of Defense; U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. Order Number DE90000079. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report discusses the following topics in plasma research: lon 
Sources; Accelerators for Negative lons; and Plasma Theory. 


49205 (NEI-DK-207) Danish suppliers of combined heat 
and power plants. Directory and buyers guide. Ramboell og 
Hannemann, Raadgivende Ingenioerer A/S, Virum (Denmark). Apr 
1989. 216p. Order Number DE90706433. Available from NTIS (US 
Sales Only), PC A10/MF A01. 

Prepared for Industri- og Handelsstyrelsen. Formidlingsraadet. 

On the initiative of the Danish Industrial Liaison Council and Fed- 
eration of Danish Industries, this competence list of combined heat 
and power plant suppliers has been prepared by Ramboell and 
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Hannemann. The purpose of this catalogue is to promote Danish 
supply of components to combined heat and power plants by in- 
forming Danish clients, Danish and foreign industry about Danish 
companies, which are competent suppliers. Furthermore, the objec- 
tive of this catalogue is to link Danish companies closer to the 
power/heating industry and encourage Danish participation in the 
future expansion activities within the power/heating industry. This 
catalogue covers mainly the mechanical components of a power/ 
heating plant and some building construction. The electronic equip- 
ment, as well as the pretreatment of the fuel, are not covered by 
this catalogue. The Danish Industrial Liaison Council and Federa- 
tion of Danish Industries will publish similar catalogues over these 
two other topics in accordance with this catalogue. These three 
competence lists will cover all aspects in building combined heat 
and power plants. All company information included in this 
cataloque is being published on the basis of the company’s own in- 
formation. The company’s information has been translated from 
Danish into English. Any questions arising from this Directory and 
Buyers Guide "DANISH SUPPLIERS OF COMBINED HEAT AND 
POWER PLANTS” should be addressed to Mr. Joergen Paulsen, 
engineer, Danish Industrial Liaison Council and Federation of Dan- 
ish Industries secretariat, phone no. 31-85 10 66. (author). 


2002 Environmental Control Technology 


Refer also to citation(s) 48803, 48804, 48806, 48807, 48808, 
48810, 48838, 49604, 49629 


49206 (DOE/PC/88865-T1) Ambient Test Rig (ATR) flow 
studies: A laminar flow, reduced entrainment electrostatic pre- 
cipitator: Technical progress report. ETS, Inc., Roanoke, VA 
(USA). Oct 1988. 34p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-88PC88865. Order Number DE90000144. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Results of flow testing on a Reduced Entrainment Precipitator 
Ambient Test Rig are presented. The Reduced Entrainment Precipi- 
tator concept involves drawing a portion of the main precipitator 
flow through hollow, porous collecting plates. The purposes of flow 
through porous collecting plates (“side flow”) are to provide a dust 
layer clamping force, and to reduce turbulence with the precipitator. 
Achievement of these goals should reduce re-entrainment, and re- 
sult in increased precipitator efficiency. The increased efficiency 
should be especially evident at higher precipitator main flow veloci- 
ties. Flow tests conducted included pilot tube velocity traverses, 
smoke (turbulence) visualization, and measurements of turbulence 
and velocity with a (fast-response) hot-wire anemometer. 12 refs., 
13 figs. 


49207 (DOE/PC/88866-T4) Flue gas conditioning for fabric 
filter performance improvement: Quarterly technical progress 
report, October-December 1988. Miller, S.J. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
[1988]. 28p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-88PC88866. Order Number DE90000058. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The general objective of this project is to develop a particulate 
control technology that can reliably remove particulate matter, with 
particle diameters from 0.01 to 10 micrometers from a flue gas 
stream with a removal efficiency of at least 99.9% for all particle 
sizes, independent of coal type. The method involves injection of 
conditioning agents into the flue gas upstream of a baghouse to in- 
crease particle collection efficiency and simultaneously reduce 
baghouse pressure drop. The conditioning agents, which have 
proven to be successful in achieving the goal of reduced fine partic- 
ulate emissions in preliminary tests, are ammonia (NH3) and sulfur 
trioxide (SO3). It is the goal of the proposed research to develop 
this technology to the point where it is ready for field testing at the 
pilot level or compartment level at a full-scale utility power plant. 
Progress is reported. 16 figs., 6 tabs. 


49208 (NEI-DK-182) Purification of flue gas. Development 
and testing of catalyst for removal of nitrogen oxides from flue 
gas. Energiministeriets Energiforskningsprogram. Miljoe og restpro- 
dukter. Morsing, P. Haldor Topsoee, Vedbaek (Denmark). May 
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1989. 96p. (In Danish). Order Number DE90706407. Available from 
NTIS (US Sales Only), PC AOS. 

Energiministeriets Energiforskningsprogram. Miljoe og restproduk- 
ter. 

The aim was to develope and test various SCR DeNOx catalysts 
in relation to emission from both coal fueled and diesel-engine 
driven power plants. Screening tests were carried out on many 
catalyst preparations and measurements were taken of DeNOx effi- 
ciency as a function of the addition of NH3 (NH3/NOx mol 
conditions) and of the reactor temperature of specific catalysts. Fur- 
thermore the effect of the H2O and O2 content of the flue gas was 
ascertained. The durability and dust buildup in the catalysts was 
also noted. The tests showed that NOx emission can be reduced by 
90% without resulting in a high ammonia content in the purified flue 
gas. NOx reduction proved to be almost independent of tempera- 
tures between 310-390 deg. C. It is expected that the catalysts’ 
life-length will be 2-3 years under these test conditions. A number 
of suitable catalysts have been identified and it has been found that 
H2O0 and O2 concentration in flue gas, where NOx content has 
been so reduced, is not significant. The results of these findings 
have already been utilized by several Danish firms. (AB). 


49209 (NEI-DK-203) Selective catalytic reduction of NOx 
and combustible components in the exhaust gas from small 
power plants. Schoubye, P; Morsing, P. Haldor Topsoee, Vedbaek 
(Denmark). Feb 1989. 8p. Order Number DE90706429. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

With regard to denitrification of flue gas from small power plants, 
much higher degrees of NOx removal, up to 98% NOx reduction, 
can be obtained by cleaning the exhaust gas from gas turbines, 
diesel engines and gas motors as well as from any kind of combus- 
tion processes operating with a surplus of oxygen by Selective 
Catalytic Reduction (SCR) with ammonia. By this method, the ex- 
haust gas is mixed with an amount of ammonia approximately 
equivalent to the content of NOx (of which typically 98% is present 
as NO and 2% as NO2) upstream of a bed of a SCR-deNOx cata- 
lyst in which the NOx is reduced to nitrogen and water vapor at 
temperatures from 300 to about 460 deg. C by the SCR-reaction: 
NO + NH3 + 1/4 O2 = N2 + 3/2 H20 + 410 kJ/mol. NO2 is at the 
same time reduced by a similar reaction which consumes 1.33 mol 
NH3/mol NO2, while the reduction of NO only consumes 1 mol NH3 
per mol NO being reduced. The heat of reaction gives an adiabatic 
temperature increase across the catalyst bed of 12-13 deg. C per 
1000 ppm of NOx being reduced. The Topsoee SCR deNOx cata- 
lysts are available with 3.2, 4.5 and 6.5 mm hydraulic diameters, 
and as standard blocks (cassettes) with 0.5 m length in the flow di- 
rection and 0.5x0.5 or 0.5x0.25 m2 cross sections. The industrially 
proven Topsoee deNOx catalyst is a "medium temperature” type for 
operation "between 300 and 400 deg. C” which has been demon- 
strated successfully for a wide range of applications. The "medium 
temperature” type of deNOx catalyst with different hydraulic channel 
diameter will be complemented by a new "high temperature” type 
being developed for use up to 500 deg. C. (AB). 


49210 (PB—89-197776/XAB) Comparative SO» reactivity of 
CaO derived from CaCO, and Ca(OH)p2. Gullett, B.K.; Bruce, K.R.; 
Beach, L.O. Acurex Corp., Research Triangle Park, NC (USA). Jan 
1989. 7p. Available from NTIS, PC AO2/MF A01. 

Pub. in AIChE Jnl., Vol. 35, No. 1, 37-41(Jan 1989). 

In an effort to develop a low-cost retrofit technology for control of 
sulfur dioxide (SO2) emissions from coal-fired utility plants, boiler in- 
jection of dry calcium-based sorbents to form calcium sulfate 
(CaSO,4) has been widely studied. The effects of such parameters 
as injection temperature, sorbent surface area, and SO2 concentra- 
tion on the reaction between the active species, calcium oxide 
(CaO), and SOz are well documented. One such parameter of par- 
ticular interest is the chemical parentage of the active sorbent. In 
pilot-scale studies, CaO derived from hydrated lime, Ca(OH)2, has 
been found to be more reactive than that from the respective 
limestone, CaCO3. The paper gives results of a comparison of ex- 
perimental data on sulfation rates of CaO particles derived from 
CaCO3 with those derived from Ca(OH)2 using a product layer dif- 
fusion control model differing only in the shape of the CaO grain. 
Both the model and the experimental data indicate slightly higher 





reactivity for the Ca(OH)o-derived oxide due to the observed differ- 
ence in grain shape. The effect is proposed as a contributor to the 
greater performance of Ca(OH) in pilot scale SO2 removal studies. 


49211 (VTT-TUTK-607) Cleaning of hot flue gases with a 
dence s ion cooler. Orjala, M.; Ruottu, S.; Huotari, J. Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland). Apr 1989. 135p. 
(In Finnish). Order Number DE90706445. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

The Domestic Fuel Laboratory of the Technical Research Centre 
of Finland carried out an investigation on a hot gas cleaning tech- 
nique based on multi-phase combustion and the use of a particle 
cooler, patended in Finland (Patent numbers 64997 and 71071, 
among others). The ultimate aim is to be able to use the technique 
as a pressurized combustion process. Simulated conditions were 
created to study the functional capacity of the technique, as well as 
the potential of the equipment in the removal of ash from combus- 
tion gas. Particular attention was given to whether the technique 
meets the requirements set by gaseous turbines. The experimental 
device consists of a test rig of 500 kW liquid gas-operated furnace 
with a feeder for ash simulants, connected to a fused ash separa- 
tor, a circulating fluidized bed cooler and a solid particle separator. 
Pressure differences, temperatures and the composition of the flue 
gas are measured in the process. The process under investigation 
proceeded in the predicted manner, and succeeded well in remov- 
ing unorganic compounds, alkali compounds in particular, from the 
hot flue gas steams. Most part of the alkali was separated from the 
gas stream in the fused ash separator. The sodium and potassium 
of the gaseous phase were bound chemically and through conden- 
sation in the circulating sand in observable layers so that their 
maximum concentrations were 5.0 g/kg (sodium) and 5.5 g/kg 
(potassium). From the lead compound fed, the reactor was able to 
separate almost 100% of the lead, which proves that the reactor is 
capable of removing not only alkali but also certain heavy metals in 
an efficient way. The investigation also focussed on the theory of 
multiphase reactor calculations. The theoretical results can be pro- 
grammed for the computer and the resulting calculation model can 
be used eg. in the simulation of particle cooling processes. 


49212 Mechanisms of nitrous oxide formation in coal flames. 
Kramlich, J.C. (Energy and Environmental Research Corp., Irvine, 
CA (USA)); Cole, J.A.; McCarthy, J.M.; Lanier, W.S.; McSorley, J.A. 
Combustion and Flame (USA), 77(3): 375-384 (Sep 1989). 

Significant nitrous oxide (N2O) emissions have been observed 
from coal and oil burning power plants, but not from industrial gas 
flames, even when they are doped with an equivalent amount of fuel 
nitrogen. The unknown mechanism by which this N20 forms has 
considerable importance in determining the influence of common 
and advanced nitrogen oxide (NOx) control strategies on N2O. The 
present study uses both detailed kinetic modeling and plug-flow sim- 
ulator experiments to investigate this mechanism. Kinetic modeling 
suggests that net N2O is unlikely to form within flame zones be- 
cause of its rapid removal by NoO + H —Np + OH. Also reduction of 
nitric oxide (NO) on coal char can be a significant N2O source only 
if the rates are many times their published values. However, both 
kinetic modeling and experiments show that if HCN appears in the 
gas phase between 1150 and 1500 K it will be partially converted to 
N2O. The source of HCN may be either direct devolatilization, or a 
char gasification reaction. This suggests that the N2O that appears 
in coal flames may originate from the homogeneous reaction of de- 
volatilized char nitrogen in the fuel-lean postflame region. 


2003 Power Transmission and Distribution 
Refer also to citation(s) 49633, 50332 


49213 (EPRI-EL-6474) Substation voltage upgrading: Final 
report. Panek, J.; Elahi, H.; Sublich, M. Electric Power Research 
Inst., Palo Alto, CA (USA); General Electric Co., Schenectady, NY 
(USA). Systems Development and Engineering Dept. c Aug 1989. 
197p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Substation voltage uprating, i.e., conversion of a substation from 
a lower rated voltage to a higher rated voltage without a complete 


20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission and Distribution 


substation rebuild, can lead to excellent economic benefits. Utiliza- 
tion of the old substation layout and/or the existing equipment, to 
some extent, is the practical objective of such an uprating. The ob- 
jective of this project was to assess the opportunities for substation 
uprating in the industry, to establish feasibility for such uprating and 
to study methods for accomplishing it. The final aim of the project 
was to provide guidance to utilities interested in uprating. 56 refs., 
41 figs., 18 tabs. 


49214 (EPRI-EL-6509) Pilot study of residential power fre- 
quency magnetic fields: Final report. Zaffanella, L.E. Electric 
Power Research Inst., Palo Alto, CA (USA); General Electric Co., 
Lenox, MA (USA). High Voltage Transmission Research Facility. c 
Sep 1989. 211p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

As a prelude to a larger nationwide measurement program, the 
research team developed hardware and software tools used to 
identify and characterize residential magnetic field sources. This re- 
port describes residential magnetic field measurement protocol and 
instrumentation used to identify and measure magnetic field sources 
in 53 homes. 


49215 (OA-Trans—4026) Lightning protection of electricity 
lines and substations: Role and characteristics of earth elec- 
trodes. (Protection des lignes et postes electriques contre la 
foudre: Role et caracteristiques des prises de terre). Kouteynikoff, 
P.; Rochereau, H. 9p. Translated from RGE, Revue Generale de 
l'Electricite (France). RGE, Revue Generale de |’Electricite (France), 
(3): 47-51 (Mar 1989). 

An earth electrode comprises a set of buried conductors in direct 
contact with the earth. It is required to perform the following func- 
tions: ensure safety of individuals, protect equipment and provide a 
reference potential. These criteria must be both during steady-state 
operation and in the event of currents flowing through the ground 
due to earth faults or a lightning strike. This document describes 
work carried out by EDF since 1980 to study the performance of 
earth electrodes in relation to lightning. Examples are given to show 
the effect of the surge performance of the electrode and the way 
this can be taken into account in the investigation of insulation co- 
ordination. 6 refs. 


49216 (PB-89-862734/XAB) Polyethylene electrical insulat- 
ing materials: high-voltage applications. January 1970-May 
1989 (Citations from the COMPENDEX data base). Report for 
January 1970-May 1989. National Technical Information Service, 
Springfield, VA (USA). Jun 1989. 5ip. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the use of 
polyethylene materials as high-voltage insulating mediums for use 
on high-voltage alternating-current and direct-current electrical ca- 
bles. Performance testing of dielectric strength, lifetime expectancy, 
environmental effects, and testing for water treeing are included. 
Manufacturing characteristics such as chemical composition, vulcan- 
izing, laminating, gas impregnation, contaminants, and quality 
control are discussed. Recommendations are given for improving 
the performance of these materials. (Contains 93 citations fully in- 
dexed and including a title list.) 


49217 (PB—89-863187/XAB) Testing procedures for electric- 
insulating materials. March 1985-May 1989 (Citations from the 
El Engineering Meetings data base). Report for March 1985-May 
1989. National Technical Information Service, Springfield, VA (USA). 
Jun 1989. 79p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations from conference proceedings 
concerning methods and procedures for testing electrical-insulation 
materials for flashover voltage, aging, deterioration, moisture ef- 
fects, water treeing, dielectric strength, thermal and fire resistance, 
leakage current, and chemical resistance. Insulation includes poly- 
mers, glass, ceramics, treated paper, gas and air barriers, and 
enamel and epoxies used in electrical windings. Applications 
include power cables, machine windings, transformers, and insula- 
tors. (Contains 140 citations fully indexed and including a title list.) 
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Refer also to citation(s) 49328, 49641, 51462 


49218 (DOE/EIA-0438(89)) Commercial nuclear power 1989: 
Prospects for the United States and the world. USDOE Energy 
Information Administration, Washington, DC (USA). Office of Coal, 
Nuclear, Electric and Alternate Fuels. 6 Sep 1989. 122p. Sponsored 
by U.S. DOE Management & Administration. Order Number 
DE89017710. Available from NTIS, PC A06/MF A01 - GPO; OSTI; 
INIS; GPO Dep. 

This report presents historical data on commercial nuclear power 
in the United States, with projections of domestic nuclear capacity 
and generation through the year 2020. The report also gives 
country-specific projections of nuclear capacity and generation 
through the year 2010 for other countries in the world outside 
centrally planned economic areas (WOCA). Information is also pre- 
sented regarding operable reactors and those under construction in 
countries with centrally planned economies. 39 tabs. 


49219 (IAEA-TECDOC-504) Evaluation of reliability data 
sources. Report of a technical committee meeting held in Vi- 
enna, 1-5 February 1988. International Atomic Energy Agency, 
Vienna (Austria). Apr 1989. 305p. (CONF-8802151-—: Technical 
committee on evaluation of reliability data sources, Vienna (Austria), 
1-5 Feb 1988). Order Number DE90602746. Available from NTIS 
(US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Reliability data plays an important role in Nuclear Power Plant 
safety and availability. In plant design reliability data are used to 
evaluate the safety implications of various redundancy strategies. In 
plant operation reliability data are needed for the evaluation of 
maintenance schedules, allowable outage times and to optimize test 
intervals. It is clear that the establishment and the maintenance of a 
reliability data bank based on specific NPP operational experience 
requires considerable commitment from the organization managing 
the work. Experience shows, however, that benefits clearly compen- 
sate for the costs involved, particularly if one considers the multiple 
uses of the collected data in NPP safety and availability analysis. In 
order to ensure that this wealth of experience can be made use of, 
a Technical Committee Meeting was convened by the IAEA in Vi- 
enna, 1-5 February 1988. The general objective of the meeting was 
to compile and to disseminate ongoing work and experience with 
reliability data sources including aspects of data collection, analysis 
and retrieval. This Technical Document, prepared by the participants 
in the meeting, highlights the issues discussed during the meeting. 
The document reviews, based on the information available in the 
group of participants, the experience in Member States and identi- 
fies areas where further work is needed. A separate abstract was 
prepared for the 15 papers presented at the meeting by the partici- 
pants. Refs, figs and tabs. 


49220 (IAEA-TECDOC-504, pp. 131-138) Reliability data and 
safety evaluation of nuclear power plants - status and trends in 
the German Democratic Republic. Rumpf, J. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Democratic Re- 
public)); Sydow, J. International Atomic Energy Agency, Vienna 
(Austria). Apr 1989. (CONF-8802151-: Technical committee on 
evaluation of reliability data sources, Vienna (Austria), 1-5 Feb 
1988). In Evaluation of reliability data sources. Report of a technical 
committee meeting held in Vienna, 1-5 February 1988. Order Num- 
ber DE90602746. Available from NTIS (US Sales Only), PC A14/MF 
A01 - OSTI; INIS. 

System analysis covers structure investigations and methods of 
reliability analysis, which are the main points within the framework 
of probabilistic safety analysis. Collection, analysis and retrieval of 
reliability data had been found to be a field of increasing importance 
to safety analysis. Therefore both constructor and operational orga- 
nizations in the GDR are legally bound to collect and analyse 
reliability data as well as to make changes of the technology of a 
NPP if data indicate a necessity. An independent system of data 
collection has been established by the National Board on Atomic 
Safety and Radiation Protection. Current data bases of the GDR in- 
volve generic data as well as plant specific reliability information. 
The paper presents the general approach used in the GDR to intro- 
duce reliability data into licensing decisions. Status and plans of 
data manipulation are discussed as well as the structure of data 
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bases. In addition experiences gathered in using reliability data are 
presented. Some of them are the following: (i) At the present status 
of reliability analysis and probabilistic safety analysis respectively 
generic data play an important role. (ii) Plant specific data bases 
are to be improved to get more sophisticated probabilistic safety in- 
formation. Special attention has to be paid on human errors and 
common mode failures. (iii) Engineering judgement is the most im- 
portant point in manipulating reliability data and using them in 
probabilistic safety analysis. (author). 8 refs, 3 figs. 


49221 (IAEA-TECDOC-—504, pp. 139-153) Present status of 
the Nuclear Power Reliability Data Bank in Japan. Ohta, K. (Nu- 
clear Power Safety Information Research Center (NUPEC), Tokyo 
(Japan)). International Atomic Energy Agency, Vienna (Austria). Apr 
1989. (CONF-8802151-: Technical committee on evaluation of reli- 
ability data sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation 
of reliability data sources. Report of a technical committee meeting 
held in Vienna, 1-5 February 1988. Order Number DE90602746. 
Available from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Since its establishment in October, 1984, under instruction by the 
Ministry of International Trade and Industry, Nuclear Power Safety 
Information Research Center has built up the nuclear information 
data base on the construction, operation and maintenance of the 
nuclear power stations (NPSs) to aid in the effective fulfillment of 
national safety administration. The outline of the data base will be 
introduced herein. Based on the incident and failure information in 
Japan stored in the data bank to date, the Center has started the 
evaluation program of unavailability of the engineered safety sys- 
tems as system level failure rate (FR) and of FRs of the major 
valves, pumps and heat exchangers as component level FR since 
JFY 1987. The outline of the results of the program will be also de- 
scribed. (author). 4 figs, 1 tab. 


49222 (IAEA-TECDOC-504, pp. 165-179) Reliability data 
sources in the PAKS Nuclear Power Plant. Hollo, E. (Villamosen- 
ergiaipari Kutato Intezet, Budapest (Hungary)); Toth, J. International 
Atomic Energy Agency, Vienna (Austria). Apr 1989. (CONF- 
8802151-: Technical committee on evaluation of reliability data 
sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reliability 
data sources. Report of a technical committee meeting held in Vi- 
enna, 1-5 February 1988. Order Number DE90602746. Available 
from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

In the Paks Nuclear Power Plant with four units in operation there 
is a 10 reactor years operational experience. This fact makes possi- 
ble to use the results of the operational experience for probabilistic 
safety evaluations. For safety evaluations up to now we used data 
given by the supplier - what was a limited source - and data ob- 
tained from different existing data banks in the world. In the near 
future for safety performances we would like to use plant specific 
data, gained from the Paks Nuclear Power Plant. This paper de- 
scribes the existing data sources in the Paks Nuclear Power Plant, 
which contains information and statistical data, necessary for safety 
evaluations. These sources are: Incident investigation report; Safety 
related event report; report of events with reduction of plant power; 
Component failure data system (for a limited number of compo- 
nents). Our future task is to define how to extract the necessary 
information and data from the different reports and to extend the 
component failure data system for all the main equipment of the 
plant. (author). 3 refs. 


49223 (IAEA-TECDOC-504, pp. 181) Reliability data acquisi- 
tion in CEGB nuclear power stations. Wells, C. (Central 
Electricity Generating Board, London (UK)). International Atomic En- 
ergy Agency, Vienna (Austria). Apr 1989. (CONF-8802151-: 
Technical committee on evaluation of reliability data sources, Vienna 
(Austria), 1-5 Feb 1988). In Evaluation of reliability data sources. 
Report of a technical committee meeting held in Vienna, 1-5 Febru- 
ary 1988. Order Number DE90602746. Available from NTIS (US 
Sales Only), PC A14/MF A01 - OSTI; INIS. 

Abstract only. NUCLEAR POWER PLANTS/reliability; NUCLEAR 
POWER PLANTS/safety; SAFETY/information systems; AVAILABIL- 
ITY; DATA BASE MANAGEMENT; RELIABILITY; SAFETY 


49224 (IAEA-TECDOC—504, pp. 183-188) Some problems 
with collection, analysis and use of reliability data. Kubie, J. 
(Central Electricity Generating Board, London (UK)). International 





Atomic Energy Agency, Vienna (Austria). Apr 1989. (CONF- 
8802151—: Technical committee on evaluation of reliability data 
sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reliability 
data sources. Report of a technical committee meeting held in Vi- 
enna, 1-5 February 1988. Order Number DE90602746. Available 
from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Typical problems with the collection, analysis and use of reliability 
data are discussed. It is argued that the collection of reliability data 
has to be selective, and that insufficient attention to this selective- 
ness is responsible for the majority of problems with the collection 
of data. The collection of reliability data must be carefully planned 
and undertaken by dedicated, well-trained and well-motivated staff. 
The reliability data must be analyzed, tested and used as carefully 
and cautiously, and under the same discipline, as other engineering 
parameters. (author). 


49225 (IAEA-TECDOC-—504, pp. 189-192) PACS Programme - 
Project for analysis of components and systems of nuclear 
plants. Curcuruto, S. (Italian Directorate for Nuclear Safety and 
Health Protection (ENEA/DISP), Rome (italy)); Grimaldi, G. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Apr 1989. 
(CONF-8802151—: Technical committee on evaluation of reliability 
data sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reli- 
ability data sources. Report of a technical committee meeting held 
in Vienna, 1-5 February 1988. Order Number DE90602746. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Objective of the PACS Programme is to evaluate data of abnor- 
mal events on Italian NPPs in operation, for backfitting and design 
improvements purposes. Low threshold events will be analyzed with 
Statistical methodology, aimed to evaluate reliability parameters of 
components and systems. Results of analysis will be stored in a 
computerized data base, and updated time to time, as new opera- 
tional data will be available. Some results of PSA studies, already 
performed, will be revised utilizing plant specific data, drawn out by 
PACS programme. (author). 


49226 (IAEA-TECDOC-—504, pp. 215-239) Characteristics and 
use of the component event data bank. Besi, A. (Commission of 
the European Communities, Ispra (Italy). Joint Research Centre). 
International Atomic Energy Agency, Vienna (Austria). Apr 1989. 
(CONF-8802151—: Technical committee on evaluation of reliability 
data sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reli- 
ability data sources. Report of a technical committee meeting held 
in Vienna, 1-5 February 1988. Order Number DE90602746. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

The Component Event Data Bank (CEDB) is a centralized bank 
collecting, at the European level, data describing the operational be- 
haviour of components of Nuclear Power Plants (NPP’s) operating 
in various European countries. As of December 1987, the CEDB 
contains data from about 5,200 mechanical and electromechanical 
components, pertaining to 21 component-families and 51 engineer- 
ing systems, monitored for an averaged time of 5 years in 10 LWR 
Units (and in the steam-water cycle of other reactor type Units or 
conventional Units) located in 7 European countries; the failure- 
events recorded are about 4,200. The CEDB has as main objective 
the promotion of safety. In particular it has been conceived as a 
support to the analyst in his safety assessment for the design of a 
new NPP or the backfitting of an old one. By putting together the 
operational experience of European NPP’s, it was the intention to 
create a database of raw data, to be conveniently processed, in or- 
der to: improve the credibility of existing estimated reliability 
parameters by exploiting the necessary feed-back from plant opera- 
tion; provide a solution to one of the major problems of the reliability 
analyst; namely the wide spread in reliability parameters existing in 
the current literature, especially for mechanical and electromechani- 
cal components; allow comparison between the performance of 
components of plants of different countries. This paper shortly de- 
scribes: the main features of the bank classification scheme, its 
data retrieval capabilities and on-line statistical processing pro- 
grammes; some improvements under study to better meet PSA 
needs. Some examples of on-line data treatment are given and 
commented on. The structure of an organized output (a CEDB- 
Reliability Data Book), which is being implemented, is shortly 
illustrated. (Abstract Truncated) 
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49227 (IAEA-TECDOC-504, pp. 247-254) DATBASE: A com- 
puter code for the handling of reliability data sources in PSA 
studies. Souto, F.J. (Comision Nacional de Seguridad Nuclear y 
Salvaguardias, Mexico City (Mexico)); Cano, R.A. International 
Atomic Energy Agency, Vienna (Austria). Apr 1989. (CONF- 
8802151-: Technical committee on evaluation of reliability data 
sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reliability 
data sources. Report of a technical committee meeting held in Vi- 
enna, 1-5 February 1988. Order Number DE90602746. Available 
from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

DATBASE is a computer code to obtain component unavailability 
from generic or specific failure rate data sources and to generate 
the proper numerical input data to be used in the following fault-tree 
analysis computer codes: FTAP (Fault Tree Analysis Program), 
SETS (Set Equation Transformation System) and TREE-MASTER. 
The code includes an option to modify the unavailability of basic 
events in the fault tree of a system which makes it a complemen- 
tary tool in sensitivity studies. Also it can be applied to the 
screening of events in common cause failure analysis. The code 
was developed for an IBM-PC or compatible microcomputer using 
dBASE Ill plus. (author). 11 refs, 2 figs. 


49228 (IAEA-TECDOC—504, pp. 283-301) Review of initiating 
events selection and frequencies for PSA studies. llberg, D. (Is- 
rael Atomic Energy Commission, Yavne (israel). Soreq Nuclear 
Research Center). International Atomic Energy Agency, Vienna 
(Austria). Apr 1989. (CONF-8802151-: Technical committee on 
evaluation of reliability data sources, Vienna (Austria), 1-5 Feb 
1988). In Evaluation of reliability data sources. Report of a technical 
committee meeting held in Vienna, 1-5 February 1988. Order Num- 
ber DE90602746. Available from NTIS (US Sales Only), PC A14/MF 
A01 - OSTI; INIS. 

Initiating events (IEs) are the occurrences that initiate accident 
sequences that potentially lead to core damage in Nuclear Power 
Plants (NPP). These occurrences can be experienced during the 
operating life of a plant, recorded and in cases that their frequency 
appears to be unexpectedly high, may initiate corrective actions. 
One of the tasks in performing a Probabilistic Safety Assessment 
(PSA) calls for initiating events selection and frequency estimation. 
The review given here discusses the data sources utilized for per- 
forming this task. It brings examples from actual PRAs, and some 
special probabilistic studies that were published. Two types of 
sources for IEs identification and frequency estimation are 
discussed: (a) LER compilations intended for presenting IE frequen- 
cies. The history of these data sources for transients for Loss of 
Offsite Power (LOSP) and for Loss of Coolant Accident (LOCA) is 
given. (b) Fault-Tree analyses, or other probabilistic studies, in 
which a model is constructed and analyzed to compute a certain 
frequency of a special IE. This method is used mainly in cases of 
infrequent IEs having a small probability of occurrence. The discus- 
sion of initiating events selection and frequencies is presented in 
the paper via a breakdown into several subgroups discussed sepa- 
rately: (1) Transients; (2) Loss of Offsite Power (LOSP); (3) Loss of 
Coolant Accident (LOCA) including Interfacing LOCA; (4) Special 
Initiating Events; (5) Internal Flooding. Relevant methodologies and 
data for these topics are given in the paper and the treatments per- 
formed in several types of PRA are reviewed and compared. Several 
recommendations are given on the more suitable data sources for 
PSA and for further data improvement. (author). 28 refs., 7 tabs. 


49229 (IAEA-TECDOC-511, pp. 31-36) Final report on com- 
puter codes for estimating the decommissioning cost of 
nuclear power plants. Pratapagiri, G. (Atomic Energy of Canada 
Ltd, Montreal, Quebec (Canada)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1989. In Decontamination and de- 
commissioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. Order Num- 
ber DES0602758. Available from NTIS (US Sales Only), PC A06/MF 
A01 - OSTI; INIS. 

Work is reported on the development and enhancement of a cost 
estimating program (called DECOM) using a microcomputer. The 
program is user-friendly, menu driven and written in the dBase Ill 
format. With the help of this program, costs can be estimated for 
Stage 1, Stage 2 or Stage 3 decommissioning. The program is 
based on the generally accepted concept of unit cost factors. The 
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computer program is suitable as an aid in the selection and plan- 
ning of a decommissioning alternative. Apart from its application in 
the Gentilly-1 decommissioning project, the program had been used 
in the preparation of cost estimates for both CANDU (Canada Deu- 
terium Uranium) and light water reactors. In order to validate the 
code, samples of actual cost and manhour data from the Gentilly-1 
project were processed through the DECOM code. It was observed 
that the total costs were accurate within 20%, though the costs for 
individual activities in some instances varied significantly due to dif- 
fering project parameters. (author). 6 refs. 


49230 (IWGATWR-2-2, pp. 24-29) FRG activities in the 
framework of IWGATWR. Meyer, P.J. (Siemens A.G., Group 
Kraftwerk Union, Erlangen (Germany, F.R.)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1989. 
(CONF-8806417-: 2. meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors, Helsinki 
(Finland), 6-9 Jun 1988). In Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order Number 
DE90602767. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

In the FRG a total capacity of 21,470 MW of nuclear power sta- 
tions are in operation (May 88). One remaining convoy plant with a 
capacity of 1,300 MW is under construction and will start its com- 
mercial operation in 1989. The SNR-300 fast breeder reactor is still 
not allowed for political reasons to start operation. With the men- 
tioned capacity the nuclear power plant programme in the FRG is 
more or less finalized. However, in the 90s further nuclear power 
plants are expected to be ordered to start operation at the end of 
the century. The entire situation for new nuclear power plants in the 
FRG is at the moment unclear. Nevertheless a number of projects 
are being performed in the field of advanced reactor technology in 
the FRG. A short description of some of these programs is given in 


this paper. 4 figs. 


49231 (IWGATWR-2-2, pp. 32-33) Outline of the ENEL activ- 
ities for the development of a new generation of nuclear 
reactors. Noviello, L. (ENEL-DRS, Rome (ltaly)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. May 
1989. (CONF-8806417—: 2. meeting of the International Working 
Group on Advanced Technologies for Water Cooled Reactors, 
Helsinki (Finland), 6-9 Jun 1988). In Second meeting of the Interna- 
tional Working Group on Advanced Technologies for Water Cooled 
Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order 
Number DE90602767. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Short communication. ITALIAN ORGANIZATIONS/research pro- 
grams; POWER REACTORS/research programs; PLANNING; 
SPECIFICATIONS 


49232 (IWGATWR-2-2, pp. 33-54) Present conditions of the 
water reactor technology sophistication programme in Japan. 
Miwa, T. (Nuclear Power Engineering Test Center, Tokyo (Japan)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. May 1989. (CONF-8806417—: 2. meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki (Finland), 6-9 Jun 1988). In Second meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.2. 
Order Number DE90602767. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

The Advanced Standardization Programme of LWR’s was orga- 
nized in Japan in 1975 in several phases. The first and the second 
phases (1975-1977 and 1978-1980 respectively) have obtained the 
goal of improved reliability and reduction of occupational exposure. 
The third phase (1981-1985) has carried out the development of 
1300 MWe class LWRs (A-BWR and A-PWR) to achieve a higher 
level of reliability, reduction of occupational exposure and higher 
economic efficiency. This paper gives a brief summary description 
of the above mentioned programmes. 1 tab. 
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49233 (IWGATWR-2-2, pp. 54-56) Recent Swedish achieve- 
ments related to advanced technologies for water cooled 
reactors. Pedersen, T. (ABB Atom AB, Vaesteraas (Sweden)). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. May 1989. (CONF-8806417—: 2. meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki (Finland), 6-9 Jun 1988). In Second meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.2. 
Order Number DE90602767. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Short communication. NUCLEAR POWER/government policies; 
NUCLEAR POWER/planning; SWEDEN/nuclear power; PLANNING; 
RADIOACTIVE WASTE DISPOSAL; REACTOR OPERATION; 
SWEDEN 


49234 (IWGATWR-2-2, pp. 57-58) Activities of the NEA 
Committee for Technical and Economic Studies on Nuclear 
Energy Development and the Fuel Cycle (FCC). Stevens, G. (Nu- 
clear Energy Agency, 75 - Paris (France)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1989. 
(CONF-8806417-: 2. meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors, Helsinki 
(Finland), 6-9 Jun 1988). In Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order Number 
DE90602767. Available from NTIS (US Sales. Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. NEA/research programs; 
POWER REACTORS/modifications; POWER REACTORS/research 
programs; FUEL CYCLE; NEA; MODIFICATIONS 


49235 (NUREG—0020-Vol.13-No.8) Licensed operating reac- 
tors: Status summary report, data as of July 31, 1989. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Informa- 
tion Resources Management. Aug 1989. 503p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A22/MF 
A01 - GPO; OSTI; INIS. 

THE OPERATING UNITS STATUS REPORT - LICENSED OPER- 
ATING REACTORS provides data on the operation of nuclear units 
as timely and accurately as possible. This information is collected 
by the Office of Information Resources Management from the Head- 
quarters staff of NRC's Office of Enforcement (OE), from NRC’s 
Regional Offices, and from utilities. The three sections of the report 
are: monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; a compilation of detailed 
information on each unit, provided by NRC’s Regional Offices, OE 
Headquarters and the utilities; and an appendix for miscellaneous 
information such as spent fuel storage capability, reactor-years of 
experience and non-power reactors in the US. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 48897, 48916, 49092, 49273, 49283, 
49287, 49290, 49291, 49323, 49365, 49370, 49381, 49383, 49385, 
49389, 49392, 49455, 49456, 49457, 49458, 49459, 49476, 49477, 
49478, 49479, 49480, 49483, 49484, 49485, 49488, 49489, 49490, 
49491, 49495, 49501, 49504, 49508, 49512, 50218 


49236 (ANL—88-49) Nuclear Technology Programs semian- 
nual progress report, Aprilt-September 1987. Harmon, J.E. (ed.). 
Argonne National Lab., IL (USA). Jul 1989. 172p. Sponsored by 
U.S. DOE Defense Programs; U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. Order Number DE90000873. Available 
from NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 

This document reports on the work done by the Nuclear Technol- 
ogy Programs of the Chemical Technology Division, Argonne 
National Laboratory, in the period April-September 1987. Work in 
applied physical chemistry included investigations into the processes 
that control the release and transport of fission products under 
accident-like conditions, the thermophysical properties of metal fuel 





and blanket materials of the Integral Fast Reactor, and the proper- 
ties of selected materials in environments simulating those of fusion 
energy storage systems. In the area of separation science and 
technology, the bulk of the effort is concerned with developing and 
implementing processes for the removal and concentration of ac- 
tinides from waste streams contaminated by transuranic elements. 
Another effort is concerned with examining the feasibility of substi- 
tuting low-enriched for high-enriched uranium in the production of 
fission product °°Mo. In the area of waste management, investiga- 
tions are underway on the performance of materials in projected 
nuclear repository conditions to provide input to the licensing of the 
nation’s high-level waste repositories. 15 refs., 60 figs., 40 tabs. 


49237 (BNL-NUREG-42998) LWR [Light Water Reactor] 
power plant simulations using the AD10 and AD100 systems. 
Wulff, W.; Cheng, H.S.; Chien, C.J.; Jang, J.Y.; Lin, H.C.; Mallen, 
A.N.; Wang, S.J. Brookhaven National Lab., Upton, NY (USA). 
[1989]. 20p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC02-76CH00016. (CONF-8906209—1: 10. annual Applied 
Dynamics International Users’ Society (ADIUS) conference, Key- 
stone, CO (USA), 25-28 Jun 1989). Order Number DE89016802. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Boiling (BWR) and Pressurized (PWR) Water Reactor Power 
Plants are being simulated at BNL with the AD10 and AD100 Pe- 
ripheral Processor Systems. The AD10 system has been used for 
BWR simulations since 1984 for safety analyses, emergency train- 
ing and optimization studies. BWR simulation capabilities have been 
implemented recently on the AD100 system and PWR simulation 
capabilities are currently being developed under the auspices of 
international cooperation. Modeling and simulation methods are pre- 
sented with emphasis on the simulation of the Nuclear Steam 
Supply System. Results are presented for BWR simulation and per- 
formance characteristics are compared of the AD10 and AD100 
systems. It will be shown that the AD100 simulates two times faster 
than two AD10 processors operating in parallel and that the com- 
puting capacity of one AD100 (with FMU processor) is twice as 
large as that of two AD10 processors. 9 refs., 5 figs., 1 tab. 


49238 (CNIC—00204) Simulated experimental study on start- 
up of low temperature heating reactor. Jiang Shengyao; Yao 
Meisheng; Bo Jinhai. China Nuclear Information Centre, Beijing, BJ 
(China). May 1988. 9p. (In Chinese). (TSHUNE-—0005). Order Num- 
ber DE90605457. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

An experimental study of start-up of low temperature heating re- 
actor is presented. The effect of two-phase flow instability on the 
start-up of natural circulation low temperature heating reactor is de- 
scribed. It is suggested that the process of boiling start-up should 
consist of two steps-the pressurized start-up and the transition from 
pressurized condition to boiling condition. Three transition methods 
are discussed. Based on these studies, the method of transition 
with low power supply and low inlet subcooling is proposed. This 
proposed method can make the whole transition process stable. 


49239 (CONF-8604156-2) Presentation of a method for the 
sequential analysis of incidents - NPP safety. Delage, M.; 
Giroux, C.; Quentin, P. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Belgium). Apr 1989. 12p. 
From Symposium on industrial combustion technologies; Chicago, 
IL (USA); 29-30 Apr 1986. Order Number DE89793171. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

This paper presents a method which is designed to assist in the 
analysis of safety and based on the graphic representation of the 
occurrence of incidents significant for safety in 900-MWe PWR 
units. The graphs obtained are linked together to produce a general 
tree of events. With this tool, and on the basis of operating experi- 
ence, it is then possible to imagine complex incident scenarios, to 
evaluate the potential consequences of a particular incident, or to 
seed out the causes which could lead to a given event. Interactions 
between systems or common mode faults can also be evidenced 
with this method. 


49240 (CONF-8705373-, pp. 409-423) Earthquake experi- 
ments at the HDR (Heibdampf reaktor) test facility. Malcher, 
L. (Kernforschungszentrum Karlsruhe Projekt Heibdampfreaktor 
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Sicherheitsprogramm, Karlsruhe (Germany, F.R.)). ENEA, Bologna 
(Italy). Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793222. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

As part of the earthquake investigations carried out by the Karl- 
sruhe Nuclear Research Center, Project HDR, at the HDR test 
facility near Frankfurt/Main, high level shaker tests were performed 
during June/July 1986. The purpose of these tests, supported by 
the German and US Governments, was to investigate full scale 
structural response involving significant concrete and soil strain, as 
well as strong indirect excitation of vessels, pipes and other me- 
chanical equipment. Numerical and stress analyses were performed 
to building and piping response. During these test series, the reac- 
tor building was brought to its ultimate loading capacity. 


49241 (CONF-8904156-2) Benefits and limitations in the 
use of performance indicators (Caorso NPP, Italy). Nobile, M.; 
Ceccantini, M. Nuclear Energy Agency, 75 - Paris (France). Com- 
mittee on the Safety of Nuclear Installations; Commission of the 
European Communities, Brussels (Belgium). Apr 1989. 12p. From 
CSNI-CEC specialist meeting on trends and pattern analyses of op- 
erational data from nuclear power plants; Rome (Italy); 3-7 Apr 
1989. Order Number DE89793148. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

In this paper, some Caorso NPP performance indicators for the 
period 1982 through 1986 are shown according to the definition of 
the Institute of Nuclear Power Operations (INPO). The comparison 
of the Caorso NPP performance indicators with those of similar 
American plants stresses an analogous behavior for all but two of 
the indicators (Industrial Safety Lost-Time Accident Rate and Diesel 
Generator Unavailability), for which there is a very significant differ- 
ence. A subsequent analysis evidences, however, that this 
difference cannot be attributed to component performance or per- 
sonnel management policy, but essentially to design choices and/or 
to a peculiar social and economical context; if these factors are 
taken into consideration, the difference between the performance 
indicators of the Caorso plant and those of American plants is ex- 
plained quite satisfactorily. This demonstrates that, even if the 
usefulness of the performance indicators is confirmed, a careful 
analysis of all the possible implications is necessary before reach- 
ing any final conclusion. 


49242 (ENEA-DOC-DISP-87-1) Caorso nuclear power plant: 
Condition prior to start-up after fourth refueling. ENEA, Rome 
(Italy). Direzione Sicurezza Nucleare e Protezione Sanitaria. Jan 
1987. 126p. (in Italian). Order Number DE89793142. Available from 
NTIS (US Sales Only), PC A07/MF A01. 

With the aim of obtaining the go-ahead for start-up after the fourth 
shutdown for refueling, a thorough assessment was made of the 
Caorso nuclear power plant's overall design characteristics and op- 
erating procedures (for all conditions). The ability of the incorporated 
engineered safety systems to respond to all possible failures was 
verified by means of several safety checks as prescribed by licens- 
ing conditions. Extraordinary verifications were made in response to 
recent advancements in human factors engineering. Improvements 
were made to instrumentation relevant to the E.C.C.S., control room 
configuration and steam tunnel. Plans were made for future safety 
modifications which involved the rendering inert of the primary con- 
tainment and protection against the failure of the scram system. 


49243 (ENEA-DOC-DISP-88-1) Montalto di Castro plant 
(Italy) safety level. ENEA, Rome (Italy). Direzione Sicurezza Nucle- 
are e Protezione Sanitaria. Jan 1988. 36p. (In Italian). Order 
Number DE89793145. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

A report was made by ENEA-DISP (italy) on the design safety of 
the Montalto di Castro nuclear plants (under construction) with the 
aim of verifying actual safety levels and the possibility of incorporat- 
ing, into the reactor design, technological innovations relevant to 
intrinsically safe reactors. The report deals with a description of the 
principal safety characteristics of the Montalto di Castro plants 
(based on the design of General Electric’s BWR6-Mark Ili model). 
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This description highlights the safety improvements adopted (e.g. 
special emergency heat removal system, second system for auto- 
matic reactor shutdown by liquid poison and piant protection against 
hostile acts) which were based on the operating experience of this 
and other similar US plants and the 1987 NRC (USA) safeguard 
recommendations pertaining to new generation LWRs. With regard 
to the consideration of passive safety measures, the last part of the 
report describes studies underway to design safety measures 
against the low probability event of core meltdown, e.g. flooding of 
a cavity underlying the reactor vessel. In conclusion, the report 
states that the safety measures already incorporated into the Mon- 
talto di Castro design render the new installation safer than other 
such plants in operation today. 


49244 (EPRI-NP-4947-SR) BWR hydrogen water chemistry 
guidelines: 1987 Revision. Electric Power Research Inst., Palo 
Alto, CA (USA). c Dec 1988. 124p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Boiling water reactors (BWRs) have experienced stress corrosion 
cracking in the reactor cooling system piping resulting in adverse 
impacts on plant availability and personnel radiation exposure. The 
BWR Owners Group for IGSCC Research and EPRI have spon- 
sored a major research and development program to provide 
remedies for this stress corrosion cracking problem. Results from 
this program show that the likelihood of cracking depends on reac- 
tor water chemistry (particularly on the concentrations of ionic 
impurities and oxidizing radiolysis products such as oxygen) as well 
as on material condition and stress level. Tests have demonstrated 
that the concentration of oxidizing radiolysis products in the recircu- 
lating reactor water of a BWR can be reduced substantially by 
injecting hydrogen into the feedwater. This report presents sug- 
gested generic hydrogen water chemistry specifications, discusses 
the proposed water chemistry limits, suggests responses to out-of- 
specification water chemistry, discusses available chemical analysis 
methods as well as data management and surveillance schemes, 
and details the management philosophy required to successfully es- 
tablish and implement a hydrogen water chemistry contro] program. 
In addition to pipe cracking, fuel performance and effects on shut- 
down and operation radiation fields were considered in developing 
the feedwater and reactor water chemistry specifications presented 
in the body of the report. An appendix contains recommendations 
for water quality of auxiliary systems. 8 refs., 24 figs., 9 tabs. 


49245 (EPRI-NP-6308) in-plant measurement of corrosive 
ions in water: Final report. Robles, M.N.; Simpson, J.L. Electric 
Power Research Inst., Palo Alto, CA (USA); General Electric Co., 
San Jose, CA (USA). Nuclear Energy Business Operations. ¢ Sep 
1989. 184p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Water chemistry has a significant impact on corrosion mecha- 
nisms found in power plant cooling water and steam systems. 
Monitoring potentially corrosive ions in these water/steam systems 
has been a problem due to a lack of instrumentation. To encourage 
the development and application of promising measurement tech- 
niques, the Electric Power Research Institute (EPRI) contracted GE 
Nuclear Energy to fabricate and field test an automated, on-line ion 
chromatography measurement system. The measurement system 
and methods developed, along with significant data and perfor- 
mance highlights, are described in this report. Field testing of these 
instrument systems has shown that a valuable analytical tool capa- 
ble of automated, on-line measurement of anions, cations, and 
transition metals at sub-part-per-billion (ppB) concentration levels 
has been developed for use by the power generation industry. 11 
refs., 25 figs., 3 tabs. 


49246 (EPRI-NP-6512) Corrosion-product release in light 
water reactors: Final report. Lister, D.; Davidson, R.D. Electric 
Power Research Inst., Palo Alto, CA (USA); Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. 
c Sep 1989. 107p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This is the final report of a research program aimed at measuring 
and studying the release of corrosion products from typical PWR 
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and BWR materials to reactor coolant. The program has provided 
measurements of release from stainless steel, steam generator 
alloys and hard-facing material (Stellite) to PWR coolant under sev- 
eral chemistry conditions. Kinetic expressions for cumulative release 
as a function of time have been developed. Corrosion measure- 
ments in- and out-reactor have indicated little effect of reactor 
radiation on corrosion of these materials. Detailed surface analysis 
has characterized the formation of oxide films in PWR coolant, and 
has led to suggestions of mechanisms of release. The mechanisms 
have been made the basis of a system model which has been used 
to evaluate the effects of various system parameters on the concen- 
tration of dissolved cobalt in the coolant-i.e., on the source term for 
activity transport. The understanding of film formation and release 
have led to a proposed method of preconditioning PWRs to reduce 
substantially radiation fields during subsequent operation. Correla- 
tions for elemental release from stainless steel and Stellite under 
BWR conditions have also been derived. They indicate that cobalt- 
based alloys in BWR reactor circuits are the major source of 
corrosion-released cobalt. The effects of zinc on the growth of oxide 
films on carbon steel, Inconel-600 and Stellite-6 are also described. 
39 refs., 38 figs., 12 tabs. 


49247 (IAEA-TECDOC-511, pp. 65-78) Research and devel- 
opment of LWR system decontamination: Mechanochemical 
and redox decontamination methods. Kawasaki, M. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan)); Tachikawa, 
E.; Yasunaka, H.; Suwa, T.; Gorai, T. International Atomic Energy 
Agency, Vienna (Austria). Jun 1989. In Decontamination and de- 
commissioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. Order Num- 
ber DE90602758. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

In order to satisfy requirements for efficient crud removal from 
contaminated surfaces and easy subsequent treatment of spent de- 
contamination solutions, two methods were developed, tested and 
applied in the decommissioning of the Japan Power Demonstration 
Reactor (JPDR) pliant. The specimens of pipes and tubes of the pri- 
mary system were thoroughly examined with use of chemical 
analysis, X-ray, activity measurement and electron microscope. 
High content of Cr in the crud was ascribed to poor quality control 
of cooling water in the early stage of plant operation. Since decon- 
tamination with common chemical reagents was not effective, 
further tests were modified in two ways. The first method consisted 
of a mechanico-chemical procedure, in the second various redox 
decontamination reagents were used. Subsequently, laboratory test- 
ing was replaced by large scale tests performed in decontamination 
loops, designed and constructed for this purpose. In decontamina- 
tion of samples from NPPs by various decontamination reagents, it 
was observed that the redox method gave a satisfactory decontami- 
nation factor, regardless of the Cr-content, and could be 
successfully used as a decontamination method for pre- and/or 
post-dismantling of a reactor. (author). 8 figs, 2 tabs. 


49248 (IWGATWR-2-1) Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.1. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled 
Reactors. May 1989. 46p. (CONF-8806417—: 2. meeting of the In- 
ternational Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki (Finland), 6-9 Jun 1988). Order Number 
DE90602766. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The Second Meeting of the IAEA International Working Group on 
Advanced Technologies for Water Cooled Reactors was held in 
Helsinki, Finland, from 6-9 June 1988. This is the summary report, 
part 1, which contains the minutes of the meeting. There are also 8 
appendices where the following information can be found: List of 
Participants; Agenda; Summary Report on the Technical Committee 
Meeting on Definition and Understanding of Engineered Safety, 
Passive Safety and Related Terms, held in Vaesteras, 30 May-2 
June 1988; IAEA programmes related to the programme of the IW- 
GATWR; Proposals for meeting outlines; Information sheet on the 
Technical Committee Meeting on Passive Safety Features in Cur- 
rent and Future Water Cooled Reactors; Time schedule for 





preparation of HWR report and outline of report; List of Members 
and Alternates of the IWGATWR. 


49249 (IWGATWR-2-2) Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled 
Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled 
Reactors. May 1989. 60p. (CONF-8806417—: 2. meeting of the In- 
ternational Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki (Finland), 6-9 Jun 1988). Order Number 
DE90602767. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

The Second Meeting of the IAEA International Working Group on 
Advanced Technologies for Water Cooled Reactors (IWGATWR) 
was held in Helsinki, Finland, from 6-9 June 1988. The Summary 
Report (Part Il) contains the papers which review the national pro- 
grammes since the first meeting of IWGATWR in May 1987 in the 
field of Advanced Technologies for Water Cooled Reactors and other 
presentations at the Meeting. A separate abstract was prepared for 
each of these 12 papers presented at the meeting. Figs and tabs. 


49250 (NUREG—0975-Vol.7, pp. 134-151) Surveillance data 
bases, analysis, and standardization program 1988 annual re- 
port. Kam, F.B.K. (Oak Ridge National Lab., TN (USA)). Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing. May 1989. DOE Contract AC05-840R21400. In Compilation of 
contract research for the Materials Engineering Branch, Division of 
Engineers. Annual report for FY 1988. Order Number 
DE89011888. Available from NTIS, PC A16/MF A014 - I. 

The scope of this program includes activities conducted in the 
areas of neutron dosimetry and transport calculations, the Embrittle- 
ment Data Base and damage correlation studies, and coordination 
and standardization. The objectives are: to validate and improve 
methodologies and data bases which are used to predict neutron 
exposure and radiation embrittlement parameters; to prepare and 
update voluntary consensus standards which can be used to sup- 
port recommendations for data bases and methodologies in codes 
and regulatory guides relating to the surveillance of light water reac- 
tor pressure vessels; and to maintain, upgrade and develop (if 
necessary) data bases, predictive procedures, and standards relat- 
ing to reactor pressure vessel fluence spectra determination and 
embrittlement assessment. 


49251 (NUREG—0975-Vol.7, pp. 171-178) Steam generator 
integrity program regulatory analysis for revision of regulatory 
guides 1.83 and 1.121. Kurtz, RJ. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Hanlen, R.C.; Vo, T.V. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering. May 
1989. DOE Contract AC06-76RL01830. In Compilation of contract 
research for the Materials Engineering Branch, Division of Engi- 
neers. Annual report for FY 1988. Order Number DE89011888. 
Available from NTIS, PC A16/MF A01 - I. 

This report summarizes work performed in FY 1988 by Pacific 
Northwest Laboratory (PNL) on regulatory analysis for the revision 
of Regulatory Guides 1.83 and 1.121. Additional evaluation of sam- 
pling/inspection strategies for in-service inspection of steam 
generator tubes by Monte Carlo simulation techniques is described. 
Initial work on a value-impact assessment of proposed revised Reg- 
ulatory Guides 1.83 and 1.121 is discussed. Work with the 
American Society of Mechanical Engineers (ASME) Code to 
incorporate improved eddy-current inspection techniques and perfor- 
mance demonstration requirements is summarized. Interaction with 
Program for Inspection of Steel Components (PISC)-IIl to communi- 
cate final results from the Steam Generator Tube Integrity Program/ 
Steam Generator Group Project (SGTIP/SGGP) is mentioned. 


49252 (NUREG-0975-Vol.7, pp. 179-200) Environmentally 
assisted cracking in light water reactors. Shack, W.J. (Argonne 
National Lab., IL (USA)); Kassner, T.F.; Maiya, P.S.; Park, J.Y.; 
Ruther, W.E. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering. May 1989. In Compilation of contract re- 
search for the Materials Engineering Branch, Division of Engineers. 
Annual report for FY 1988. Order Number DE89011888. Available 
from NTIS, PC A16/MF A01 - I. 
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Piping in light-water-reactor (LWR) power systems has been af- 
fected by several types of environmental degradation. Intergranular 
stress corrosion cracking (IGSCC) of austenitic stainless steel (SS) 
piping in boiling-water reactors (BWRs) has required research, in- 
spection, and mitigation programs that will ultimately cost several 
billion dollars. As extended lifetimes are envisaged, other potential 
environmental degradation problems such as corrosion fatigue must 
be considered. The objective of this program is to develop an inde- 
pendent capability for the assessment of environmentally assisted 
degradation in light water reactor (LWR) systems. 


49253 (NUREG—0975-Vol.7, pp. 201-216) Long-term aging 
embrittlement of cast duplex stainless steels in LWR (light wa- 
ter reactor) systems. Chopra, O.K. (Argonne National Lab., IL 
(USA)); Chung, H.M. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering. May 1989. In Compilation of con- 
tract research for the Materials Engineering Branch, Division of 
Engineers. Annual report for FY 1988. Order Number 
DE89011888. Available from NT!S, PC A16/MF A01 - I. 

The primary objectives of this program are to investigate the sig- 
nificance of in-service embrittlement of cast duplex stainless steels 
under light water reactor (LWR) operating conditions, and to evalu- 
ate possible remedies to the embrittlement problem for existing and 
future plants. The scope includes the following: characterize and 
correlate the microstructure of reactor-aged and long-term 
laboratory-aged material with loss of fracture toughness to identify 
the mechanism of embrittlement; conduct Charpy-impact, tensile, 
and J-R curve tests on these materials to characterize the loss of 
fracture toughness; and evaluate the effects of key compositional 
and metallurgical variables on the kinetics and degree of embrittle- 
ment. Effort during the past year has focused on characterization of 
the microstructure and fracture morphology of reactor- and 
laboratory-aged material, recovery anneal of embrittled material, 
mechanical properties of cast stainless steel aged up to 30,000 h, 
and a preliminary assessment of low-temperature embrittlement un- 
der LWR conditions. 


49254 (NUREG-0975-Vol.7, pp. 233-256) Evaluation and im- 
provement in nondestructive examination (NDE) reliability for 
inservice inspection of light water reactors. Deffenbaugh, J.D. 
(Pacific Northwest Lab., Richland, WA (USA)); Good, M.S.; Green, 
E.R.; Heasler, P.G.; Simonen, F.A.; Spanner, J.C.; Taylor, T.T.; Vo, 
T. Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering. May 1989. In Compilation of contract research for the 
Materials Engineering Branch, Division of Engineers. Annual report 
for FY 1988. Order Number DE89011888. Available from NTIS, PC 
A16/MF A014 - I. 

The Evaluation and Improvement of nondestructive evaluation 
(NDE) Reliability for Inservice Inspection of Light Water Reactors 
(NDE Reliability) program at the Pacific Northwest Laboratory was 
established by the NRC to determine the reliability of current inser- 
vice inspection (ISI) techniques and to develop recommendations 
that will ensure a suitably high inspection reliability. The objectives 
of this program include determining the reliability of ISI performed 
on the primary systems of commercial light-water reactors (LWRs); 
using probabilistic fracture mechanics analysis to determine the im- 
pact of NDE unreliability on system safety; and evaluating reliability 
improvements that can be achieved with improved and advanced 
technology. A final objective is to formulate recommended revisions 
to ASME Code and Regulatory requirements, based on material 
properties, service conditions, and NDE uncertainties. The program 
scope is limited to ISI of the primary systems including the piping, 
vessel, and other inspected components. This is a progress report 
covering the programmatic work from October 1987 through 
September 1988. 


49255 (NUREG-0975-Vol.7, pp. 257-266) Final develop- 
ments, validation and technology transfer for AE and SAFT-UT. 
Hutton, P.H. (Pacific Northwest Lab., Richland, WA (USA)); Span- 
ner, J.C.; Reid, L.D. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering. May 1989. In Compilation of con- 
tract research for the Materials Engineering Branch, Division of 
Engineers. Annual report for FY 1988. Order Number 
DE89011888. Available from NTIS, PC A16/MF A01 - I. 

The program for Validation and Technology Transfer for Acoustic 
Emission (AE) and Synthetic Aperture Focusing Test-Ultrasonic Test 
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(SAFT-UT) is designed to accomplish the final step of moving re- 
search results into beneficial application. Accomplishments for FY88 
in the areas of (AE) and (SAFT-UT) under this program are dis- 
cussed in this paper. The information is treated under the topics of 
Code Activities, Field Validation, and Seminars. Projected FY89 ac- 
tivities will continue to focus on these three areas. 


49256 (NUREG-0975-Vol.7, pp. 267-278) Final evaluation of 
advanced and current leak detection systems. Kupperman, D.S. 
(Argonne National Lab., IL (USA)); Carlson, R.; Brewer, W.; Lan- 
ham, R. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering. May 1989. DOE Contract W-31-109-ENG-38. In 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineers. Annual report for FY 1988. Order 
Number DE89011888. Available from NTIS, PC A16/MF A01 - |. 

This report presents the results of a study to evaluate the ade- 
quacy of leak detection systems in light water reactors. The sources 
of numerous reported leaks and methods of detection have been 
documented. Research to advance the state of the art of acoustic 
leak detection is presented, and procedures for implementation are 
discussed. 


49257 (NUREG-0975-Vol.7, pp. 279-285) Eddy-current in- 
spection for steam generator tubing program annual progress 
report for period ending December 31, 1988. Dodd, C.V. (Oak 
Ridge National Lab., TN (USA)); Deeds, W.E.; Pate, J.R. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing. May 1989. In Compilation of contract research for the Materials 
Engineering Branch, Division of Engineers. Annual report for FY 
1988. Order Number DE89011888. Available from NTIS, PC 
A16/MF A01 - I. 

The reflection probes used to detect and size defects, and the in- 
strument operating parameters for steam generator inspections 
have been optimized. Models have been developed that accurately 
calculate the changes in the eddy-current signals produced by the 
many property variations. These property variations include tube 
sheets, tube supports, copper deposits, magnetite deposits, denting, 
and defects. Other programs compute the accuracy and sensitivity 
of eddy-current measurements of defects in the presence of these 
property variations. These programs have been run for reflection, 
pancake and circumferential coils. The optimum coil for each of 
these types was determined. A comparison between the optimum of 
each type showed that the reflection coils are best, the pancake 
coils next and the circumferential coils are worst. Since the compu- 
tation of the signals produced by a defect is important to the above 
analysis, a study of the accuracy of the defect theory for reflection, 
pancake and circumferential coils was performed. Experimental veri- 
fication was performed for all three probe types and improvements 
were made in the way that the defect signals are calculated. The 
studies led to the development of a technique that directly calcu- 
lates the defect size and depth from the signal produced as the 
probe scans over the defect. This technique, called inversion, was 
experimentally verified for simple defect geometries. The newest 
inversion technique shows good potential for a more direct determi- 
nation of defect size and depth. 


49258 (NUREG-0975-Vol.7, pp. 286-291) Review of the sta- 
tus of nondestructive measurement techniques to quantify 
material property degradation due to aging and planning for 
further evaluation. Boyd, D.M. (Pacific Northwest Lab., Richland, 
WA (USA)); Bruemmer, S.M.; Green, E.R.; Schuster, G.J.; Simo- 
nen, E.P. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering. May 1989. In Compilation of contract research 
for the Materials Engineering Branch, Division of Engineers. Annual 
report for FY 1988. Order Number DE89011888. Available from 
NTIS, PC A16/MF A01 - |. 

The materials used in nuclear reactors are inspected periodically 
during the service life of the power plant to detect degradation that 
might occur. These inspections follow the rules specified in Section 
XI of the ASME Boiler and Pressure Vessel Code. These inspec- 
tions are designed to detect service-induced failure mechanisms. 
This program is designed not to look at the detection of defects but 
the marking of nondestructive measurements to quantify the 
material properties that a defect may reside in or the incipient con- 
dition(s) that may initiate a defect. This program is intended to 
provide an assessment of the technologies that are available to 
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quantify with nondestructive measurements material properties or 
material property changes related to degradation due to aging of 
structural components in light water reactors. In addition, a program 
plan will be developed that describes the work necessary to create 
adequate engineering data bases for demonstrating and validating 
prototypic systems for making these measurements. The main 
thrust this year has been an extensive review of literature and an 
assessment of the technology. The second major activity was the 
planning of a workshop to bring together 30 leading experts in ma- 
terials and NDE to discuss the state-of-the-art and to address 
where future work should go. 


49259 (NUREG-—0975-Vol.7, pp. 351-357) Analysis of spent 
fuel heat production. Parks, C.V. (Oak Ridge National Lab., TN 
(USA)); Renier, J.P.; Hermann, O.W. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering. May 1989. In 
Compilation of contract research for the Materials Engineering 
Branch, Division of Engineers. Annual report for FY 1988. Order 
Number DE89011888. Available from NTIS, PC A16/MF A071 - I. 

This project was initiated in early FY 1988 to provide a technical 
basis for revising Regulatory Guide 3.54. Reliable computational 
tools and analysis techniques were selected for predicting spent 
fuel heat production (or decay heat). The selected analytic methods 
are suitable for application to PWR or BWR assemblies. Experimen- 
tal data on spent fuel heat production were reviewed in order to 
select appropriate data for validation of the analytic methods. Crite- 
ria were defined to provide direction in the formulation of the 
revised guide. The range of spent fuel characteristics (enrichment, 
burnup, etc.) provided for in the revision was specified. Modeling 
and analysis efforts were initiated. 


49260 (NUREG—1376) Technical Specifications, Limerick 
Generating Station, Unit No. 2 (Docket No. 50-353): Appendix A 
to License No. NPF-85. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation. Aug 1989. 
534p. Sponsored by Nuclear Regulatory Commission. Available 
from NTIS, PC A23/MF A01 - GPO; OSTI; INIS. 

The Limerick, Unit 2, Technical Specifications were prepared by 
the US Nuclear Regulatory Commission to set the limits, operating 
conditions, and other requirements applicable to a nuclear reactor 
facility as set forth in Section 50.36 of 10 CFR Part 50 for the pro- 
tection of the health and safety of the public. 


49261 (NUREG/CP-0098-Vol.1, pp. 469-475) Containment 
cooling: improved cooling coll effectiveness. Kugler, A. (Kaiser 
Engineers, Inc., Oakland, CA (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. May 1989. (CONF-880815—Vol.1: 20. DOE/NRC nuclear air 
cleaning conference, Boston, MA (USA), 22-25 Aug 1988). In Pro- 
ceedings of the 20th DOE/NAC nuclear air cleaning conference. 
Sessions 1-5. Order Number DE89014647. Available from NTIS, 
PC A99/MF A01 - I. 

Containment cooling systems for the Boiling Water Reactor 
(BWR) have occasionally been undersized and the capacity not 
suitably proportioned with elevation, resulting in excessively high 
containment temperatures. The conventional design solution recom- 
mended has been to increase the ventilation capacity and to duct 
additional ventilation air to the locations of elevated temperature. 
Due to space limitations, ducting can be difficult to locate in the 
BWR containment. Additional air flow into select areas can also in- 
crease the containment heat load by increasing heat transfer 
mechanisms, further taxing the overall containment heat removal 
capacity. Studies were performed during construction of the WNP-2 
Plant to evaluate methods of increasing sacrificial shield wall tem- 
peratures, which led to consideration of reversing the direction of air 
flow in the annulus between the reactor pressure vessel (RPV) in- 
sulation and the sacrificial shield wall (SSW). This construction 
design change was not required. The concept was, however, 
evaluated and tested during power ascension testing to alleviate ex- 
cessive temperatures in the upper containment. Test results were 
very decisive; peak temperatures in the upper containment were re- 
duced by as much as 26°F (15°C). 


49262 (NUREG/CP-0098-Vol.1, pp. 476-490) HVAC perfor- 
mance monitoring in a high temperature environment. Benton, 





D.J. (Sargent & Lundy, Chicago, IL (USA)); Corts, L.J. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. DOE/NRC 
nuclear air cleaning conference, Boston, MA (USA), 22-25 Aug 
1988). In Proceedings of the 20th DOE/NRC nuclear air cleaning 
conference. Sessions 1-5. Order Number DE89014647. Available 
from NTIS, PC A99/MF A014 - I. 

This is a discussion of temperature monitoring in a boiling water 
reactor (BWR) drywell. The monitoring program is used to deter- 
mine HVAC operating temperatures and their impact on the 
operating life of electrical equipment. If high temperatures are dis- 
covered, the HVAC system operation is revised, minor modifications 
and repairs are implemented, and any major modification is de- 
signed to lower operating temperatures. The effectiveness of the 
monitoring program is examined. Two high-temperature events eval- 
uated by the program, and an event that was not discovered by the 
monitoring program, are reviewed. In conclusion, monitoring system 
design is considered. 


49263 (NUREG/CR-4219-Vol.6-No.1) Heavy-Section Steel 
Technology Program: Semiannual progress report, October 
1988—March 1989. Corwin, W.R. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Oak Ridge National 
Lab., TN (USA). Sep 1989. 75p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC05-840R21400. (ORNL/TM-9593- 
Vol.6-No.1). Available from NTIS, PC AO4/MF A01 - GPO; OSTI; 
INIS. 

The Heavy-Section Steel Technology (HSST) Program studies 
concern all areas of the technology of materials fabricated into 
thick-section, primary-coolant containment systems of light-water- 
cooled nuclear power reactors. The focus is on the behavior and 
structural integrity of steel reactor pressure vessels (RPVs) contain- 
ing cracklike flaws. During this period, analytical efforts included 
examining the influence of high crack-arrest toughness on RPV in- 
tegrity and an increased emphasis on evaluating large international 
structural experiments. Two areas of NRC topical support were 
continued: (1) the evaluation of mechanisms for enhanced low- 
temperature, low-flux irradiation embrittlement that may affect the 
integrity of RPV supports; and (2) an overall assessment of low 
upper-shelf (LUS) welds in RPVs with special emphasis on reevalu- 
ating ductile tearing criteria. The first four stub-panel crack-arrest 
tests were performed. Posttest material characterization was 
performed for clad-plate and wide-plate Series 2 test materials. Sta- 
tistical analyses were performed on the data from the Fifth HSST 
Irradiation Series on the study of K,, shifts. Analysis of the irradi- 
ated fracture-toughness testing was completed for the Seventh 
HSST Irradiation Series on cladding. Detailed planning was begun 
for the next pressurized-thermal-shock experiment, PTSE-4, to ex- 
amine the extent of ductile tearing and its interaction with cleavage 
fracture in an LUS weld metal. 99 refs., 12 figs., 5 tabs. 


49264 (NUREG/CR-5226) Viscoplastic stress-strain charac 
terization of A533 grade B class 1 steel. Giovanola, J.H.; Klopp, 
R.W. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Oak Ridge National Lab., TN (USA). Sep 1989. 
51p. Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC05-840R21400. (ORNL/Sub-87-SA193/1). Available from NTIS, 
PC A04/MF A01 - GPO; OSTI; INIS. 

The Heavy-Section Steel Technology Program is investigating the 
role of nonlinear rate-dependent effects in the interpretation of crack 
run-arrest events in ductile materials through the development and 
application of viscoplastic dynamic fracture analysis techniques. 
This report describes studies that determined the viscoplastic mate- 
rial response of a heat of A533 grade B class 1 pressure vessel 
steel over a range of strain rates and temperatures. Hopkins torsion 
bar experiments were conducted at temperatures of —60, 20, and 
150°C and at engineering shear strain rates of 400, 150, and 3000 
s~—'. The results of these experiments are presented in the form of 
stress-strain curves, stress-time curves, strain rate-time curves, and 
strain rate-strain curves. For all strain rates investigated in this 
study, the A533 grade B class 1 steel has a significant temperature 
sensitivity; for all temperatures, the material also exhibits a small, 
yet clearly measurable, strain rate sensitivity in the range from 400 
to 3000 s—’ engineering shear strain rate. The torsional data 
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compiled in this study are shown to be in good agreement with pre- 
viously measured high-strain-rate tensile data over the same 
temperature range. 15 refs., 19 figs., 1 tab. 


49265 (SK-+-87115) Studies of radiant heat transfer prob- 
lems by the MOXY-program. Wennerberg, D.; Thiede, M. Swedish 
Nuclear Power Inspectorate, Stockholm (Sweden); Energiteknisk 
Utveckling AB, Trosa (Sweden). 16 Mar 1988. 69p. (in Swedish). 
(ETU-—7011-02). Order Number DE90602768. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

MOXY is a program for calculation of transients at LOCA in a 
BWR. The program has been enlarged for application to 9 x 9 bun- 
dles (earlier only 7 x 7 - and 8 x 8 geometries). The report presents 
the results of five runs, two cases for 8 x 8 -bundle and three for 9 
x 9 bundle. Comparison is made with estimates made by other, 
similar programs. (O.S.). 


49266 (SVF-334) Optimal reduction of humus in demineral- 
ization. Persson, F. Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Apr 1989. 22p. (In Swedish). Order Number 
DE90602770. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

To have an optimal reduction of organic substance and colloids in 
a demineralization plant the following ought to be observed. * At 
least two anion exchangers should be in series. The firs one being 
either a weak macroporous polystyrene anion exchanger or a weak 
polyacrylic anion exchanger. A third anion exchanger in series im- 
proves the reduction only marginally. * The leakage of organic 
substance and colloids increases rapidly at the same time or before 
the leakage of anions. The anion exchangers in a plant should 
therefore have a higher capacity than the cation exchangers. If the 
anion exchangers do not have a higher capacity than the cation ex- 
changers only 90-95 % of the capacity shall be used. * The filtration 
rates have normally no influence of the reduction organic of sub- 
stance. Sometime a low filtration rate gives a better reduction of 
colloids. * The content of organic substance in the water to the 
plants has a great effect on the capacity for ions. At high content of 
organic substance (20 mg KMnO,) the capacity for ions can be re- 
duced with 30-40 %. * Different technics for regenerations does not 
seem to have any influence on the reduction of organic substances 
and colloids. Neither age of the anion exchangers nor washing with 
solutions of sodium chloride seems to have any influence on the re- 
duction. Age and organic contamination have mainly an influence 
on the capacity per regeneration. At all demineralization plants 
some organic substances and colloids leak through the pliant, the 
quantities depending on the colloids. To remove this organic sub- 
stances and colloids the ion exchangers must be completed with for 
instance flocculation or reverse osmosis. (L.E.). 


49267 (SV-UK-—1989-9) Material problems of current interest 
in the nuclear reactor technology. Jansson, C. Swedish State 
Power Board, Vaellingby (Sweden). 8 Feb 1989. 22p. (In Swedish). 
Order Number DE90602769. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The report gives a survey of those material problem areas on 
which Vattenfall and other parties with interest in the nuclear field 
have spent and still are spending R and D-resources. The greatest 
material problem in BWRs is still intergranular stress corrosion 
cracking (IGSCC). Together with the other Swedish nuclear power 
utilities the activities are carried out on a national basis in a number 
of projects described in the report. Besides work done within 
BWROG (BWR Owners Group), which is a collaboration with fore- 
most American nuclear power companies and administrated by 
EPRI, the projects are performed mostly with ABB Atom and 
Studsvik as suppliers. For PWRs, steam generators are the one 
component responsible for the greatest material problems. There 
you find several various phenomena and among others IGSCC from 
primary as well as secondary side. Vattenfall has taken part, very 
actively, in the Steam Generators Owners Group (SGOG) and valu- 
able contact with American specialists in the field have been 
established. SGOG is administrated by EPRI and is supported by 
American utilities. Vattenfall runs a R and D-project on "IGSCC in 
SG-tubing’ in collaboration with Studsvik and Sandvik. The report 
also deals with common problems for BWRs and PWRs like irradia- 
tion embrittlement of reactor vessels and condensor problems. The 
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activities in IM, The Swedish Institute for Metals Research, and NKA 
(Nordic Liason Committee for Atomic Energy) are also treated. 


49268 Performance of a piping system and equipment in the 
HDR simulated seismic experiments. Steele, R. Jr. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)); Arendts, J.G. Nuclear 
Engineering and Design (Netherlands), 115(2/3): 339-347 (Jul 
1989). DOE Contract AC07-761D01570. (CONF-8710111-: 15. wa- 
ter reactor safety information meeting (WRSM-15), Gaithersburg, 
MD (USA), 26-30 Oct 1987). 

This paper describes a portion of the analysis and results of the 
United States Nuclear Regulatory Commission/Idaho National Engi- 
neering Laboratory (USNRC/INEL) participation in the SHAG 
(Shakergebaeude) Seismic Research Program conducted by Kern- 
forschungszentrum Karlsruhe (KfK) at the Heissdampfreaktor 
(HDR), a decommissioned nuclear reactor. The program analyzed 
the response of a piping system and associated line-mounted 
equipment when subjected to various seismic and hydraulic load- 
ings. Of interest was to evaluate the influence that piping support 
system flexibility has on piping system responses. The results of the 
studies will contribute to the technical basis for assessing the re- 
sponses of light water reactor (LWR) piping and line-mounted 
equipment to earthquakes. (orig.). 


49269 Stability of natural circulation with gravity-induced 
flashing. Zhou, Z.W.; Yadigaroglu, G. Transactions of the American 
Nuclear Society (USA), 57: 379-380 (1988). (CONF-881011-: Joint 
meeting of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

The recent development of low-power, boiling water district- 
heating reactors has drawn attention to some two-phase flow 
phenomena related to the low-pressure and low-quality operation 
characterizing this type of reactor. Several proposed designs 
include a long adiabatic riser above the core to enhance natural cir- 
culation. Under such conditions, an important part of the steam 
generation takes place as flashing driven by the reduction of the hy- 
drostatic pressure in the riser. Investigation of the transient behavior 
and of the so-called gravity-domain density-wave instabilities of 
such natural-circulation loops is an important part of their analysis. 
There is a large body of theoretical and experimental research and 
state-of-the-art computer codes for stability analysis of conventional 
and nuclear power systems, but there is no known analysis includ- 
ing the effects of time and space-dependent flashing that 
characterizes the systems considered here. A linearized density- 
wave stability analysis model fully taking into account time and 
space-dependent vaporization is presented here. It is based on the 
one-dimensional, thermal-equilibrium mixture conservation equa- 
tions obtained using the widely used drift-flux model. 
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Refer also to citation(s) 48916, 49029, 49093, 49236, 49237, 
49245, 49246, 49248, 49249, 49250, 49251, 49252, 49253, 49254, 
49255, 49256, 49257, 49258, 49259, 49263, 49264, 49267, 49323, 
49333, 49363, 49365, 49370, 49372, 49373, 49374, 49375, 49376, 
49381, 49382, 49383, 49389, 49391, 49417, 49418, 49420, 49426, 
499429, 49454, 49455, 49456, 49457, 49458, 49466, 49476, 49477, 
49478, 49480, 49483, 49484, 49485, 49486, 49490, 49491, 49494, 
49495, 49496, 49500, 49504, 49508, 49513, 49514, 49515, 49516, 
49517, 49518, 49519, 49520, 49521, 49522, 49523, 49524, 49525, 
49526, 49527, 49528, 49529, 49530, 49531, 49532, 49533, 49534, 
49535, 49536, 49537, 49538, 49539, 49540, 49541, 49542, 49543, 
49544, 49545, 49546, 49547, 49548, 49549, 49550, 49551, 49802, 
49804, 49806, 49807, 50785 


49270 (CEGB-RD/B-6142/R89) Assessment of the charac- 
teristic times for the partitioning of volatile fission products 
between the liquid and gas phases in a PWR containment dur- 
ing a design basis large LOCA fault. Hewison, R.C. Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs. 
Jun 1988. 63p. Order Number DE90605460. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The assessment of the radiological consequences of a loss of 
coolant accident is an important part of the safety case for a PWR. 
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One of the main considerations in such a fault is the amount of 
volatile fission products in the containment atmosphere (especially 
iodine) and thus available for release to the environment if the con- 
tainment should leak. In a complete treatment of the problem the 
chemistry of the fission products, their partitioning between the dif- 
ferent phases and the physical adsorption on different containment 
surfaces would need to be taken into account. This report considers 
the time dependence of the partitioning of volatile fission products 
between different phases using a mass transfer approach for sev- 
eral distributions of the liquid phase. A characteristic time can then 
be associated with each process and the dominant ones uncovered. 
(author). 


49271 (CEGB-TPRD/B-0937/R87) Supercell comparisons 
between LWRWIMS and AKTS: Pt. 4. Full core BOL compar- 
isons for Sizewell B. Hutt, P.K.; Nunn, D.L. Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs. Apr 1988. 
34p. (PKWG/P—(87)302). Order Number DE90605461. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Small supercell comparisons between multigroup LWRWIMS cal- 
culations and 2-group nodal AKTS calculations have been extended 
to a quarter core calculation of the Sizewell BOL core. They form a 
synthesis of the previous work in which the various data derivation 
methods are combined in a realistic case. It is found that the data 
preparation route used in previous UK PWR analyses in which av- 
erage flux normalized smeared assembly data are derived from 
single assembly lattice calculations performed with zero buckling, is 
unlikely to meet current accuracy targets on k-effective and power 
distribution. However, if the single assembly lattice calculations are 
performed with a critical buckling search and the smeared assembly 
data is assembly edge flux normalized, significant improvements in 
accuracy are obtained - sufficient to meet targets. Further improve- 
ment can be obtained if assembly data are derived from supercells. 
However, since adequate results can be obtained from single as- 
sembly derived data, the great increase in calculational complexity 
incurred with the use of supercells is probably unnecessary for the 
current fuel cycle. A single set of smeared reflector data derived 
from a slab supercell, as described in Part Il, gives an adequate 
representation of the radial reflector in its real two-dimensional ge- 
ometry. (author). 


49272 (CNIC—00186) Special device used for measuring 
waste gas flow rate in the vent channel of Qinshan nuclear 
power plant. Zhang Yingjun; Zong Guifang; Shi Huaming; Yang 
Huimin; Jiang Yuanan. China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1988. 8p. (in Chinese). (SINRE-0014). Order Num- 
ber DE90605462. Available from NTIS (US Sales Only), PC AO2/MF 
A01 - OSTI; INIS. 

A special venturi-pitot complex device is described in this paper, 
which is used for measuring waste gas flow rate in the vent channel 
of Qinshan nuclear power plant. The device is located at the center 
of the channel. It can produce enlarged differential pressure signal 
under the condition of low gas velocity, and the flow resistance of 
this device is negligible. The experiments to determine the ratio of 
the velocity at the center of the channel to the average velocity was 
performed on a 1:12 test model. The special device was calibrated 
in a closed wind tunnel and its discharge coefficient was obtained. 
The uncertainty is +-3.5%and the nonlinearity is +-1.3%. The en- 
laghement ratio and the discharge coefficient of the device are also 
deduced analytically on the basis of hydrodynamics theoty. 


49273 (CNIC—00201) Preliminary study on the use of 
coated fuel particles in the fabrication of water reactor fuel ele- 
ment. Xu Shijiang; Zhu Junguo; Yang Bing; Zhang Bingzhong; Zuo 
Kaifen; Liu Jiguo; He Jun. China Nuclear Information Centre, Bei- 
jing, BU (China). May 1988. 15p. (In Chinese). (TSHUNE-0004). 
Order Number DE90605463. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Coated fuel particles (cp) has been developed for High Tempera- 
ture Gas Cooled Reactor (HTGR). It is one of the basic components 
for all kinds of HTGR fuel elements, in fact, it is a miniature whole 
ceramic fuel element. Irradiation experiments carried out in research 
reactors and operation experiences gained from experiment and 
prototype reactors have proved that cp has a series of unique prop- 
erties, especially, its high fission products retention capability and 
high volume stability. To make full use of the potential of cp, the 





21 NUCLEAR POWER PLANTS 


2102 Power Reactors, Non-breeding, Light-water Moderated, Non-boiling Water 


possibility of using cp in the fabrication of water reactor fuel element 
is studied with the view points of relations between fuel loading and 
cp diameter, linear power density and cp diameter, and linear power 
density and thermal conductivity of loose packed cp bed. Vipac 
technique was used infuel element fabricarion. It is show that vipac 
cp can be used in water reactor as fuel element with merit under 
certain circumstances. 


49274 (CNIC—00232) Automated optimization of core fuel 
loading pattern for pressurized water reactors. Chen Renji. 
China Nuclear Information Centre, Beijing, BU (China). Nov 1988. 
20p. (In Chinese). (NERDI-0006). Order Number DES0605648. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
An optimum method was adopted to search for an optimum fuel 
loading pattern in pressurized water reactors. A radial power peak 
factor was chosen as the objective function of the optimum loading. 
The direct search method with shuffling rules is used to find opti- 
mum solution. The search for an optimum loading pattern with the 
smallest radial power peak by exchanging fuel assemblies was 
made. The search process is divided into two steps. In the first step 
fresh fuels or high reactivity fuels are arranged which are placed in 
core interior to have a reasonable fuel loading pattern. To further 
reduce the radial power peak factor, the second step will be neces- 
sary to rearrange the exposed lower reactivity fuel around the 
assemblies which has the radial power peak. In optimum process 
1.5 group coarse mesh diffusion theory or two group nodal Green 
function diffusion theory is utilized to calculate the two dimensional 
power distribution after each shuffle. Also, above two methods are 
combinatively utilized to calculate the state quantity. It is not only 
true to save CPU time, but also can obtian exact results. Besides 
above function, the code MSOFEL is used to search critical boron 
concentration and to predict burn-up. The code has been written 
with FORTRAN-4. The optimum loading pattern was chosen for 
OCONEE and QINSHAN nuclear power plants as reference exam- 
ples. The validity and feasibility of MSOFEL was demonstrated. 


49275 (CNIC—00267) Tridimensional finite element stress 
analysis of the primary side and tube-sheet of a PWR steam 
generator. Xu Dinggeng; Ye Wejuan; Wang Baisong. China Nuclear 
Information Centre, Beijing, BJ (China). Aug 1988. 17p. (In Chi- 
nese). (NERDI-0008). Order Number DE90605464. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The results of a tridimensional finite element stress analysis of 
primary side and tube-sheet of a PWR steam generator is pre- 
sented. It is subjected to internal pressure load and external load at 
the safe-end of the nozzle. The interacted effect of different compo- 
nents, maximum peak stress and minimum ligament stress of 
tube-sheet were obtained. The results of this tridimensional calcula- 
tion are compared with results of axisymmetrical finite element 
analysis. At major locations the results have been evaluated in 
compliance with stress limits of AMSE code section Ill. 


49276 (CNIC—00273) Development of nuclear standard filter 
elements for PWR plant. Weng Minghui; Wu Jidong; Gu Xiuzhang; 
Zhang Jinghua. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1988. 17p. (In Chinese). (NERDI-0010). Order Num- 
ber DE90605465. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Model FRX-5 and FRX-10 nuclear standard filter elements are 
used for the fluid clarification of the chemical and volume control 
system (CVCS), boron recycle system (BRS), spent fuel pit cooling 
system (SFPCS) and steam generator blowdown system (SGBS) in 
Qinshan Nuclear Power Plant. The radioactive contaminant, frag- 
ment of resin and impurity are collected by these filter elements, 
The core of filter elements consists of polypropylene frames and pa- 
per filter medium bonded by resin. A variety of filter papers are 
tested for optimization. The flow rate and comprehensive perfor- 
mance have been measured in the simulation condition. The results 
showed that the performance and lifetime have met the designing 
requirements. The advantages of the filter elements are simple in 
manufacturing, less expense and facilities for waste-disposal. At 
present, some of filter elements have been produced and put in op- 
eration. 


49277 (CONF-8705373—, pp. 213-228) Experimental qualifi- 
cation of nuclear components. Alliot, P. (Framatome, Paris 


(France)); Fronte, T.; Genty, F. ENEA, Bologna (Italy). Dipt. Reattori 
Veloci; European Nuclear Society, Petit-Lancy (Switzerland). 1988. 
From On site experimental verification of the seismic behaviour of 
nuclear reactor structures and components; Bologna (italy); 4-7 May 
1987. In On-site experimental verification of the seismic behavior of 
nuclear reactor structures and components. Order Number 
DE89793210. Available from NTIS (US Sales Only), PC A18&/MF 
A01. 

In the process of demonstrating the adequacy of the seismic de- 
sign of French PWR reactors, FRAMATOME has repeatedly used 
dynamic testing on actual nuclear reactor components both on-site 
and in manufacturing shops. The objective and results of a few rep- 
resentative examples of this on-site experimental verification are 
presented, namely, the experimental dynamic analysis of a manipu- 
lator crane and the investigation of the seismic behavior of fuel 
storage racks equipped with aseismic bearing devices. Difficulties to 
select satisfactory testing methods are also discussed for the partic- 
ular case of electrical cabinets. 


49278 (CONF-8904156-27) Statistical prediction of the 
numbers of degraded tubes in nuclear power plant steam gen- 
erators. Gallucci, R.H.V.; Klisiewicz, J.W.; Craig, K.R. Nuclear 
Energy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). 1989. 12p. From CSNI-CEC specialist meeting 
on trends and pattern analyses of operational data from nuclear 
power plants; Rome (italy); 3-7 Apr 1989. Order Number 
DE89793177. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Corrosion of nuclear power plant steam generator (SG) tubes of- 
ten necessitates plugging/sleeving, causing decreased SG thermal 
performance and possible SG replacement. Statistical methods 
were developed to predict probabilistically the numbers of tubes de- 
graded due to secondary side pitting, wastage, and intergranular 
attack/stress-corrosion cracking. Inspection data from two Combus- 
tion Engineering (C-E) plants were converted into statistics 
representing defect formation and growth. Computer simulation pro- 
grams were generated to predict the numbers of tubes to be 
plugged/sleeved during future outages. The probabilistic predictions 
for both plants successfully bounded subsequent observations. Al- 
though, to date, the statistical methodology has been applied only 
to C-E SGs for the three degradation phenomena, it is adaptable to 
other SG types and phenomena. 


49279 (EPRI-NP-6536) Elimination of soluble boron for a 
new PWR [pressurized water reactor] design: Final report. 
Electric Power Research Inst., Palo Alto, CA (USA); Combustion 
Engineering, Inc., Windsor, CT (USA). Power Systems Group. c 
Sep 1989. 114p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This report describes the results of a preliminary, limited-scope 
design study performed to assess the technical and economic feasi- 
bility of a commercial-sized, pressurized water reactor (PWR) which 
does not use soluble-boron for reactivity control. A soluble-boron- 
free PWR is being considered because it offers a number of 
potentially significant improvements to a PWR design. These in- 
clude: (1) avoiding concerns with boric acid induced corrosion of 
pressure vessels, bolting and other critical components as a result 
of primary system leaks, (2) simplification of plant operation and 
maintenance through the elimination of deboration operations, (3) 
reduction of radioactive waste volumes and water processing re- 
quirements due to the elimination of deboration operations, and (4) 
maintaining a large negative moderator temperature coefficient at all 
times. The purpose of this study was to define and evaluate a con- 
ceptual core design in a limited-scope effort to determine whether 
more detailed evaluations of the soluble-boron-free PWR are war- 
ranted; it was not intended to identify a complete, optimized design 
for a soluble-boron-free PWR. As a result, technical feasibility was 
given first priority with economic optimization being a secondary 
concern. 13 refs., 11 figs., 10 tabs. 


49280 (IAEA-TECDOC-504, pp. 207-214) Development of 
reliability databases and the particular requirements of probe- 
bilistic risk analyses. Meslin, T. (Electricite de France, 75 - Paris 
(France). Service de la Production Thermique). International Atomic 
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Energy Agency, Vienna (Austria). Apr 1989. (CONF-8802151-: 
Technical committee on evaluation of reliability data sources, Vienna 
(Austria), 1-5 Feb 1988). In Evaluation of reliability data sources. 
Report of a technical committee meeting held in Vienna, 1-5 Febru- 
ary 1988. Order Number DE90602746. Available from NTIS (US 
Sales Only), PC A14/MF A01 - OSTI; INIS. 

Nuclear utilities have an increasing need to develop reliability 
databases for their operating experience. The purposes of these 
databases are often multiple, including both equipment maintenance 
aspects and probabilistic risk analyses. EDF has therefore been de- 
veloping experience feedback databases, including the Reliability 
Data Recording System (SRDF) and the Event File, as well as the 
history of numerous operating documents. Furthermore, since the 
end of 1985, EDF has been preparing a probabilistic safety analysis 
applied to one 1,300 MWe unit, for which a large amount of data of 
French origin is necessary. This data concerns both component reli- 
ability parameters and initiating event frequencies. The study has 
thus been an opportunity for trying out the performance databases 
for a specific application, as well as in-depth audits of a number of 
nuclear sites to make it possible to validate numerous results. Com- 
puter aided data collection is also on trial in a number of plants. 
After describing the EDF operating experience feedback files, we 
discuss the particular requirements of probabilistic risk analyses, and 
the resources implemented by EDF to satisfy them. (author). 5 refs. 


49281 (IAEA-TECDOC-504, pp. 241-245) Evaluation of relia- 
bility data sources in China. Chen, X.Y. (Ministry of Nuclear 
Industry, Wuhan (China). Research Inst. of Nuclear Power Opera- 
tion). International Atomic Energy Agency, Vienna (Austria). Apr 
1989. (CONF-8802151-: Technical committee on evaluation of reli- 
ability data sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation 
of reliability data sources. Report of a technical committee meeting 
held in Vienna, 1-5 February 1988. Order Number DE90602746. 
Available from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

The paper first reviews the development of probabilistic safety 
assessment in the last few years in China. We have done the fol- 
lowing work: (1) Training and improving the personnel’s capabilities 
of performing PSA. (2) Organizing activities for putting emphasis on 
solving the PSA problems for Qinshan and Guangdoing NPPs. (3) 
Working out the project for setting up the Reliability Data Bank in 
the Research Institute of Nuclear Power Operation. Secondly, the 
paper introduces a plan on the development of PSA in the Research 
Institute of Nuclear Power Operation in the near future. The plan in- 
cludes: (1) Investigating and translating the information from abroad 
So as to continuously train personnel’s capabilities. (2) Importing 
part of the applied analysis procedure and putting into computer- 
M240D. (3) Sending some people to Qinshan NPP to attend the 
commissioning there for collecting operating data. (4) Setting up the 
Reliability Data Bank. (5) Developing the analysis model and multti- 
function computer code and improving PSA methodology. The paper 
finally expresses our hope to co-operate and exchange experiences 
with other countries in the field of PSA technology. (author). 


49282 (IAEA-TECDOC-511, pp. 55-63) Decontamination of 
nuclear facilities by electrochemical methods. Pavlik, O. (Mag- 
yar Tudomanyos Akademia, Budapest (Hungary). Izotopintezete). 
International Atomic Energy Agency, Vienna (Austria). Jun 1989. In 
Decontamination and decommissioning of nuclear facilities. Final re- 
port of three research co-ordination meetings held between 1984 
and 1987. Order Number DE90602758. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Work was reported on electro-chemical decontamination methods 
for maintenance of the Paks nuclear power plants in Hungary. For 
in-situ decontamination of large components, for example main cir- 
culating pump, gate valves, steam generator collectors, methods 
using remotely operated movable electrodes were implemented suc- 
cessfully. For the main circulating pump, the electrolyte contained 
phosphoric, sulfuric and oxalic acids. The concentration of the ra- 
dioactive isotopes and corrosion products was measured in the 
spent electrolyte and in the rinsing solution. About 150 | liquid ra- 
dioactive waste (together with rinsing water) was produced during 
the decontamination procedure. The duration of the decontamination 
was 6-8 hours. The procedure was carried out by 3-4 workers, their 
collective dose was 2-3 mSv. The decontamination was followed by 
chemical and radiometric analyses. (author). 13 refs, 5 figs, 2 tabs. 
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49283 (IAEA-TECDOC-511, pp. 79-92) Summary of work on 
characterization of the radioactive deposits on PWR primary 
circult surfaces. Pick, M.E. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). International Atomic Energy 
Agency, Vienna (Austria). Jun 1989. In Decontamination and de- 
commissioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. Order Num- 
ber DE90602758. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

In examining decommissioning strategies for LWR’s and the pos- 
sible role of decontamination, characterization of the radioactive 
deposits on circuit surfaces is required to provide information on the 
radioactive inventory and the type of oxide on the surface. Knowl- 
edge of the latter will determine which is the most appropriate 
decontamination process to use and its potential efficiency. Results 
from examinations performed on a number of Inconel 600 steam 
generator and stainless steel PWR specimens and also a limited 
number of BWR and CANDU specimens are summarized. A variety 
of techniques have been utilized including: gamma spectrometry, 
alpha spectrometry, scanning electron microscopy and wet chemical 
analysis. In addition, preliminary studies using secondary ion mass 
spectrometry (SIMS) have been performed. The sources of the ma- 
jor radionuclides present on circuit surfaces are also considered. 
(author). 3 refs, 4 figs, 4 tabs. 


49284 (INIS-BR-1620) Simulation model for the dynamic 
behavior of the hydraUlic circuito of PWR reactors. Hirdes, 
V.R.T.R. Centro Tecnico Aeroespacial, Sao Jose dos Campos, SP 
(Brazil). Inst. Tecnologico de Aeronautica. 1987. 116p. (in Por- 
tuguese). Order Number DE90602779. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The present work consist of the development of a computer code 
for the simulations of hydraulic transients caused by stoppages of 
the primary coolant pumps of nuclear reactors and it applied to the 
hydraulic circuits typical of PWR reactor. The code calculates the 
time-histories of the mass flux, rotation speed, electric and hydraulic 
torque and dynamic head of the pumps. It can be used for any 
combination of active and inactive pumps. Several transients were 
analysed and the results were compared with comparared with data 
from the Angra-i nuclear power plant. The results were considered 
satisfactory. (author). 


49285 (INIS-SU-117, pp. 83-89) To the problem of geodesic 
surveys in NPP reactor compartment bullding. Ryazantsev, 
G.E.; Mikhajlov, N.A.; Khdatskaya, T.P. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’ny} Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(In Russian). In Project and construction. Order Number 
DE90705922. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Experience in geodesic work performance in the process of con- 
struction of NPP reactor compartments is generalized, the main 
requirements to the building of geodesic basis are considered, and 
simple enough methods of implementation of geodesic works using 
laser devices of vertical projecting are suggested. 


49286 (IWGATWR-2-2, pp. 15-19) Research work and some 
supplementary activities on APWR in China. Zhang Senru 
(South-West Center for Reactor Engineering Research and Design, 
Chengdu, Sichuan (China)); Shen Wenquan. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1989. 
(CONF-8806417—: 2. meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors, Helsinki 
(Finland), 6-9 Jun 1988). In Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order Number 
DE90602767. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

The Southwest Center of Reactor Engineering Research and De- 
sign made a development program of the Advanced Light Water 
Reactor (ALWR) and established a research group under the direct 
supervision of the Ministry of Nuclear Industry at the beginning of 
1987. A summary description of research work in the field of ALWR, 





preliminary results of reactor core design and future research pro- 
grams are given in this paper. 2 tabs. 


49287 (IWGATWR-2-2, pp. 20-21) Status report on light wa- 
ter reactor development in Finland. Aalto, E. (imatran Voima Oy, 
Helsinki (Finland)); Rastas, A. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Advanced Tech- 
nologies for Water Cooled Reactors. May 1989. (CONF-8806417-: 
2. meeting of the International Working Group on Advanced Tech- 
nologies for Water Cooled Reactors, Helsinki (Finland), 6-9 Jun 
1988). In Second meeting of the International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors, Helsinki, 6-9 June 
1988. Summary report. Pt.2. Order Number DE90602767. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Short communication. BWR TYPE REACTORS/modifications; 
FINNISH ORGANIZATIONS/research programs; WWER TYPE RE- 
ACTORS/modifications; MODIFICATIONS; PLANNING 


49288 (IWGATWR-2-2, pp. 22-24) Advanced reactors in 
France. Dennielou, Y. (Electricite de France, Villeurbanne 
(France)). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1989. (CONF-8806417-: 2. meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki (Finland), 6-9 Jun 1988). In Second 
meeting of the International Working Group on Advanced Technolo- 
gies for Water Cooled Reactors, Helsinki, 6-9 June 1988. Summary 
report. Pt.2. Order Number DE90602767. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

In 1980, in an attempt to reduce costs, and due to the coming to 
an end of the licence agreements between FRAMATOME and 
WESTINGHOUSE, the study of a new standardized plants series 
was undertaken. It aimed at deriving profit from the lessons drawn 
from the experience feedback and at taking into account the evolu- 
tion of the regulations background, and an acute awareness of the 
necessity to improve the "man-machine” interface. However, one 
should already pay attention to what will replace the N4 standard- 
ized plant series and the obsolete nuclear power plants, at the 
beginning of the next century. 


49289 (IWGATWR-2-2, pp. 56-57) Substantial improvement 
in safety and reliability of the updated WWER-1000 design - 
Progress report. Fedorov, V. (Experimental Design Bureau 'Hy- 
dropress’, Moscow (USSR)); Voznesenskij, V.A. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1989. 
(CONF-8806417—: 2. meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors, Helsinki 
(Finland), 6-9 Jun 1988). In Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order Number 
DE90602767. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. WWER TYPE REACTORS/ 
modifications; SAFETY ENGINEERING; SPECIFICATIONS; USSR; 
MODIFICATIONS 


49290 (IWGFPT-31, pp. 77-84) Prolonged fuel burnup in ad- 
vanced LWRs. Matausek, M.V. (institut za Nuklearne Nauke Boris 
Kidric, Belgrade (Yugoslavia)); Marinkovic, N. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. May 1989. 
(CONF-8806392-: IAEA technical committee meeting on burnup 
determination of water reactor fuel, Karlsruhe (Germany, F.R.), 
13-16 Jun 1988). In Burnup determination of water reactor fuel. Pro- 
ceedings of a technical committee meeting heid in Karlsruhe, 13-16 
June 1988. Order Number DE90601639. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Nuclear power plants expected to be built in Yugoslavia in the 
future will probably be of an advanced type, with prolonged fuel cy- 
cles leading to discharge burnup values higher than with present 
day plants. In order to obtain elements needed for bid evaluation, a 
comparative study of fuel utilization in different types of advanced 
PWRs, including advanced WWER, has been performed. Some typ- 
ical results are presented and discussed here. In treating the effects 
of prolonged fuel burnup, changes in the design of fuel assemblies, 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Non-breeding, Light-water Moderated, Non-boiling Water 


core configuration and reactivity control system, introduced in order 
to provide longer fuel irradiation, are to be considered. Here, the 
specific design characteristics, as increased initial enrichment, ad- 
vanced type burnable absorbers and low-leakage loading patterns, 
are taken as for the advanced 1000 MWe LWR power plants. 
Calculations are performed using the NET IBK computer code pack- 
age. The calculational scheme comprises: neutronic calculations of 
fuel pin cell parameters versus burnup; neutronic calculations of few 
group parameters for fuel assemblies with inserted or withdrawn 
control rods and for specified values of fuel, coolant and moderator 
temperatures and specified fuel burnup; few group diffusion theory 
calculation of control rod position and neutron flux and power distri- 
butions in a reactor core, divided into a number of zones having 
different fuel burnup values. Repeating the global reactor core cal- 
culations with a specified burnup step for a typical equilibrium cycle, 
the entire range of fuel burnup values is covered. The feedback be- 
tween neutronic and thermohydrodynamic calculations can be 
provided by introducing new temperatures in neutronic calculations 
when necessary. The obtained results provide a good basis for esti- 
mating the economic and safety impacts of prolonged fuel burnup, 
as well as for judging the possibilities of fuel utilization improve- 
ments. 


49291 (NUREG-0975-Vol.7, pp. 91-113) Degraded Piping 
Program - Phase Il. Wilkowski, G. (Battelle Columbus Div., OH 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering. May 1989. In Compilation of contract research 
for the Materials Engineering Branch, Division of Engineers. Annual 
report for FY 1988. Order Number DE89011888. Available from 
NTIS, PC A16/MF A071 - I. 

This report summarizes the results from the Degraded Piping 
Program - Phase Il. The program started in March 1984 and ended 
January 1989. A summary of the research progress, its significance, 
and future needs are given. Recent efforts included two large diam- 
eter cold-leg pipe experiments which reached limit-load, and three 
artificially aged centrifugally cast stainless steel pipe experiments 
that also reached limit load. 


49292 (NUREG-0975-Vol.7, pp. 217-232) Aging studies on 
materials from the Shippingport reactor. Shack, W.J. (Argonne 
National Lab., IL (USA)); Chopra, O.K.; Chung, H.M. Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Engineering. 
May 1989. In Compilation of contract research for the Materials En- 
gineering Branch, Division of Engineers. Annual report for FY 1988. 
Order Number DE89011888. Available from NTIS, PC A16/MF A01 
-1. 

The objective of this program is to develop an understanding of 
the metallurgical phenomena that may occur in nuclear reactor 
structural materials as a consequence of extended service at oper- 
ating temperatures within and outside of the radiation environment 
and to assess the impact of these phenomena on structural integrity. 
The Shippingport reactor offers a unique opportunity to validate and 
benchmark the laboratory studies, and thereby, provide a sound ba- 
sis for evaluating the integrity of structural components near the end 
of the projected life of a plant. Additional work will be undertaken to 
identify possible new mechanisms of component degradation. As 
the opportunity arises, additional materials will be procured from 
other reactors, and the extent of degradation in these materials will 
be evaluated and compared with results from the Shippingport com- 
ponents. The work in the program is currently divided into four 
tasks: (1) Procurement of materials from Shippingport and other op- 
erating reactors; (2) Study of the aging degradation of cast-duplex 
stainless steel; (3) Irradiation embrittlement and SCC of irradiated 
components; and (4) Exploratory aging studies. The work during the 
current year has focused on the procurement and characterization 
of samples from the neutron shield tank of the Shippingport reactor, 
and the characterization of aged cast stainless steel samples ob- 
tained from the primary piping of the Shippingport reactor. 


49293 (SK+-87139) Handbook of disturbances in PWRs, 
part 2. Sardh, L.; Agrenius, L.; Hallberg, B. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Jun 1988. 28p. (in Swedish). 
Order Number DE90602784. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

An outline of a manual for analysis of PWR disturbances is pre- 
sented. The manual will be devided into three main parts. The first 
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part will treat disturbances the second technical data, and the third 
physical explanations. A symptom oriented classification of the dis- 
turbance has been made. By a classification into five categories, 
most disturbances will be covered. An example of how the manual 
is used in the analysis of a medium size tube failure is given. (L.E.). 


49294 (VTT-TIED-929) REWET-Il and REWET-IIl facilities for 
PWR LOCA experiments. Kervinen, T.; Purhonen, H.; Haapalehto, 
T. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jan 1989. 
34p. Order Number DE90602785. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The objective of the REWET research project is to improve the 
understanding of the basic phenomena of accident situations in 
nuclear power plants and to provide experimental data for the de- 
velopment and verification of the LOCA and SBLOCA codes. For 
calculations of the experiments exact data of the facility and the ini- 
tial state of the experiment must be known. The REWET-II and 
REWET-III facilities are described here in order to give necessary 
information aboaut the facilities and to prepare input for the com- 
puter codes. 


49295 (YJT-89-02) Activity inventory of the activated de- 
commissioning waste of the Loviisa nuclear power plant. Anttila, 
M.; Wasastjerna, F.; Vieno, T. Voimayhtioeiden Ydinjaetetoimikunta, 
Helsinki (Finland). May 1989. 84p. Order Number DE90602786. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The estimate of the activity inventory of the activated decommis- 
sioning waste of the Loviisa nuclear power plant has been updated. 
The irradiation fluxes have been calculated in the radial and axial 
direction. The activation and subsequent cooling of the decommis- 
sioning waste components have been analyzed with the ORIGEN-S 
and ORIGEN2 computer programs using new flux values. In the ra- 
dial direction the region studied has been extended to the outer 
surface of the biological shield and in the axial direction the compo- 
nents about one metre below or above the fuel region have been 
included in the calculations. The lifetime of the power plant has 
been assumed to be 35 annual cycles with a load factor of 85%. 
The results are presented as tables as well as figures, which give 
besides the total activity of the components in question the contribu- 
tion of the most important nuclides. The new values do not differ 
appreciably from the previous ones. The so called shield elements 
contain a great parat of the activity inventory. In case of the biologi- 
cal shield one should take into account the rather high activities of 
Cl-36, Ar-39 and Ca-41. 


49296 Surry steam generator program: Final results, evalua- 
tion of NDE performance, and technical basis for improved ISI 
and plugging criteria. Kurtz, R.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)); Bradley, E.R.; Simonen, F.A.; Bowen, W.M. 
Nuclear Engineering and Design (Netherlands), 115(2/3): 369-385 
(Jul 1989). DOE Contract ACO6-76RL01830. (CONF-8710111-: 15. 
water reactor safety information meeting (WRSM-15), Gaithersburg, 
MD (USA), 26-30 Oct 1987). 

The Steam Generator Group Project (SGGP) was a program con- 
ducted for the U.S. Nuclear Regulatory Commission (NRC) by 
Pacific Northwest Laboratory. The SGGP used the retired-from- 
service Surry 2A steam generator as a test bed to investigate the 
reliability and effectiveness if in-service nondestructive eddy-current 
(EC) inspection equipment and procedures, and as a source of ser- 
vice degraded tubes for validating empirical models of remaining 
tube integrity developed previously. This paper summarizes results 
of the visual and metallographic examination of more than 550 
specimens removed from the generator for validation of several 
round robin EC inspections conducted in prior years. Burst tests of 
specimens removed from the generator, along with burst and leak 
rate testing of tubes containing laboratory produced stress corrosion 
cracking (SCC), are presented. A mini-round robin using tubes with 
laboratory produced SCC, designed to supplement the results from 
the generator, is discussed. Statistical analyses of the combined 
metallographic and EC data to determine the probability of detection 
and sizing accuracy are reported, in addition to a discussion of the 
factors which influenced the EC results. A description of analyses 
and Monte Carlo simulations to evaluate and compare various can- 
didate sampling plans for in-service inspection is given. (orig.). 
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Refer also to citation(s) 49333, 49467, 49473, 49484, 49487, 
49502, 49507, 49508, 50315, 50638, 50870 


49297 (CONF-891002-1) Global warming—The role for nu- 
clear power. Jones, J.E. Jr.; Fulkerson, W. Oak Ridge National 
Lab., TN (USA). [1989]. 7p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. From Joint power gener- 
ation conference; Dallas, TX (USA); 22-26 Oct 1989. Order Number 
DE89014876. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Nuclear power is currently making an important contribution to 
our energy requirements. It provides 17% of the world’s electricity 
today — almost 20% in the US. Reducing the emissions of carbon 
dioxide over the next 30 to 50 years sufficiently to address the is- 
sue of global warming can only be accomplished by a combination 
of much improved energy efficiency, substantial growth in use of 
nuclear power, and substantial growth in use of renewable energy. 
This paper discusses new initiatives in the major nuclear technolo- 
gies (LWR, HTGR, LMR) which are emerging from a fundamental 
reexamination of nuclear power in response to the challenges and 
opportunities in the 21st century. To fulfill its role, nuclear power 
must gain worldwide acceptance as a viable energy option. The use 
of modern technology and “passive” safety features in next- 
generation nuclear power plants offers the potential to simplify their 
design and operation, enhance their safety, and reduce the cost of 
electricity. With such improvements, we believe nuclear power can 
regain public confidence and make a significant contribution to our 
energy future. 24 refs., 2 figs., 1 tab. 


49298 (INIS-SU-117, pp. 43-51) Effect of fabrication meth- 
ods on thermal conductivity of high-temperature steelfoil 
thermal insulation for HTGR. Bol’shakov, V.I.; Kokorev, L.S.; 
Kudrova, A.F.; Mirenkov, A.F.; Smirnov, A.A.; Fionov, A.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (in Russian). In Project and construction. Order 
Number DE90705922. Available from NTIS (US Sales Only), PC 
AO05/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Results of the calculation of the effect of forced and natural 
convection appearing due to the presence of technological gaps be- 
tween units of thermal insulation coating, radiation heat release in 
metallic screens of isolation, the presence of fastening elements, on 
the effetive thermal conductivity of steel-foil insulation are pre- 
sented. It follows from the calculation results that effective thermal 
conductivity factor of real coating of steel-foil insulation by more 
than 90% exceeds thermal conductivity of idealized coating. 


49299 (PNL-7110) Chernobyl bibliography. Carr, F. Jr.; Ma- 
haffey, J.A. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 
151p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC06-76RL01830. Order Number DE90000527. Available from 
NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

The purpose of the DOE/OHER Chernobyl Database project is to 
create and maintain an information system to provide usable infor- 
mation for research studies related to the nuclear accident. The 
system is the official United States repository for information about 
the Chernobyl accident and its consequences, and currently 
includes an extensive bibliography and diverse radiological mea- 
surements with supporting information. PNL has established two 
resources: original (not summarized) measurement data, currently 
about 80,000 measurements, with ancillary information; and about 
2,200 bibliographic citations, some including abstracts. Major orga- 
nizations that have contributed radiological measurement data 
include the Washington State Department of Social and Health Ser- 
vices; United States Environmental Protection Agency (domestic 
and foreign data); United States Nuclear Regulatory Commission; 
Stone & Webster; Brookhaven National Laboratory; Commissariat A 
L’energie Atomique in France; Ministry of Agriculture, Fisheries, and 
Food in the United Kingdom; Japan National Institute of Radiological 
Sciences; and the Finnish Centre For Radiation and Nuclear Safety 
(STUK). Scientists in Australia, Austria, Belgium, Canada, China, 
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Denmark, England, Federal Republic of Germany, Finland, France, 
Ireland, Italy, Japan, the Netherlands, Romania, Scotland, Spain, 
Sweden, Switzerland, United States, Wales, and Yugoslavia have 
made contributions. Bibliographic materials have been obtained from 
scientists in the above countries that have replied to requests. In ad- 
dition, literature searches have been conducted, including a search 
of the DOE Energy Database. The last search was conducted in 
January, 1989. This document lists the bibliographic information in 
the DOE/OHER Chernobyl Database at the current time. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 49283, 49297, 50218, 50224, 51221 


49300 (BARC—1442) Reactor physics computer code devel- 
opment for neutronic design, fuel-management, reactor 
operation and safety analysis of PHWRs. Rastogi, B.P. Bhabha 
Atomic Research Centre, Bombay (india). 1989. 21p. Order Number 
DE90602686. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

This report discusses various reactor physics codes developed 
for neutronic design, fuel-management, reactor operation and safety 
analysis of PHWRs. These code packages have been utilized for 
nuclear design of 500 MWe and new 235 MWe PHWRs. (author). 


49301 (BARC—1444) PHANTOM-COMESH code system for 
PHWR design computations. Jagannathan, V.; Krishnani, P.D.; 
Jain, R.P.; Kumar, Vinod; Gupta, H.C. Bhabha Atomic Research 
Centre, Bombay (India). 1988. 41p. Order Number DE90602923. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A diffusion iterative scheme has been evolved to analyse the ba- 
sic 3-D supercell problem encountered in PHWRs. Multigroup 
transport calculations are done essentially in one dimension for the 
fuel cluster cell and the reactivity device (RD) supercell problems. 
Iterative diffusion calculations are done in 1-D and in 2-D such that 
the net transport leakages into the fuel cluster or RD are repro- 
duced. The few group parameters of fuel cluster or the boundary 
conditions on RD surface are modified for this purpose. With these 
modifications the 3-D supercell problem is treated by diffusion the- 
ory. The accuracy of the new scheme is demonstrated against the 
corresponding transport solutions in both 1-D and 3-D. A constant 
mesh of half a bundle size is advocated for core diffusion analyses. 
Since the RDs in a PHWR are rather arbitrarily located it becomes 
difficult to properly perturb the lattice parameters of controlled 
meshes when a constant mesh size is employed. A flux related 
weighting scheme is devised to distribute the '5i’s in meshes falling 
within the zone of influence of a RD. This core model is compared 
with a direct method where the supercell concept is avoided and 
RDs are simultaed by internal boundary conditions directly in the 
core diffusion simulation. Analysis of certain low power criticals pro- 
vides the experimental validation of the calculational schemes. 
(author). 7 tabs., 12 figs. 


49302 (BARC—1445) Probabilistic safety assessment of 
Narora Atomic Power Project. Babar, A.K.; Saraf, R.K.; Kakodkar, 
A.; Sanyasi Rao, V.V.S. Bhabha Atomic Research Centre, Bombay 
(India). 1989. 158p. Order Number DE90602809. Available from 
NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Various safety studies on Pressurised Water and Boiling Water 
reactors have been conducted. However, a detailed report on prob- 
abilistic safety assessment (PSA) of PHWRs is not available. PSA 
level | results of the standardised 235 MWe PHWR under construc- 
tion at Narora are presented herein. Fault Tree analysis of various 
initiating events (IEs), safety systems has been completed. Event 
Tree analysis has been performed for all the dominating IEs to iden- 
tify the accident sequences and a list of the dominating accident 
sequences is included. Analysis has been carried out using Monte 
Carlo simulation to propagate the uncertanities in failure rate data. 
Further uncertainty analysis is extended to obtain distributions for 
the accident sequences and core damage frequency. Some 
noteworthy results of the study apart from the various design modifi- 
cations incorporated during the design phase are: (i) The accident 
sequences resulting from station blackout are dominant contributors 
to the core damage frequency. (ii) Class-IV transients, small break 


LOCA are significant IEs. Main steam line break is likely to induce 
steam generator tube ruptures. (iii) Moderator circulation, fire fighting 
system, secondary steam relief are relatively important in core dam- 
age frequency reductions. (iv) Under accidental situations human 
errors are likely to be asociated with valving in shutdown cooling 
and fire fighting systems. (author). 14 tabs., 14 figs., 15 refs. 


49303 (IAEA-TECDOC—504, pp. 269-282) Data specialization 
for reliability studies. An application to diesel units. Felizia, E. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina)). 
International Atomic Energy Agency, Vienna (Austria). Apr 1989. 
(CONF-8802151—: Technical committee on evaluation of reliability 
data sources, Vienna (Austria), 1-5 Feb 1988). In Evaluation of reli- 
ability data sources. Report of a technical committee meeting held 
in Vienna, 1-5 February 1988. Order Number DE90602746. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

This work contains an analysis based on the preceding concepts, 
made with the purpose of determining the failure probabilities on 
demand corresponding to two systems, each one constituted by two 
redundant diesel units. These units are respectively part of the 
emergency power supply and the emergency water supply systems 
of the Embalse’s Candu-600 station. In one of those systems, the 
derivations of the specialized distributions of the failure probabilities 
on demand has special interest due to the fact that periodic opera- 
tion tests during three years has shown a Zero failure result. It is 
demonstrated that the hypothesis of the grouping of statistic data 
related to components of the same type implies, in this case, a dis- 
placement of the specialized distribution curve to the left, that is, to 
optimistic values of the system's failure probability on demand. On 
the other hand, it shows the calculation of the failure probability on 
demand regarding the two systems -starting from the same a priori 
distribution- but obtaining specialized specific distributions for each 
diesel unit. In other words, components of the same type in a spe- 
cific plant are treated as if they were distinguishables. The results 
show that, in this case, the full dependence assumption lead to 
more broadened distributions than those of the former approach. 5 
refs, 2 figs, 7 tabs. 


49304 (IWGATWR-2-2, pp. 7-9) Argentine activities within 
the IWGATWR framework. Antunez, H.M. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. May 1989. 
(CONF-8806417—: 2. meeting of the International Working Group 
on Advanced Technologies for Water Cooled Reactors, Helsinki 
(Finland), 6-9 Jun 1988). In Second meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki, 6-9 June 1988. Summary report. Pt.2. Order Number 
DE90602767. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Argentina has concentrated its capacities in the area of power re- 
actors in the natural uranium (natU) fuelled and D2O cooled and 
moderated systems. The Comision Nacional de Energia Atomica 
(CNEA) operates commercially two nuclear power plants (NPP): 
since June 1974, Central Nuclear Atucha | (CNAI), 335MWe net 
(pressure vessel, Siemens) and since November 1983, Central Nu- 
clear Embalse (CNE), 600MWe net (pressure tubes, AECL). While 
a fourth PHWR is at the planning stage, the third is under construc- 
tion: about 50% advance, Central Nuclear Atucha Il (CNAIl), 
692MWe net. Only smaller endeavors point to advanced LWR tech- 
nologies. This paper reviews Argentina's activities and research 
programs in the field of advanced technologies for water cooled re- 
actors. 


49305 (IWGATWR-2-2, pp. 10-14) Status of advanced tech- 
nologies for CANDU reactors. Lipsett, J.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Advanced Technologies for Water 
Cooled Reactors. May 1989. (CONF-8806417—: 2. meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki (Finland), 6-9 Jun 1988). In Second 
meeting of the International Working Group on Advanced Technolo- 
gies for Water Cooled Reactors, Helsinki, 6-9 June 1988. Summary 
report. Pt.2. Order Number DE90602767. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 
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The future development of the CANDU reactor is a continuation 
of a successful series of reactors, the most recent of which are nine 
CANDU 6 Mk 1* units and four Darlington units. There are three 
projects underway that continue the development of the CANDU re- 
actor. These new design projects flow from the original reactor 
designs and are a natural progression of the CANDU 6 Mk 1, two 
units of which are operating successfully in Canada, one each in 
Argentina and Korea, with five more being built in Rumania. These 
new design projects are known as: CANDU 6 Mk 2, an improved 
version of CANDU 6 Mk 1; CANDU 8, a small, advanced version of 
the CANDU 6 Mk 1; CANDU 6 Mk 3, a series of advanced CANDU 
reactors. A short description of modified versions of CANDU reac- 
tors is given in this paper. 5 figs. 


49306 (IWGATWR-2-2, pp. 29-31) Indian PHWR programme. 
Surendar, C. (Nuclear Power Corp. of India Ltd, Bombay (india)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. May 1989. (CONF-8806417—: 2. meeting of the International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors, Helsinki (Finland), 6-9 Jun 1988). In Second meeting of the 
International Working Group on Advanced Technologies for Water 
Cooled Reactors, Helsinki, 6-9 June 1988. Summary report. Pt.2. 
Order Number DE90602767. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

The Indian Nuclear Power Programme is based on the pres- 
surised heavy water reactors of the horizontal channel concept. 
Indigenous capability in all aspects such as uranium production, fuel 
fabrication, heavy water production, manufacture of the equipment 
for the reactor and auxiliaries, construction, commissioning, opera- 
tion and maintenance of NPPs have been developed over the 
years. These capabilities are fully proven in the range of 220-235 
MWe PHWRs. However in order to implement a nuclear power pro- 
gramme with installation of several 500 MWe PHWRs, indigenous 
design and development works were also initiated. In this report a 
brief attempt is made to present a summary of the above. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 49236, 49297, 49329, 49417, 49421, 49423, 
49425, 49427, 49428, 49430, 49431, 49470, 49484, 49499, 49509 


49307 (CONF-8705373—, pp. 21-58) Research and develop- 
ment studies on the seismic behavior of the PEC fast reactor. 
Martelli, A. (ENEA, Fast Reactor Department, Bologna (taly)). 
ENEA, Bologna (italy). Dipt. Reattori Veloci; European Nuclear So- 
ciety, Petit-Lancy (Switzerland). 1988. From On site experimental 
verification of the seismic behaviour of nuclear reactor structures 
and components; Bologna (Italy); 4-7 May 1987. In On-site experi- 
mental verification of the seismic behavior of nuclear reactors 
structures and components. Order Number DE89793200. Available 
from NTIS (US Sales Only), PC A18/MF A01. 

An overview is provided on the extensive research and develop- 
ment studies performed by ENEA, in co-operation with ANSALDO 
and ISMES (italy), in the framework of the seismic verification of the 
Italian PEC fast reactor. The purpose is to stress the reasons why a 
wide-ranging experimental programme and detailed numerical anal- 
ysis, validated by test results, were necessary for the PEC reactor 
building and the main vessel. The paper presents an outline of the 
studies performed on the reactor-block, core and shutdown system, 
and describes the on-site experimental programme and related nu- 
merical analysis concerning the main vessel and the reactor 
building. The non-negligible feedback of the seismic studies on the 
reactor-block design are reviewed and the needs of checking seis- 
mic design analysis of the main vessel and the reactor building are 
explained. Finally, an overview is given of the state-of-the-art tech- 
niques for on-site testing and seismic monitoring in Italy. 


49308 (CONF-8705373-, pp. 95-116) On-site experimental 
dynamic analysis for evaluating soil-structure interactions and 
the seismic behavior of the Italian PEC fast reactor building. 
Casirati, M. (ISMES SpA, Bergamo (Italy)); Castoldi, A.; Panzeri, P.; 
Pezzoli, P.; Martelli, A.; Masoni, P.; Brancati, V. ENEA, Bologna 
(Italy). Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
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seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793203. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

The paper describes the on-site dynamic tests carried out on the 
PEC fast reactor building. The tests were conducted with the use of 
various excitation methods (two eccentric back-rotating-mass me- 
chanical vibrators, in bore-hole blasing and hydraulic actuators at 
the building foundations). It points out the purposes of the four test 
programs performed at various construction stages and reports the 
main experimental results. These results concern design safety 
margins and data for the validation of the three-dimensional numeri- 
cal model of the reactor building and soil-structure interaction 
phenomena. 


49309 (CONF-8705373-, pp. 229-262) Dynamic analysis of 
the PEC fast reactor vessel: On-site tests and mathematical 
models. Zola, M. (ISMES SpA, Bergamo (italy)); Martelli, A.; 
Maresca, G.; Masoni, P.; Scandola, G.; Descleves. P. ENEA, 
Bologna (italy). Dipt. Reattori Veloci; European Nuclear Society, 
Petit-Lancy (Switzerland). 1988. From On site experimental verifica- 
tion of the seismic behaviour of nuclear reactor structures and 
components; Bologna (Italy); 4-7 May 1987. In On-site experimental 
verification of the seismic behavior of nuclear reactor structures and 
components. Order Number DE89793211. Available from NTIS (US 
Sales Only), PC A18/MF A01. 

This paper presents the main features and results of on-site dy- 
namic tests and related numerical analyses carried out for the PEC 
reactor vessel. The purpose is to provide an example of on-site 
testing of large components and identify the problems encountered 
during the experiments, as well as, in the test result processing and 
validation phases. The dynamic response of the empty vessel was 
measured, thus providing data for the verification of the numerical 
models of the vessel supporting structure adopted in the PEC 
reactor-block seismic analysis. An axisymmetric model of the ves- 
sel, implemented in the NOVAX code, had been developed in the 
framework of detailed numerical studies to check the beam 
schematization with fluid added mass model adopted by ANSALDO 
(Italy) in SAP-IV and ANSYS for the reactor-block design calcula- 
tions. Furthermore, a numerical model, describing the vessel 
supporting structure in detail, was also developed by ANSALDO 
and implemented in the SAP-IV code. The test conditions were 
analyzed by use of these and the design models. Comparisons be- 
tween calculations and measurements showed particularly good 
agreement with regard to the first natural frequency of the vessel 
and rocking stiffness of the vessel supporting structure. 


49310 (CONF-8705373-—, pp. 287-295) Seismic monitoring of 
the Creys-Malville plant: Problems raised by the seismic be- 
havior of a fast breeder reactor. Descleve, P. (Novatome, Lyon 
(France)); Barrau, P. ENEA, Bologna (Italy). Dipt. Reattori Veloci; 
European Nuclear Society, Petit-Lancy (Switzerland). 1988. From 
On site experimental verification of the seismic behaviour of nuclear 
reactor structures and components; Bologna (Italy); 4-7 May 1987. 
In On-site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. Order Number 
DE89793214. Available from NTIS (US Sales Only), PC A18/MF 
A01. 

Creys-Malville reached full power in december 1986 and is 
presently the largest sodium-cooled reactor in operation. Well- 
established procedures of safety evaluation have been used for the 
design, but for a large size reactor special attention must be paid to 
the effects of seismic disturbances. This paper describes the 
seismic protection and monitoring system of the plant, the core be- 
havior, which is specific to fast reactors, and the test performed to 
verify the analyses. Finally, the seismic impact on the construction 
can be established as an indication for future plants. 


49311 (CONF-8705373-, pp. 385-405) Seismic response 
analysis of the PEC fast reactor building. Bonaldi, P. (ISMES 
SpA, Bergamo (Italy)); Muzzi, F.; Orsi, R.; Ruggeri, G.; Martelli, A.; 
Masoni, P. ENEA, Bologna (italy). Dipt. Reattori Veloci; European 
Nuclear Society, Petit-Lancy (Switzerland). 1988. From On site ex- 
perimental verification of the seismic behaviour of nuclear reactor 





structures and components; Bologna (Italy); 4-7 May 1987. In On- 
site experimental verification of the seismic behavior of nuclear 
reactor structures and components. Order Number DE89793221. 
Available from NTIS (US Sales Only), PC A18/MF A01. 

In order to compute, at the vessel supporting structure, the mo- 
tion induced by design earthquakes, a seismic response analysis 
was performed for the PEC fast reactor. Experimentally determined 
soil parameters were used to take into account the effects of soil- 
structure interactions. The main aim of the analysis was to evaluate 
the safety. margins present in the design calculations. A detailed 3D 
finite element model was set up for fixed base analysis; from the re- 
sults of the 3D model a simplified equivalent model of the structure 
was then derived for soil-structure interaction analysis. The mathe- 
matical model was validated and calibrated by using the results of 
the experimental dynamic tests performed on the reactor building. 
The results have shown the adequacy of the computational method- 
ologies and, in particular, of those based on the use of the 
equivalent model. 


49312 (CONF-8904156—23) Discussion of an informative 
system set-up for the registration and processing of reliability 
data on FBR components: Application to design and safety 
studies and plant exploitation improvement. Righini, R.; Sola, 
P.G.; Zappellini, G. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Belgium). Apr 1989. 22p. 
From CSNI-CEC specialist meeting on trends and pattern analyses 
of operational data from nuclear power plants; Rome (Italy); 3-7 Apr 
1989. Order Number DE89793173. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

This report describes the set-up and management activities 
carried-out by ENEA-VEL (Italy) in collaboration with NIER in the 
development of a reliability data bank on fast reactor components. 
This data bank consists of an informative system implemented on 
the IBM 3090 computer of the ENEA centre of Bologna and based 
on the software of the CEDB, set-up by CCR Euratom of Ispra for 
the registration of reliability data on thermal reactor components. In 
consideration of the aims provided in the setting-up of the data bank 
and of the peculiarity of the FBR components, ENEA has trans- 
formed the CEDB structure for data registration. This report contains 
a detailed description of all the modules (engineering, operating, 
etc.) provided in the informative system and of the modifications in- 
troduced by ENEA in order to adapt them to the peculiarities of the 
fast reactors and to increase system flexibility. A short description of 
the available data processing methods are also included. It is fol- 
lowed by a comparison between the results obtained by applying the 
classical methods and the particular ones set-up by ENEA. This re- 
port is useful to show the importance of the set-up data bank in the 
improvement of component design and plant safety and exploitation 
with particular reference to the research of the critical areas and to 
the definition of the best inspection and maintenance programs. 


49313 (EUR-11728) State of the Art Report on Fracture Me- 
chanics (Fracture in the Creep Range). Volume 3: Appendices 
H - M. Ellison, E.G.; Musicco, G.G.; Pineau, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1988. 165p. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

A CEC State of the Art Report on Fracture Mechanics for Fast 
Breeder Reactors (Fracture below the Creep Range) has recently 
been published by Bhandari and coworkers (1984). There has also 
been a compilation of Creep Crack Growth Data from Germany, 
France and the U.K. for 304 and 316 stainles steel by Lloyd et al 
(1984). The present Report provides considerably more data and 
analytical techniques taken from Worldwide sources on creep crack 
initiation and propagation. Since the subject is moving quickly there 
is an emphasis on the most recent work; indeed research studies 
as yet unpublished are also included. The total Report is in 3 
volumes. Volume 3 contains the most important and up-to-date in- 
formation in some detail in Appendices H to M; this provides a 
sound base for the Report and for future workers. 


49314 (EUR-11728) State of the Art Report on Fracture Me- 
chanics (Fracture in the Creep Range). Volume 2: Appendices 
A - G. Ellison, E.G.; Musicco, G.G.; Pineau, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1988. 187p. 
Available from NTIS (US Sales Only), PC AO9/MF A01. 
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A CEC State of the Art Report on Fracture Mechanics for Fast 
Breeder Reactors (Fracture below the Creep Range) has recently 
been published by Bhandari and coworkers (1984). There has also 
been a compilation of Creep Crack Growth Data from Germany, 
France and the U.K. for 304 and 316 stainles steel by Lioyd et al 
(1984). The present Report provides considerably more data and 
analytical techniques taken from Worldwide sources on creep crack 
initiation and propagation. Since the subject is moving quickly there 
is an emphasis on the most recent work; indeed research studies 
as yet unpublished are also included. The total Report is in 3 
volumes. Volume 2 contains the most important and up-to-date in- 
formation in some detail in Appendices A to G; this provides a 
sound base for the Report and for future workers. 


49315 (EUR-11728) State of the Art Report on Fracture 
Mechanics (Fracture in the Creep Range). Volume 1: Report. El- 
lison, E.G.; Musicco, G.G.; Pineau, A. Commission of the European 
Communities, Luxembourg (Luxembourg). 1988. 106p. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

A CEC State of the Art Report on Fracture Mechanics for Fast 
Breeder Reactors (Fracture below the Creep Range) has recently 
been published by Bhandari and coworkers (1984). There has also 
been a compilation of Creep Crack Growth Data from Germany, 
France and the U.K. for 304 and 316 stainles steel by Lloyd et al 
(1984). The present Report provides considerably more data and 
analytical techniques taken from Worldwide sources on creep crack 
initiation and propagation. Since the subject is moving quickly there 
is an emphasis on the most recent work; indeed research studies 
as yet unpublished are also included. The total Report is in 3 vol- 
umes. The main body of the report is contained in Volume 1; this 
includes recommendations for the designer and for future work. 


49316 (FE+-1920) Fast reactors with different fuels in 
uranium-plutonium and mixed fuel cycles. Murogov, V.M.; Zinin, 
A.l.; llyunin, V.G.; Rudneva, V.Ya. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst. 1988. 17p. (in Russian). Order Number 
DE90605507. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

T-15708. 

Methodological problems on analysis of FBR efficiency with metal 
fuel using uranium and thorium in uranium-plutonium and mixed fuel 
cycle are considered. The investigations carried out permit to con- 
firm that transition to application of LMFBR with metal fuel when 
accumulating in thorium screens of uranium-233 designed for appli- 
cation in WWER thermal power reactors permits to realize fuel 
self-providing condition for multi-component general purpose nu- 
clear power in the framework of mixed fuel cycle with combined 
application of uranium and thorium. 10 refs.; 7 tabs. 


49317 (IAEA-TECDOC-504, pp. 155-164) Development of 
FREEDOM/CREDO database for LMFBR PSA. Nakai, R. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)); Se- 
toguchi, K.; Yasuda, H.; Knee, H.E. International Atomic Energy 
Agency, Vienna (Austria). Apr 1989. (CONF-8802151-: Technical 
committee on evaluation of reliability data sources, Vienna (Austria), 
1-5 Feb 1988). In Evaluation of reliability data sources. Report of a 
technical committee meeting held in Vienna, 1-5 February 1988. 
Order Number DE90602746. Available from NTIS (US Sales Only), 
PC A14/MF A01 - OSTI; INIS. 

A probabilistic safety assessment (PSA) is being performed for 
the liquid-metal cooled fast breeder reactor (LMFBR), MONJU, 
which is currently in the construction phase. FBR Reliability Evalua- 
tion Database for Operation and Maintenance (FREEDOM) has 
been developed at the Power Reactor and Nuclear Fuel Develop- 
ment Corporation (PNC) for the collection, storage, maintenance, 
and evaluation of the data to support the MONJU PSA. The FREE- 
DOM system includes the data contents and structure of the 
Centralized Reliability Data Organization (CREDO). The CREDO 
system was initially developed in the United States at Oak Ridge 
National Laboratory (ORNL), and is jointly sponsored by the U.S. 
Department of Energy (DOE) and PNC of Japan. Data has been 
collected from the experimental fast reactor, JOYO, the Fast Flux 
Test Facility (FFTF), and the Experimental Breeder Reactor-ll (EBR- 
ll). In addition, data has also been collected at several important 
test facilities in the U.S. and Japan. The utilization of the CREDO 
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database has recently been initiated for the MONJU PSA. This pa- 
per describes the structure of the database and the approach of 
CREDO application to the LMFBR PSA. For better use of reliability 
data, the effects of component boundary, component failure modes 
and failure severity were investigated. A failure trend analysis was 
performed to examine the applicability of these data to the MONJU 
PSA. The accumulation of operational experience in LMFBRs and a 
detailed investigation of the existing reliability, availability, and main- 
tainability (RAM) data would contribute to the reduction of the 
uncertainty of PSA. (author). 3 refs, 3 figs, 2 tabs. 


49318 (IGC-97) Development of 3-D core simulation meth- 
ods for fast breeder reactor cores. Mohanakrishnan, P. Indira 
Gandhi Centre for Atomic Research, Kalpakkam (India). 1988. 44p. 
Order Number DE90602688. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

A large fast breeder reactor requires 3-D simulations for the accu- 
rate estimation of multiplication factor and the power produced in 
different parts of the reactor core or blanket. This report describes 
the development work performed for doing 3-D simulations in two to 
six neutron energy groups. These few group cross sections were 
derived by condensing 25 group cross sections using 2-D, 25 group 
flux solution in a coarse spatial mesh structure. Considerable saving 
in computer time and memory was found possible by replacing the 
stainless steel reflector by albedoes in the 3-D calculations without 
loss of accuracy. It was found that 25 or more axial meshes are re- 
quired for getting accurate multiplication factors. Energy group 
condensation error was found to be in the range + 0.06 per cent + 
0.12 per cent depending on the condensation procedure and num- 
ber of groups. Compared to 2-D simulations, two and three group 
3-D simulations gave multiplication factors 0.16 per cent higher after 
correcting for the group condensation error. It was concluded that 
reliable multiplication factors can be obtained by two group 3-D cal- 
culations. However for accurate blanket power distributions, it was 
found necessary to use atleast four groups for the 3-D simulations. 
(author). 11 refs., 11 figs., 14 tabs. 


49319 (IGCAR-77) Kalpakkam multigroup cross section set 
for fast reactor applications - status and performance. Ra- 
manadhan, M.M.; Gopalakrishnan, M.M. Indira Gandhi Centre for 
Atomic Research, Kalpakkam (india). 1986. 25p. Order Number 
DES90602689. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

This report documents the status of the presently created set of 
multigroup constants at Kalpakkam. The list of nuclides processed 
and the details of multigroup structure are given. Also included are 
the particulars of dilutions and temperatures for each nuclide in the 
multigroup cross section set for which self shielding factors have 
been calculated. Using this new multigroup cross section set, mea- 
sured integral quantities such as K-eff, central reaction rate ratios, 
central reactivity worths etc. were calculated for a few fast critical 
benchmark assemblies and the calculated values of neutronic pa- 
rameters obtained were compared with those obtained using the 
available Cadarache cross section library and those published in lit- 
erature for ENDF/B-IV based set and Japanese evaluated nuclear 
data library (JENDL). The details of analyses are documented along 
with the conclusions. (author). 17 refs., 12 tabs. 


49320 (ORNL/FTR-2982) [Flaw assessment methodology 
and inelastic analysis of LMFBR reactor structures and compo- 
nents, Tokyo and Hitachi City, Japan, July 11-15, 1988]: 
Foreign trip report. Clinard, J.A. Oak Ridge National Lab., TN 
(USA). 8 Aug 1988. 19p. Sponsored by Electric Power Research 
Institute. DOE Contract AC05-840R21400. Order Number 
DE89017464. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The traveler participated, on behalf of EPRI, in the 9th EPRI/ 
CRIEPI Workshop on Fast Breeder Reactors. Joint studies in 
eleven different technical areas have been underway by EPRI and 
CRIEPI| (Central Research Institute of Electric Power Industry), and 
progress reporting and joint planning in each of these areas took 
place at the workshop. The traveler was specifically involved in the 
presentations and planning in the area of inelastic analysis of 
structures which has turned its emphasis to development of a high- 
temperature flaw assessment methodology. The traveler reported 
on work recently completed in the areas of inelastic structural/ 
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material testing and analysis. Also, plans were reviewed and dis- 
cussed for the two-year effort at ORNL, CRIEPI, and Hitachi for a 
testing and analysis effort (just underway) which will produce an in- 
terim flaw assessment guide and identify additional efforts needed 
to remove uncertainties and confirm the reliability of a flaw assess- 
ment procedure for FBRs. As a follow-on to the planning exercise of 
the workshop, the traveler visited Komae Laboratory of CRIEPI and 
the Hitachi laboratories (Mechanical Engineering Research Labora- 
tory and Rinkai Energy Research Laboratory) of Hitachi, Ltd., to 
hold further discussions and to confirm the approach and plans for 
the two-year effort at ORNL. 


2107 Regulation and Licensing 


Refer also to citation(s) 48916, 49105, 49251, 49254, 49327, 
49481, 49498, 49546, 50270 


49321 (NUREG-—0304-Vol.14-No.2) Regulatory and technical 
reports (Abstract index journal): Second quarter compilation, 
April-June 1989. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Freedom of Information and Publications 
Services. Aug 1989. 49p. Sponsored by Nuclear Regulatory Com- 
mission. Available from NTIS, PC A04/MF A01 - GPO; OSTI; INIS. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, inter- 
national organization, and licensed facility. 


49322 (NUREG—0540-Vol.2-No.6) Title list of documents 
made publicly available, June 1-30, 1989. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Aug 1989. 359p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A16/MF 
A001 - GPO; OSTI; INIS. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. 


49323 (NUREG/CR-2000-Vol.8-No.7) Licensee Event Report 
(LER) compilation for month of July 1989. Nuclear Regulatory 
Commission, Washington, DC (USA). Office for Analysis and Evalu- 
ation of Operational Data; Oak Ridge National Lab., TN (USA). Aug 
1989. 93p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC05-840R21400. (ORNL/NSIC—200-Vol.8-No.7). Avail- 
able from NTIS, PC AO5/MF A01 - GPO; OSTI; INIS. 

This monthly report contains Licensee Event Report (LER) opera- 
tional information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month pe- 
riod identified on the cover of the document. The LERs, from which 
this information is derived, are submitted to the Nuclear Regulatory 
Commission (NRC) by nuclear power plant licensees in accordance 
with federal regulations. Procedures for LER reporting for revisions 
to those events occurring prior to 1984 are described in NRC Regu- 
latory Guide 1.16 and NUREG-0161, Instructions for Preparation of 
Data Entry Sheets for Licensee Event Reports. For those events 
occurring on and after January 1, 1984, LERs are being submitted 
in accordance with the revised rule contained in Title 10 Part 50.73 
of the Code of Federal Regulations (10 CFR 50.73 — Licensee 
Event Report System) which was published in the Federal Register 
(Vol. 48, No. 144) on July 26, 1983. NUREG-1022, Licensee Event 
Report System - Description of Systems and Guidelines for Report- 
ing, provides supporting guidance and information on the revised 
LER rule. 


49324 (REG/G-3.65) Standard format and content for de- 
commissioning plans for licensees under 10 CFR Parts 30, 40, 
and 70: Regulatory guide 3.65 (Task CE 304-4). Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear 





Regulatory Research. Aug 1989. 13p. Sponsored by Nuclear Regu- 
latory Commission. Available from NTIS, PC A03/MF A01 - GPO; 
OSTI; INIS. 

This regulatory guide, developed in conjunction with the amend- 
ments to the regulations concerning decommissioning, would be 
applicable to certain licensees (discussed above in Section 1) when 
they decide to permanently discontinue all licensed activities involv- 
ing nuclear materials. The purpose of the guide is to identify the 
information needed by the NRC staff for evaluations involving de- 
commissioning. The guide also provides a format for submitting this 
information. Conformance with this guide is not required, but its use 
will facilitate preparation of a decommissioning plan by licensees 
and timely, uniform review by the NRC staff. A different format will 
be acceptable to the staff if it provides an adequate basis for ap- 
proval of a decommissioning plan. The guidance is appropriate for 
use in license amendments to partially clean up a nuclear facility 
and release that part for unrestricted use at a time other than at the 
decommissioning of the facility as a whole, e.g., cleanup of sepa- 
rate buildings. The amended sections of the decommissioning rule 
(30.36(b), 40.42(b), 70.38(b)) require each licensee to notify the 
Commission promptly, in writing, and request termination of license 
when the licensee decides to terminate all activities involving mate- 
rial authorized under the license. 


2108 Economics 
Refer also to citation(s) 49316, 49412, 49604 


49325 (ORNL/FTR-2949) [The economics of nuclear and 
conventional power plants in developing countries]: Foreign 
trip report, June 24—July 3, 1988. Bowers, H.1. Oak Ridge Na- 
tional Lab., TN (USA). 11 Jul 1988. 10p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE89017465. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The tasks of the International Atomic Energy Agency (IAEA) Advi- 
sory Group (AG), were (1) to review cost data provided by six 
developing countries (Brazil, Peoples Republic of China, India, In- 
donesia, Korea, and Turkey) and (2) to develop an outline for a 
report to be prepared by IAEA staff. Based on the cost data submit- 
ted, it was projected that busbar generation costs for nuclear will be 
lower than for coal for five of the six developing countries repre- 
sented. Only Brazil favored coal. However, developing countries 
must also be assured of adequate financing by the seller, high cer- 
tainty in costs, significant domestic participation, and technology 
transfer. The report will become an annex to a study of nuclear and 
coal economics in industrially developed countries being prepared 
by the organization for economic Cooperation and Development 
(OECD). 


49326 Introductory remarks about the international fuel cy- 
cle. Wolfe, B. Transactions of the American Nuclear Society (USA), 
58: 71 (1989). (CONF-8810179-: International conference on nu- 
clear fission: fifty years of progress in energy security, Washington, 
DC (USA), 30 Oct - 4 nov 1988). 

The reason why nuclear power has promise is because of the 
promise of its fuel cycle. The fuel cycle is in fairly good shape and 
has demonstrated the characteristics of good economics, good gen- 
eral characterization, and good maintenance of the various parts of 
the fuel cycle. The thermal recycling of fuel is an area in which the 
economics have changed to the point that, at least in many parts of 
the world, it’s no longer economical. 


49327 Decommissioning of nuclear plant: timing, cost and 
regulation. MacKerron, Gordon (Sussex Univ., Brighton (UK). Sci- 
ence Policy Research Unit). Energy Policy (UK), 17(2): 103-108 
(Apr 1989). 

The feasibility, costs and timing of decommissioning full-scale 
nuclear reactors is examined in the context of the tighter environ- 
mental regulation that will inevitably grow up in this area. It is 
concluded that delayed decommissioning may result from waste 
disposal site constraints rather than conscious intention, that taking 
account of the interests of future generations is unlikely to place 
very heavy burdens on the present generation, and that a balance 
of environmental considerations, mediated through regulatory and 
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political processes, is likely to predominate in determining the future 
course of decommissioning decisions. (Author). 
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49328 (IGC-83) Biennial activity report of Reactor Engi- 
neering Laboratory - 1983 and 1984. Swaminathan, K.; Prahlad, 
B. (eds.). Indira Gandhi Centre for Atomic Research, Kalpakkam 
(India). 1986. 95p. Order Number DE90602684. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

This report summarises activities of the Reactor Engineering Lab- 
oratory for the period January 1983 to December 1984. The report 
consists of four sections dealing with development of reactor com- 
ponents, prototype tests in sodium, instrumentation development 
and measurement techniques and noise analysis techniques re- 
spectively. As is customary, the activities have been reported in 
brief but where detailed reports have been prepared the same are 
referred. The main thrust of the work of the laboratory was still in 
support of the FBTR which is in an advanced stage of construction 
and commissioning at Kalpakkam site. Purification of 100 tonnes of 
commercial grade sodium to reactor grade, pouring of the liquid 
metal seals and the construction and commissioning of a sodium 
loop for calibration of the hydrogen leak detector in all represented 
significant contribution towards FBTR. The section on development 
of reactor components describes efforts on construction of both 
electromagnetic and small mechanical sodium pumps. Sodium re- 
moval from the control rod drive mechanism by means of vacuum 
distillation technique has been a useful experience despite some 
difficulties faced due, possibly, to the presence of extraneous matter 
in the decontamination set-up. The section on instrumentation 
development and measurement techniques describes interesting de- 
velopment concerning ultrasonic imaging for under sodium viewing. 
The last section on noise analysis techniques describes some 
experience gained in the detection of cavitation in dummy fuel sub- 
assembly by means of acoustic technique. The developmental 
efforts on construction of high temperature acoustic sensors of both 
piezoelectric and magnetostrictive type have been encouraging. At 
the end of the report is included a list of technical publications of 
the laboratory. (author). 


49329 (IGC—98) Activity report of Reactor Physics Division 
= 1987. Menon, P.V.K. (ed.). Indira Gandhi Centre for Atomic Re- 
search, Kalpakkam (india). 1988. 98p. Order Number DE90602685. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The progress of activities carried out during the year 1987 in Re- 
actor Physics Division are highlighted in this report in the form of 
brief summaries. These are organised under the following subject 
categories: (1) Nuclear Data Evaluation, Processing and Validation, 
(2) Core Physics, Analysis and FBTR Studies, (3) Reactor Kinetics 
and Safety Analysis, (4) Noise Analysis, (5) Radiation Transport, 
Shielding and Statistical Physics. Finally, a list of publications made 
by the members of the Division and the Reactor Physics Seminars 
held during 1987, is included at the end of the report. The large 
number of internal reports prepared on the PFBR and FBTR pro- 
jects indicates the relatively larger amount of work carried out for 
these projects during 1987. (author). 


49330 (ORNL/FTR-3294) [Second Karlsruhe international 
conference on analytical chemistry in nuclear technology, Karl 
sruhe, W. Germany, June 5-9, 1989]: Foreign trip report. Shults, 
W.D. Oak Ridge National Lab., TN (USA). 23 Jun 1989. 7p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE89017470. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The Second Karlsruhe International Conference on Analytical 
Chemistry in Nuclear Technology was held in Karlsruhe, FRG, on 
June 5-9, 1989. The hosts expected 350 or so people to attend, 
but | estimate attendance at 250. There were approximately 200 
presentations: 180 poster papers and 19 invited lectures. | pre- 
sented one of the invited lectures, “Recent Advances in Detection of 
Organic Vapors,” and presided over one of the formal sessions. The 
formal sessions were reasonably well attended and the poster ses- 
sions were very well attended. 
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49331 (IGC-93) Rezone - a rezoning programme in two- 
dimensions to facilitate coupling of the disassembly code 
VENUS with the containment analysis code REXCO-H. Balasub- 
ramanian, T.; Joseph, G.; Doshi, J.B. Indira Gandhi Centre for 
Atomic Research, Kalpakkam (india). 1987. 11p. Order Number 
DE90602687. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A program REZONE has been developed and successfully 
tested, which carried out mesh rezoning in two-dimensional La- 
grangian hydrodynamics problems. The mesh distortions at the end 
of a typical run of VENUS, a disassembly code, could lead to unre- 
alistically high values of local densities, especially in the core 
region. This hinders the subsequent coupling of the VENUS output 
data with the input to the containment analysis code REXCO-H, due 
to the fact that the time-step size in REXCO-H becomes very small 
on account of large value of White stability number due to high dis- 
tortion of some meshes. The program REZONE overcomes the 
problem of high local densities and mesh distortions by moving the 
grid lines through the material and allowing mass and mass related 
quantities to be transferred from one zone to another. Using the in- 
terfaced program REZONE the code VENUS was successfully 
coupled with the code REXCO-H. (author). 


49332 (IGCAR-81) Activity report of Reactor Physics Sec 
tion - 1985. John, T.M. (ed.). Indira Gandhi Centre for Atomic 
Research, Kalpakkam (india). 1986. 83p. Order Number 
DE90602690. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

This Activity Report contains brief summaries of different studies 
made in Reactor Physics Section during the year 1985. These are 
presented under the headings Nuclear Data Processing and Valida- 
tion, Reactor Design and Analysis, Safety and Noise Analysis, 
Radiation Transport and Shielding, Reactor Physics Experiments 


and Statistical Physics. The work on nuclear data during this period 


comprises primarily of validation of data of 2°*Th and 2°5U as a part 
of participation in the Co-ordinated Research Programme (CRP) un- 
der IAEA research contract. The most significant event during 1985 
at this centre has been the first criticality of FBTR (Fast Breeder 
Test Reactor), which was achieved on the 18th of October. Reactor 
Physics Section has played a key role in this event by carrying out 
the first approach to criticality with fuel loading in a safe manner 
and conducting some low power reactor physics experiments which 
are discussed. The studies made in the field reactor safety and 
shielding are also connected mainly with the FBTR problems in ad- 
dition to some work on the PFBR (Prototype Fast Breeder Reactor) 
detailed design of which has been just started. Studies pertaining to 
the other two Co-ordinated Research Programmes (CRP) under 
IAEA contract, namely (1) on the comparative assessment of pro- 
cessing techniques for the analysis of sodium boiling noise detection 
and, (2) on the contribution of advanced reactors to energy supply 
have been continued during this year. At the end of this report, a 
list of publications made by the members of the section and also 
the sectional seminars held during this period is included. (author). 


49333 (SRD-R-427) SINGAR fission gas evolution code. 
Elton, P.T.; Macinnes, D.A.; Winter, P.W. UKAEA Safety and Relia- 
bility Directorate, Culcheth (UK). Jun 1988. 41p. Order Number 
DE90602691. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

We present a description of the fission gas evolution code SIN- 
GAR. A brief description is given of the various sub-models within 
the code and a program listing is appended. We also give an indi- 
cation of the extent of validation of the code and examine in detail 
the application of SINGAR to PWR and AGR steady-state and tran- 
sient irradiation. (author). 
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Refer also to citation(s) 49200, 49240, 49241, 49277, 49278, 49307, 
49308, 49309, 49310, 49311, 49365, 49482, 49492, 49493, 49497, 
49793, 49805, 49880, 49881, 49888, 50250, 50251, 50253, 50254 
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49334 (CEGB-TPRD/B—1079/R88) Rupture of a high pres- 
sure gas or steam pipe in a tunnel: a preliminary investigation 
of the jet thrust exerted on a tunnel barrier. Baum, M.R. Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs. 
Apr 1988. 35p. Order Number DE90605398. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

On power pliant, if a high pressure pipe containing high tempera- 
ture gas or steam were to rupture, sensitive equipment necessary 
for safety shutdown of the plant could possibly be incapacitated if 
exposed to the subsequent high temperature environment. In many 
plant configurations the high pressure pipework is contained in tun- 
nels where it is possible to construct barriers which isolate one 
section of the plant from another, thereby restricting the spread of 
the high temperature fluid/air mixture. This paper describes a pre- 
liminary experimental investigation of the magnitude of the thrust 
likely to be exerted on such barriers by a gas jet issuing from the 
failed pipe. Measurements of the thrust exerted on a flat plate by 
normal impingement of a highly underexpanded gas jet are in 
agreement with a semi-quantitative analysis assuming conservation 
of the axial momentum of the jet. (author). 


49335 (CONF-8705373—) On- site experimental verification 
of the seismic behavior of nuclear reactor structures and com- 
ponents. International ENEA/IMES/ENS specialist meeting, 
Bologna-Brasimone, 4-7 May 1987. ENEA, Bologna (italy). Dipt. 
Reattori Veloci; European Nuclear Society, Petit-Lancy (Switzer- 
land). 1988. 413p. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. Order Number DE89793199. Avail- 
able from NTIS (US Sales Only), PC A18/MF A01. 

At this soil-structure interaction meeting, four on-site excitation 
methods were identified: vibrations generated by in bore hole biast- 
ing; mechanical shakers; real earthquakes on actual reactors or 
scaled models; hydraulic jacks at the reactor foundations. The use- 
fulness of in bore hole blasting to get important information on 
soil-structure interactions and building-to-building coupling was 
stressed. About the us of mechanical shakers, their advantages 
were pointed out especially for component analysis, since they allow 
boundary conditions to be correctly described. Concerning the appli- 
cation of real earthquakes, test on scale models in high seismicity 
areas, such as that of the EPRI tests in Taiwan, were deemed par- 
ticularly interesting, not only due to the nature of excitation source, 
but also because of the very severe levels applied. A promising ex- 
citation technique, adopted in the framework of the PEC Brasimone 
reactor analysis for the first time, was judged to be that using hy- 
draulic actuators at the reactor foundations. This excitation type 
(whose applicability may easily be foreseen in the construction 
phase, by adopting suitable and cheap design solutions), can pro- 
vide rather large excitation forces and allows the reactor dynamic 
response to be easily analyzed in detail at any time. Separate ab- 
stracts were prepared for all the papers of this report. 


49336 (CONF-8705373-, pp. 59-82) On-site testing and seis- 
mic monitoring of nuclear plants: State-of-the-art in Italy. 
Castoldi, A. (ISMES SpA, Bergamo (ltaly)). ENEA, Bologna (italy). 
Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793201. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

This is meant to be a brief round-up of experimental in situ activi- 
ties in the nuclear field which regard the study of structures, 
soil-structure interactions, and component behavior under seismic 
loads. Also, an overall review is offered of the main activities in 
course in Italy. The aim is to provide a general idea of current prob- 
lems and on-going tendencies. It is possible to identify three lines of 
tests: (1) investigations for the study of the dynamic behavior of the 
structures and the soil-structure interaction. Test of this type are by 
now widespread as a trial procedure prior to the operational start-up 
of the plant and are meant to set up a kind of ‘identity card’ of the 
structure, serving as a reference for the evaluation of all subsequent 
alterations in behavior during operation. (2) Investigations for the 





study of the behavior of mechanical and electromechanical compo- 
nents. Qualification tests effected by subjecting the component to 
the real load conditions, for purposes of demonstrating the capability 
of the component for carrying out correctly the task for which it was 
designed, and tests for the characterization of the component, which 
is already installed on the site, for purposes of final inspection and 
verification of the conditions of set-up. (3) Surveillance investigations 
- in-line with an on-going evolution in the concept of surveillance, 
this is meant to provide information on quakes, the response of the 
structures to quakes and evidence of possible damage. 


49337 (CONF-8705373-, pp. 129-140) Lessons learned from 
full-scale vibration tests on nuclear power plant auxiliary struc- 
ture in Switzerland. Berger, E. (Basler & Hoffman AG, Consulting 
Engineers, Zurich (Switzerland)); Tinic, S. ENEA, Bologna (italy). 
Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793205. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

In connection with a major backfit project, at the Beznau nuclear 
power plant in northern Switzerland, free-standing boric water tanks 
had to be relocated and were replaced by two boric water tanks in 
a new building (the so called BOTA-building). The design and 
construction of the reinforced concrete BOTA-building gave the op- 
portunity to plan and execute full scale vibration tests on this 
building. The overall aim of the tests was to validate computational 
models and parameters widely used in the seismic analysis of the 
Structures and critical components of nuclear power plants. The 
scope of the experimental investigation was to determine the eigen- 
frequencies and damping values for the fundamental soil-structure 
interaction (SSI) modes. While still ensuring the safety of the build- 
ing and its internal components, the level of excitation was chosen 
as high as feasibly possible to approach the level of design earth- 
quake excitations. The test results were then compared with the 


corresponding results from pre and post test numerical analyses. 


49338 (CONF-8705373-, pp. 141-176) Experimental research 
project on the dynamic behavior of Garigliano NPP (italy). 
Sano’, T. (ENEA, Rome (italy)); Vitiello, E. ENEA, Bologna (italy). 
Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793206. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

The decommissioned Garigliano NPP gives researchers the op- 
portunity to get some results on soil-structure interaction in the 
interesting case of soft-soil (indefinite layer). The structure-soil- 
structure interaction can be tested between the reactor and turbine 
buildings that are separated by an expansion-joint (extending in the 
mat too). The spherical steel containment has no other structural 
connections with the inner reinforced concrete structure than at the 
foundation level and, therefore, it may give clean experimental re- 
sults on the dynamic behavior of the containment alone. The H/B 
(height/base) ratio of the reactor building is sufficiently low to obtain 
translational modes of the structure. This paper describes an Italian 
research program subdivided into many phases: - excitation by 
underground explosions; - excitation by actuators on the mat; - exci- 
tation by shakers inside the reactor building; impact tests on the 
external R.C. wall of the turbine building. Other phases of the re- 
search program are related to on-site tests of aged components and 
shaking table tests (up to failure load). An outline of the first experi- 
ment (excitation by explosions) and some results are presented. 


49339 (CONF-8705373-, pp. 201-212) Role of field testing 
and shaking-table tests on full-scale structures for NPP seis- 
mic safety, and its relation to computational mechanics. 
Shibata, H. (Tokyo Univ. (Japan)). ENEA, Bologna (Italy). Dipt. 
Reattori Veloci; European Nuclear Society, Petit-Lancy (Switzer- 
land). 1988. From On site experimental verification of the seismic 
behaviour of nuclear reactor structures and components; Bologna 
(Italy); 4-7 May 1987. In On-site experimental verification of the 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


seismic behavior of nuclear reactor structures and components. Or- 
der Number DE89793209. Available from NTIS (US Sales Only), 
PC A18/MF A01. 

Field testing of the dynamic behavior of actual structures is signif- 
icant in ensuring the seismic safety of nuclear power plants. In the 
case of reactor mechanical components and piping systems, full- 
scale testing is as important as the on-site testing of buildings. In 
general, it is often observed that actual behavior is not in accor- 
dance with results predicted by analytical design models. This 
article tries to discuss how such discrepancies occur and how to 
overcome them. 


49340 (CONF-8705373-, pp. 275-284) Analysis and test cor- 
relation of the response of multiple support piping systems. 
Chiba, T. (IHI Company Ltd., Yokohama (Japan)); Koyanagi, R.; 
Ogawa, N.; Minowa, C. ENEA, Bologna (italy). Dipt. Reattori Veloci; 
European Nuclear Society, Petit-Lancy (Switzerland). 1988. From 
On site experimental verification of the seismic behaviour of nuclear 
reactor structures and components; Bologna (Italy); 4-7 May 1987. 
In On-site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. Order Number 
DE89793213. Available from NTIS (US Sales Only), PC A18/MF 
A01. 

One of the current topics in the seismic design of nuclear power 
plant piping systems is overall reliability of the piping system during 
seismic events. Actual piping systems are generally supported by 
independent structures such as vessels and structures. So, it is 
very important to clarify the behavior and to predict the maximum 
response of the piping during the seismic events. This study was 
carried out in two phases. In the first phase, an experimental study 
was conducted to clarify the dynamic characteristics of the piping 
systems. In the test, a 4 and 8 inch diameter, 21 m length, 3- 
dimensional piping model was set on a large frame structure. It was 
excited by four hydraulic actuators using sinusoidal and seismic 
waves. To assess the computational methods of the linear system 
subjected to multiple support excitations, a linear dynamic analysis 
was carried out. In the second phase, the test was repeated with 
piping having a crack. This paper presents the results of the experi- 
mental study and the dynamic analysis of the multiple excitation 
problems in phase one. 


49341 (CONF-8705373-, pp. 325-336) The role of the seis- 
mic safety and monitoring systems in the PEC fast reactor. 
Masoni, P. (ENEA, Bologna & Rome (italy)); Di Tullio, E.M.; Massa, 
B.; Martelli, A.; Sano’, T. ENEA, Bologna (Italy). Dipt. Reattori Ve- 
loci; European Nuclear Society, Petit-Lancy (Switzerland). 1988. 
From On site experimental verification of the seismic behaviour of 
nuclear reactor structures and components; Bologna (Italy); 4-7 May 
1987. In On-site experimental verification of the seismic behavior of 
nuclear reactor structures and components. Order Number 
DE89793217. Available from NTIS (US Sales Only), PC A18/MF 
A01. 

PEC has two seismic systems: the seismic safety system, that 
provides the automatic scram, and the seismic monitoring system. 
During an earthquake, three triaxial seismic switches are triggered if 
a threshold value of the ground acceleration is exceeded. The sig- 
nals from the seismic switches are processed by the safety system 
(with a 2/3 logic) and the shutdown system is triggered. Peak accel- 
eration is the parameter used by the safety system to quantify the 
seismic event. This way, however, no information is obtained with 
regard to earthquake frequency content. Thus reactor safety is 
guaranteed by adopting a threshold considerably lower than the 
Z.P.A. of the Design Basis Earthquake. In the case of significant 
earthquakes, the seismic motion is measured by about 20 triaxial 
accelerometers, located both in the free field and on the plant's 
structures. Data are digitized and recorded by the seismic monitor- 
ing system. This system also elaborates the recorded time-histories 
providing floor response spectra and compares such spectra to the 
design values. The complete set of recorded data also allows the 
actual dynamic response of the plant to be determined and com- 
pared to the design values. On the basis of this comparison, the 
necessary safety analysis can be carried out to verify whether the 
design limits of the plant were respected: in the positive case, the 
reactor can be restarted. 
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49342 (CONF-8705373-, pp. 359-368) Review of seismic 
tests for qualification of components and validation of meth- 
ods. Buland, P. (CEA - CEN SACLAY - DEMI, Gif sur Yvette 
(France)); Gantenbein, F.; Gibert, R.J.; Hoffman, A.; Queval, J.C. 
ENEA, Bologna (italy). Dipt. Reattori Veloci; European Nuclear So- 
ciety, Petit-Lancy (Switzerland). 1988. From On site experimental 
verification of the seismic behaviour of nuclear reactor structures 
and components; Bologna (Italy); 4-7 May 1987. In On-site experi- 
mental verification of the seismic behavior of nuclear reactor 
structures and components. Order Number DE89793219. Available 
from NTIS (US Sales Only), PC A18/MF A01. 

For nuclear power plants in France, seismic tests are performed 
at the CEA-DEMI facilities in order to demonstrate the qualification 
of components and give an experimental validation of calculation 
methods used for seismic design of NPP components. These quali- 
fication tests are performed to prove that electrical or mechanical 
equipment is able to sustain seismic excitations while maintaining 
safety functions. The standards which are most commonly applied in 
France are: IEEE 344-75, recommended practices for seismic quali- 
fication of class 1-E equipment for nuclear generating station, and 
UTE-C20-420. Both standards recommend the performance of sine 
beat or accelerogram tests. In this later case, the laboratory has to 
reproduce on its shaking table Required Response Spectra (RRS). 
Usually a synthetic accelerogram is used. The Test Response Spec- 
tra (TRS) has to be as close as possible to the RSS. In order to be 
as realistic as possible, multiaxial testing is recommended. As there 
is no large scale three dimensional shaking table in France, tests 
are limited to vertical and one horizontal directions. Therefore it is 
necessary to rotate the specimen. All kind of specimens have been 
tested on shaking tables. They can vary from a small seismometer 
weighing some Kgs to a 18.000 Kg steam relief valve. The facilities 
must be adaptable to this great variety of specimens. For small 
specimens, table acceleration noise is of prime importance (typi- 
cally: 0.01 g). For bigger specimens, table stiffness is the principal 
characteristic. This paper presents examples of the tests, a descrip- 
tion of the existing facilities and of the new facility TAMARIS. 


49343 (CONF-8705373-, pp. 369-383) Validation of seismic 
soi-structure interaction. Liam Finn, W.D. (British Columbia Univ., 
Vancouver (Canada)); Ledbetter, R.H.; Beratan, L.L. ENEA, 
Bologna (Italy). Dipt. Reattori Veloci; European Nuclear Society, 
Petit-Lancy (Switzerland). 1988. From On site experimental verifica- 
tion of the seismic behaviour of nuclear reactor structures and 
components; Bologna (Italy); 4-7 May 1987. In On-site experimental 
verification of the seismic behavior of nuclear reactor structures and 
components. Order Number DE89793220. Available from NTIS (US 
Sales Only), PC A18/MF A01. 

Relevant to nuclear power plant design, simulated earthquake 
tests were conducted on centrifuged model structures embedded in 
dry and saturated sand foundations. Accelerations and pore water 
pressures were recorded at many locations during the test. Model 
responses were analyzed using the program TARA-3 which incorpo- 
rated a procedure for nonlinear dynamic effective stress analysis. 
Computed and measured responses agreed quite closely. 


49344 (CONF-8904156-7) NPP equipment maintenance 
management support system based on statistical analysis of 
maintenance history data. Shimizu, S.; Ando, Y.; Morioka, T. Nu- 
clear Energy Agency, 75 - Paris (France). Committee on the Safety 
of Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 7p. From CSNI-CEC specialist meet- 
ing on trends and pattern analyses of operational data from nuclear 
power plants; Rome (italy); 3-7 Apr 1989. Order Number 
DE89793155. Available from NTIS (US Sales Only), PC A02/MF 
A011. 

Nuclear power plant maintenance programs should be improved 
based on equipment reliability estimated by field data. In order to 
meet these requirements, it is planned to develop an equipment 
maintenance management support system for nuclear power plants 
based on statistical analysis of equipment maintenance history data. 
The large difference between this proposed new method and cur- 
rent similar methods is the evaluation of not only failure data but 
maintenance data. This analysis includes normal termination data 
and some degree of degradation or functional disorder data for 
equipment and parts. Therefore, it is possible to utilize these field 
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data for improving maintenance schedules and to evaluate actual 
equipment and parts reliability under current maintenance sched- 
ules. In this paper, the authors show the objectives of this system, 
an outline of this system and its functions, and the basic technique 
for collecting and managing of maintenance history data for statisti- 
cal analysis. The results of feasibility tests using simulated data of 
maintenance history evidence that this system has the ability to pro- 
vide useful information for maintenance and design enhancement. 


49345 (CONF-8904156-13) Long-term trend analysis of 
emergency-power diesel-generator reliability in German nuclear 
power plants. Kotthoff, K.; Maqua, M. Nuclear Energy Agency, 75 - 
Paris (France). Committee on the Safety of Nuclear Installations; 
Commission of the European Communities, Brussels (Belgium). Apr 
1989. 11p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793161. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

This NPP diesel generator reliability investigation was performed 
in two steps, in 1980/81 and 1988/89. It was based on the operat- 
ing experience of a total of 110 diesel generators in 20 German 
NPPs. The overall probability of diesel failure during start-up and 
short-time operation amounted to about 5E-3/demand. Compared to 
the result of the first part of the investigation (8E-3/demand), there 
was some further improvement of diesel generator performance in 
recent years. The upper limit, calculated for the probability of com- 
mon mode failures (about 6E-4/demand), was approximately one 
order of magnitude smaller. The influence of various parameters on 
the failure probability is discussed. A statistically significant depen- 
dence could not be identified. 


49346 (CONF-8904156-17) Reliability of emergency diesel 
generators used in French NPPs: Failure rate evaluation and 
failure-trends and disfunctions review. Colas, A.F. Nuclear En- 
ergy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 12p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order Number 
DE89793165. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

In France, NPP emergency diesel-generator (EDG) reliability eval- 
uation is based on the examination of test and operation abnormality 
data collected in a national computerized data bank. All available 
data is gathered in order to establish annual values of failure rates 
and to follow their trend. Technical analysis aims at identifying fail- 
ure modes in order to find palliative or curative solutions. This paper 
reports the main findings and technical approach to this matter. 


49347 (CONF-8904156-18) Reliability analysis of diesel 
generators (NPP emergency power). Curcuruto, S.; Grimaldi, G. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 17p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793166. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The operating experience of diesel generators used in Italian nu- 
clear power plants was analyzed to evaluate their reliability level in 
comparison with design requirements and identify possible improve- 
ments for operating plants and those under construction. The 
collected data were classified and elaborated, with the purpose of 
evaluating, for each diesel, availability on demand and reliability in 
operation. A comparison between the calculated reliability parame- 
ters and the corresponding international ones was also performed. 
Recurring failure modes were specifically analyzed. In addition, an 
analysis of homogeneity for diesels of the same and all plants is re- 
ported as well. In such a way, some critical DG subsystems were 
identified. Moreover, hardware modifications and surveillance pro- 
gram improvements were discovered such as to ensure better 
performance of the on-site electric power system. 


49348 (DP-MS—89-20) Resistance welding large parts. 
Kanne, W.R. Du Pont de Nemours (E.|.) and Co., Aiken, SC (USA). 
Savannah River Lab. [1989]. 9p. Sponsored by U.S. DOE Defense 





Programs. DOE Contract ACO9-76SR00001. (CONF-891088—1: 
IMOG joining subgroup meeting, Amarillo, TX (USA), 25-27 Oct 
1989). Order Number DE89010462. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

An ongoing program at Savannah River to develop resistance 
welding techniques for fabrication of vessels will be described in 
this report. Resistance upset welding has advantages over the 
fusion welding techniques presently used to fabricate bodies of ves- 
sels. Advantages include the high reliability, quality, and yield 
experienced with our present resistance welding processes (<0.5% 
rejects for pinch and reclamation welds). The process is fast (about 
one second) and easily controlled (only three primary variables: 
current, force, and time). The metallurgical properties of these solid 
state welds are closer to those of the base metal since there is no 
resolidified zone and the heat affected zone is small. 4 figs. 


49349 (EPRI-NP-—6262-M) Methods for ultimate load analy- 
sis of concrete containments: Phase 3: Final report. Dameron, 
R.A.; Dunham, R.S.; Rashid, Y.R.; Sullaway, M.F. Electric Power 
Research Inst., Palo Alto, CA (USA); ANATECH Research Corp., 
San Diego, CA (USA). ¢ Aug 1989. 28p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

This report describes the most recent concrete containment anal- 
yses that have been conducted in support of the EPRI-sponsored 
development of a concrete containment response and leakage pre- 
diction methodology. In this third phase of a six-year concrete 
containment research program, the effort consisted of: (1) compila- 
tion of strain concentration factors from Phases 1 and 2 for use with 
a newly developed leakage prediction criteria, and (2) continuation 
of analytical support which has involved the most complex concrete 
analyses used in the research program to date. This report presents 
the results of several concrete analyses, namely the pre-test and 
post-test analyses of a reinforced concrete containment specimen 
with penetration tested at Construction Technology Laboratories, as 
well as other 3D continuum analyses related to the development of 
the concrete containment analysis methodology. The analytical 
methods consist of ABAQUS-EPGEN, a general purpose nonlinear 
finite element code, combined with recently developed reinforced 
concrete modeling capabilities. The other analysis that is described 
is a 3D study of potential prestressed containment penetration 
punch shear force. 11 refs., 33 figs. 


49350 (EPRI-NP-6508-M) in-process acoustic emission 
monitoring of dissimilar metal welding: Final report. Electric 
Power Research Inst., Palo Alto, CA (USA). Nuclear Power Div.; 
Chamberlain Mfg. Corp., Niles, IL (USA). GARD Div. ¢ Aug 1989. 
13p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

A system to provide real-time, in-process acoustic emission moni- 
toring to detect and locate flaws in bimetallic welds has been 
demonstrated. This system could provide reliable inspection of criti- 
cal welds in cases where conventional NDE would be costly or 
impossible to apply. Tests were completed on four sample welds to 
determine the sensitivity of the system. Artificial flaws were intro- 
duced into two test samples and the acoustic emission results were 
verified by radiography and visual inspection techniques. 


49351 (EPRI-NP-6523-D) On-line leak sealing: A guide for 
nuclear power plant maintenance personnel. Harrison, G.; Pen- 
nington, J.; Richardson, A.; Adcock, N.; Dufort, P. Electric Power 
Research Inst., Palo Alto, CA (USA); Team, Inc., Alvin, TX (USA); 
Furmanite, Virginia Beach, VA (USA). c Jul 1989. 122p. Sponsored 
by Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

This is a reference manual designed to assist plant maintenance 
personnel in evaluating on-line leak sealing of pipe and compo- 
nents. In nuclear power plants, particularly in the primary plant, the 
use of online leak sealing should be limited to those cases when 
conventional means of sealing are not practicable. Using this guide, 
individuals can determine whether on-line leak sealing could be a 
safe and economical way to provide temporary sealing of pressur- 
ized pipe and components for maintenance purposes. The manual 
also provides valuable guidance for use during on-line leak sealing 
applications. It does not, however, provide complete instruction for 
the installation or operation of the leak sealing equipment, and it 
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cannot cover all possible applications or solutions to potential prob- 
lem areas. Because of these particulars and the hazards involved in 
this technology, individuals assigned to apply on-line leak sealing 
must be trained and qualified to operate the equipment and perform 
the applications techniques. 47 figs. 


49352 (EPRI-NP/GS-6327) Proceedings: EPRI [Electric 
Power Research Institute] Power Plant valves symposium Il. 
Brooks, B.; McCloskey, T.H. Electric Power Research Inst., Palo 
Alto, CA (USA); Maintenance Equipment Applicantion Center, Char- 
lotte, NC (USA). c Jul 1989. 251p. Sponsored by Electric Power 
Research Institute. (CONF-8810417—: EPRI power plant valves 
symposium 2, Charlotte, NC (USA), 11-12 Oct 1988). Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
On October 11-12, 1988, an EPRI Power Plant Valves Symposium 
was conducted in Charlotte, North Carolina, to address significant 
current issues relating to valves in both nuclear and fossil fueled 
power plants. This was the second such meeting on this subject. 
The proceedings of the first meeting are published in EPRI Report 
CS/NP 5878-SR. Approximately 250 attendees, consisting of repre- 
sentatives from the utility industry, valve manufacturers and service 
organizations, and government, university and other organizations, 
participated in the symposium. A total of 14 technical papers was 
presented in the following three major categories: Check Valve 
Performance, Motor Operated Valve Performance, and Valve Im- 
provement Programs. Separate from the formal presentations of the 
symposium, discussion groups were organized for each of these 
categories to provide a format for further discussion, description of 
experience, and exchange of ideas. 46 refs., 76 figs., 17 tabs. 


49353 (ETDE-IT—89-23) Global trends in reactor design. 
Comitato Nazionale per |’Energia Nucleare, Casaccia (Italy). Dipt. 
Reattori Termici. Dec 1987. 299p. (in Italian). Order Number 
DE89793241. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

This paper offers a synthetical description of the main advanced 
reactor designs currently being developed in the world. The aim is 
to make comparisons and give an indication of new technological 
trends. The advanced designs are relevant to PWR, BWR, HTGR 
and LMFBR type reactors. Special attention is given to LWRs with 
intrinsic and passive safety features. The report outlines the reactor 
design characteristics and provides information on key components, 
materials and performance characteristics. Cooling and safety engi- 
neered systems are described and illustrated by means of flow 
sheets. 


49354 
tion for some _ truncated distributions. Kurbatov,  |.M. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst. 1988. 16p. (In Rus- 
sian). Order Number DE90605399. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

T-10668. 

The laws of partial deviation probability distribution for two trun- 
cated distributions set by equiprobable and truncated normal 
distributions in their various combinations are considered. The prob- 
lem is of practical interest in analysis of the laws of coolant heating 
deviation probability distribution in nuclear reactor core channels. 5 
refs.; 5 figs. 


(FE+1905) Densities of partial probability distribu- 


49355 (INIS-SU-117, pp. 3-8) Account for nonlinear con- 
crete loads when calculating reactor dry shield in the form of a 
thick-wall cylinder. Khechumov, R.A.; Pakhomov, V.L. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). In Project and construction. Order 
Number DE90705922. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

A method of calculation of thick-walled concrete cylinder affected 
by neutron flux taking into account nonlinear work of the material is 
suggested. In the framework of the theory of slight plasto-elastic 
deformations the calculations are made using a computer. Compari- 
son os the results obtained in case of calculations by linear and 
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nonlinear theories is presented. Limits of the linear theory applica- 
bility are mentioned. 


49356 (INIS-SU-117, pp. 9-18) Studying the thermal state of 
dry radiation shield by heat pipes. Savello, A.E.; Panchenko, 
V.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-Issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). In Project and construction. 
Order Number DE90705922. Available from NTIS (US Sales Only), 
PC A05/MF A014 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Results of theoretical investigation of the thermal state of NPP 
radiation shielding cooled by heat pipes are presented. The investi- 
gation consisted in selection of the heat pipe and thermal 
conductivity factor of structural composition which fills the biological 
shielding tank (BST), to ensure the required temperature regime of 
the facility casing and BST. Results of theoretical investigation heav 
shown principle possibility to use cylindrical fuse heat pipe with de- 
finetely oriented areas of evaporation and condensation to maintain 
the required temperature regime of the structure. The thermal con- 
ductivity factor of the structural composition in this case should be 
<or approx. 1 W/mxK. It is shown that heat pipe with the lengths of 
evaporation, adiabatic and condensation zones, which are 1; 0.5 
and 1 m respectively, fuse thickness of 7 mm and 90 deg inclination 
angle of the condensation zone is the most appropriate one. 


49357 (INIS-SU-117, pp. 19-27) Calculational study of 
radiation-thermal shield with forced cooling. Panchenko, V.P.; 
Fedoseev, A.E.; Savelio, A.E. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(In Russian). In Project and construction. Order Number 
DE90705922. Available from NTIS (US Sales Only), PC AQ5/MF 
A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Results of caiculational study of NPP radiation shield cooled by 
the Field pipes and coils of different orientation, carried out to select 
the best way of NPP radiation shield cooling with and without re- 
gard for stratification of structural composition from cooling devices 
are presented. The results have shown that to ensure the required 
temperature regime of the apparatus casing and biological shield 
tank (BST) the cooling by the Field horizontal pipes proved to be 
the most acceptable. Moreover, thermal conductivity factor of 
structural composition 1-5 W/mxK for BST filling does not affect sig- 
nificantly the temperature regime of NPP radiation shield. 


49358 (INIS-SU-117, pp. 52-60) Methods for prestressing 
the 1/5 scale model of reinforced concrete vessel. Mirenkov, 
A.F.; Levanov, G.N.; Zhuraviev, E.K. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(in Russian). In Project and construction. Order Number 
DE90705922. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Technological problems of prestressing of concrete model as 
applied to the natural vessel are considered. Calculational depen- 
dences are presented to determine efforts in reinforcing beams by 
dynamometer indices, pressure in hydrojack, clongation of reinfore- 
ing beams. Mechanical properties of the reinforcement after its 
passing the way of strain mechanisms are determined. The calcu- 
lated and average controlled efforts of cord strain over coil belts 
and reinforxing beams, as well as actual loading on the beams after 
the loading transfer to concrete, are presented. 


49359 (INIS-SU-117, pp. 61-65) Effect of longitudinal 
stretching force on temperature stresses in statically uncertain 
reinforced concrete elements. Samojlenko, V.N.; Saliev, S.V. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). In Project and construction. Order 
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Number DE90705922. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

Results of experimental studies are given and recommendations 
for the calculation of the moment of crack initiation and temperature 
efforts in statically indefinable concrete elements, subjected to heat- 
ing up to 200 deg C and strain by the axial longitudinal force, are 
made. 


49360 Pretest analysis of a 1:6-scale reinforced concrete 
containment model subject to pressurization. Pfeiffer, P.A. (Ar- 
gonne National Lab., IL (USA). Reactor Analysis and Safety Div.); 
Kulak, R.F.; Kennedy, J.M.; Marchertas, A.H.; Fiala, C.; Belytschko, 
T. Nuclear Engineering and Design (Netherlands), 115(1): 73-89 
(Jul 1989). DOE Contract W-31109-ENG-38. (CONF-870812-: 9. 
biennial international conference on structural mechanics in reactor 
technology (SMIRT-9), Lausanne (Switzerland), 17-21 Aug 1987). 

Pretest predictions were made by the Reactor Analysis and 
Safety Division of Argonne National Laboratory for the response of 
the 1:6-scale reinforced concrete model to be tested by Sandia Na- 
tional Laboratories. For this purpose a series of axisymmetric 
models were studied with the two-dimensional computer program 
TEMP-STRESS and a three-dimensional circumferential segment 
mode! with the program NEPTUNE. The two-dimensional models 
predicted failure at 175-190 psig (1.207-1.310 MPa). However, two 
different failure mechanisms were indicated: (1) hoop failure of the 
vessel at midheight following failure of a splice in this area, (2) fail- 
ure of a weld in the liner near the basemat due to excessive strains. 
The three-dimensional model predicted failure at an internal pres- 
sure of 180-185 psig (1.241-1.276 MPa) by failure of the splices of 
the hoop rebars just above cylinder midheight in a region away from 
the equipment hatch opening. (orig.). 


49361 Performance of low-upper-shelf material under 
pressurized-thermal-shock loading. Bryan, R.H. (Oak Ridge Na- 
tional Lab., TN (USA)); Bass, B.R.; Bolt, S.E.; Bryson, J.W.; Corwin, 
W.R.; Nanstad, R.K.; Merkle, J.G.; Robinson, G.C. Nuclear Engi- 
neering and Design (Netherlands), 115(2/3): 359-367 (Jul 1989). 
DOE Contract AC05-840R21400. (CONF-8710111-: 15. water re- 
actor safety information meeting (WRSM-15), Gaithersburg, MD 
(USA), 26-30 Oct 1987). 

The second pressurized-thermal-shock experiment (PTSE-2) of 
the Heavy-Section Steel Technology Program was conceived to in- 
vestigate fracture behavior of steel with low ductile-tearing 
resistance. The experiment was performed in the pressurized- 
thermal-shock test facility at the Oak Ridge National Laboratory. 
PTSE-2 was designed primarily to reveal the interaction of ductile 
and brittle modes of fracture and secondarily to investigate the ef- 
fects of warm prestressing. A test vessel was prepared by inserting 
a cracklike flaw of well-defined geometry on the outside surface of 
the vessel. The flaw was 1 m long by ~ 15 mm deep. The instru- 
mented vessel was placed in the test facility in which it was initially 
heated to a uniform temperature and was then concurrently cooled 
on the outside and pressurized on the inside. These actions pro- 
duced an evolution of temperature, toughness, and stress gradients 
relative to the prepared flaw that was appropriate to the planned ob- 
jectives. The experiment was conducted in two separate transients, 
each one starting with the vessel nearly isothermal. The first tran- 
sient induced a warm-prestressed state, during which K;, first 
exceeded K;,. This was followed by repressurization until a cleav- 
age fracture propagated and arrested. The final transient was 
designed to produce and investigate a cleavage crack propagation 
followed by unstable tearing. During this transient, the fracture 
events occurred as had been planned. (orig.). 
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49362 (CNIC—00265) Design of the pulse rod drive mecha- 
nism for pulsed reactor. You Keyi. China Nuclear Information 
Centre, Beijing, BU (China). Jul 1988. 8p. (In Chinese). (SINRE- 
0016). Order Number DE90605438. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

The pulse rod drive mechanism is a critical movable device for a 
pulsed reactor. It is an executor under pulse operations, and it may 
be used in a shim rod under steady-state operations. The 
pneumatic-electromechanical driving method is taken in the design- 
ing. The structure, operating, calculation of parameters and 
designing methods of the pulse rod drive mechanism are briefly 
described in this paper. The testing results of the prototypical mech- 
anism are also presented. 


49363 (CNIC—00266) Design and test of the borosilicate 
glass burnable poison rod for Qinshan nuclear power plant 
core. Huang Jinhua; Sun Hanhong. China Nuclear Information Cen- 
tre, Beijing, BU (China). Aug 1988. 8p. (In Chinese). (NERDI-0007). 
Order Number DE90605439. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

Material for the burnable poison of Qinshan Nuclear Power Plant 
core is GG-17 borosilicate glass. The chemical composition and 
physico-chemical properties of GG-17 is very close to Pyrex-7740 
glass used by Westinghouse. It is expected from the results of the 
experiments that the borosilicate glass burnable poison rod can be 
successfully used in Qinshan Nuclear Power Plant due to good 
physical, mechanical, corrosion-resistant and irradiaton properties 
for both GG-17 glass and cold-worked stainless steel cladding. 
Change of material for burnable poison from boron-bearing stain- 
less steel to borosilicate glass will bring about much more economic 
benefit to Qinshan Naclear Power Plant. 


49364 (CNIC—00271) Protection system of low temperature 
thermo-supply nuclear reactor. Jiang Binsen. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Sep 1988. 16p. (In Chinese). 
(SINRE-0017). Order Number DE90605440. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A Protection system of low temperature thermo-supply nuclear 
reactor is introduced. It is the first protection system, which is de- 
signed and manufactred on the basis of Chinese National Standard 
GB 4083-83 ’General Safety Principle of Nuclear Reactor Protection 
System’, to be considered under the circumstances of industry level 
in China. Advantages of the protection system are as follows:(1)The 
single faiiure criteria can fully be fulfilled by the protection system. 
(2) On-line testing system can be used for detecting all of failure 
components and quick identifying the failure points in the system. 
(3) It is convenience for maintenacnce of the system. To complete 
this project is very important and helpful in promoting the develop- 
ment of the protection system and safety operation of nuclear 
reactor in China. 


49365 (CONF-8705373-, pp. 263-273) Seismic reliability 
tests for large components and equipment of nuclear power 
plants. Ohno, T. (Seismic Dept., NUPEC, Tokyo (Japan)); Tanaka, 
N. ENEA, Bologna (italy). Dipt. Reattori Veloci; European Nuclear 
Society, Petit-Lancy (Switzerland). 1988. From On site experimental 
verification of the seismic behaviour of nuclear reactor structures 
and components; Bologna (Italy); 4-7 May 1987. In On-site experi- 
mental verification of the seismic behavior of nuclear reactor 
Structures and components. Order Number DE89793212. Available 
from NTIS (US Sales Only), PC A18/MF A01. 

Since Japan frequently has destructive earthquakes, structural re- 
liability for large components and equipment of nuclear power 
plants is rigorously required. They are designed using sophisticated 
seismic analyses and have not yet encountered a destructive earth- 
quake. When nuclear power plants are planned, it is very important 
that the general public be properly informed of the degree of struc- 
tural reliability which plants are designed to maintain during and 
after an earthquake. Seismic proving tests have been planned by 
the Ministry of International Trade and Industry (MITI) to comply 
with public requirements in Japan. A large-scale, high-performance 
vibration table was constructed at Tadotsu Engineering Laboratory 
of the Nuclear Power Engineering Test Center (NUPEC), in order to 
test structural reliability by vibrating the test model (of full scale or 
close to actual size) in the condition of a destructive earthquake. As 
for the test models, the following four items were selected from 
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large components and equipment important to safety: reactor con- 
tainment vessel; primary coolant loop or primary loop recirculation 
system; reactor pressure vessel; reactor core internals. This report 
gives a brief description of the vibration table, the test method and 
the results of test on a PWR reactor containment vessel and a 
BWR primary loop recirculation system. 


49366 (CONF-8705373—, pp. 311-323) New developments in 
seismic surveillance of nuclear power plants. Anesa, F.; Casirati, 
M.; Vavassori, M. ENEA, Bologna (Italy). Dipt. Reattori Veloci; Euro- 
pean Nuclear Society, Petit-Lancy (Switzerland). 1988. From On 
site experimental verification of the seismic behaviour of nuclear re- 
actor structures and components; Bologna (Italy); 4-7 May 1987. In 
On-site experimental verification of the seismic behavior of nuclear 
reactor structures and components. Order Number DE89793216. 
Available from NTIS (US Sales Only), PC A18/MF A01. 

The previous seismic warning system installed at the Caorso 
nuclear power plant had some drawbacks: loss of information re- 
garding the initial stage of the phenomenon, impossibility of real 
time data elaboration and alarm signals activated only when the 
given acceleration level exceeded that of free-field. The new system, 
based on digital technologies, overcomes these difficulties. This re- 
port outlines the design criteria of the new system's sensors, data 
acquisition and recording system, control software and alarm signal. 


49367 (CONF-8904156-5) Instrument validation system of 
general application. Filshtein, E.L. Nuclear Energy Agency, 75 - 
Paris (France). Committee on the Safety of Nuclear Installations; 
Commission of the European Communities, Brussels (Belgium). Apr 
1989. 9p. From CSNI-CEC specialist meeting on trends and pattern 
analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793153. Available from 
NTIS (US Sales Only), PC AO2/MF A01. 

This paper describes the Instrument Validation System (IVS), a 
software system which has the capability of evaluating the perfor- 
mance of a set of functionally related instrument channels to identify 
failed instruments and quantify instrument drift. Under funding from 
Combustion Engineering (C-E), the IVS has been developed to the 
extent that a proven computer program exists. The initial develop- 
ment work shows promise in a wide field of applications, not only 
power plants (nuclear), but also industrial manufacturing and pro- 
cess control. Applications in the aerospace and military sector are 
also likely. 


49368 (CONF-8904156-9) Trend evaluation of incident and 
failure data from Japanese nuclear power plants. Kondo, S.; 
Hada, M.; Mikami, Y. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Beigium). Apr 1989. 14p. 
From CSNI-CEC specialist meeting on trends and pattern analyses 
of operational data from nuclear power plants; Rome (italy); 3-7 Apr 
1989. Order Number DE89793157. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Major incidents and failures at nuclear power plants in Japan 
have to be reported to the regulatory agency i.e. Ministry of Interna- 
tional Trade and Industry (MITI). The Nuclear Power Safety 
Information Research Center (NUSIRC), under contract to MITI, has 
established a system for the collection, classification and analysis of 
these reports. In this paper, the authors give several results of trend 
analyses of reported incidents related to electric instrumentation 
and control (l&C) systems, especially, results pertaining to the trend 
of the contribution of troubles in |&C systems to operational states, 
and the analysis of the dominant contributors to the failure of 1&C 
systems. Also, the relationship of failure frequency of these systems 
to plant age and effect of periodic inspections are discussed in 
some detail. 


49369 (CONF-8904156-15) Preliminary study of problems 
concerning the operating experience activity in the light of the 
modern approach to quality management systems by means of 
actual operational data related to a nuclear power plant. Miran- 
dola, R.; Bucolo, F. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Belgium). Apr 1989. 11p. 
From CSNI-CEC specialist meeting on trends and pattern analyses 
of operational data from nuclear power plants; Rome (Italy); 3-7 Apr 
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1989. Order Number DE89793163. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

This paper analyzes the principles provided by the IAEA ’O’ Se- 
ries Safety Guide, related to operating experience (OE) activity, to 
evaluate the validity of such an activity as a management tool. As 
far as ‘nuclear electricity product’ is concerned, the OE activity 
should be of fundamental importance to management in order to 
achieve a product that incorporates features such as ‘economy and 
continuity of production’ and ‘safety’ or, in other words, the supply 
of a ‘quality’ product. Therefore, events arising during plant opera- 
tion that bear on ‘economy and continuity of production’ shall be 
given the same consideration as the events that bear on ’safety’. 
No event shall be passively accepted. 


49370 (CONF-8904156-16) Load factor trend in light water 
reactor units. Lehtinen, E.A. Nuclear Energy Agency, 75 - Paris 
(France). Committee on the Safety of Nuclear Installations; Com- 
mission of the European Communities, Brussels (Belgium). Apr 
1989. 12p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793164. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

The Technical Research Centre of Finland follows up and ana- 
lyzes nuclear power plant availability performances worldwide. The 
results of a trend study for the load factors of LWR units were up- 
dated to the end of 1987. The whole operating history, in the sense 
of annual and cumulative load factors achieved by all the Western 
commercial LWR units until the end of 1987. Was taken into consid- 
eration. Some trends in the load factors were identified by using a 
developed exponential regression model. The LWR units form quite 
an inhomogeneous population with respect to their age, technical 
characteristics, site country, as well as, cumulative load factors 
achieved. The cumulative load factors achieved by all the LWR 
units, until the end of 1987, are presented individually in the scatter- 
grams. 


49371 (CONF-8904156-34) Operating experience and TPA: 
The Italian perspective. Grimaldi, G. Nuclear Energy Agency, 75 - 
Paris (France). Committee on the Safety of Nuclear Installations; 
Commission of the European Communities, Brussels (Belgium). Apr 
1989. 15p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793184. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

The collection and analysis of operating experience from Italian 
nuclear power plants (Latina GCR, Trino PWR, Caorso BWR) and 
the utilization of data relative to plants in operation and in construc- 
tion outside Italy are presented. Some results are also reported 
aimed at evidencing the role of international cooperation in the safe 
operation of nuclear plants. The approach to trend and pattern anal- 
ysis (TPA) is described in addition to the use of computerized 
techniques of analysis performed on a personal computer. Finally, 
on-going activities are introduced, specifically, the application of the 
operating experience of plants in operation to small sized reactors 
and to ones with more intrinsic safety characteristics. The reporting 
system is examined for future applications and different imple- 
mented versions of selected safety systems are compared. 


49372 (DOE/NE/37959-32) Signal validation in nuclear 
power plants using redundant measurements. Glockler, O.; 
Upadhyaya, B.R.; Morgenstern, V.M. Tennessee Univ., Knoxville, 
TN (USA). Dept. of Nuclear Engineering. [1989]. 10p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC02-86NE37959. 
(CONF-8906196—1: IAEA IWG-NPPCI specialists’ meeting on early 
failure detection and diagnosis in nuclear power plants’ systems 
and operational experience, Dresden (German Democratic Repub- 
lic), 20-22 Jun 1989). Order Number DE89015746. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the basic principles of a multivariable signal 
validation software system utilizing redundant sensor readings of 
process variables in nuclear power plants (NPPs). The technique 
has been tested in numerical experiments, and was applied to 
actual data from a pressurized water reactor (PWR). The simultane- 
ous checking within one redundant measurement set, and the 
cross-checking among redundant measurement sets of dissimilar 
process variables, results in an algorithm capable of detecting and 
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isolating bias-type errors. A case in point occurs when a majority of 
the direct redundant measurements of more than one process vari- 
able has failed simultaneously by a common-mode or correlated 
failures can be detected by the developed approach. 5 refs. 


49373 (EPRI-NP-6497-M) Advanced PWR steam generator 
digital feedwater control system: Final report. Paris, R.E.; Belz, 
J.C.; Catullo, W.J.; Negus, A.K. Electric Power Research Inst., Palo 
Alto, CA (USA); Westinghouse Electric Corp., Pittsburgh, PA (USA). 
c Sep 1989. 245p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This program has demonstrated the development and delivery of 
a prototype advanced digital feedwater control system. The program 
showed how several distinct functional aspects of the system can 
be developed and integrated into a fully operational system using 
digital process control equipment. The system, which was tested in 
the TVA Sequoyah plant training simulator, contained advanced 
control algorithms, parity space signal validation algorithms, an ad- 
vanced CRT-based man-machine interface, and fault tolerant 
hardware architecture. The hardware proved to be easy to work 
with and reliable. No significant equipment problems were encoun- 
tered during the development, factory testing, or simulator testing of 
the system. This type of control system design upgrade can im- 
prove plant performance and reliability through the use of advanced 
control algorithms, fault tolerant hardware architecture, advanced 
man-machine interfaces, and parity space signal validation algo- 
rithms. It can also be used to address the problems of aging and 
obsolete analog process control equipment in nuclear power plants. 
8 refs., 62 figs., 9 tabs. 


49374 (EPRI-NP-6506) Steam generator model validation 
and advanced feedwater control system design for the Maan- 
shan PWR [pressurized water reactor]: Final report. Gaydos, 
K.A. Electric Power Research Inst., Palo Alto, CA (USA); Westing- 
house Electric Corp., Pittsburgh, PA (USA). Nuclear and Advanced 
Technology Div. c Sep 1989. 186p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This is the Final Report of Project RP2126-7, a cooperative effort 
between Taiwan Power Company, EPRI, and Westinghouse which 
resulted in two major outcomes: the actual validation of the key low 
power transient response characteristics of a practical dynamic 
computer model of the vertical natural circulation U-tube steam gen- 
erators at the Maanshan pressurized water reactor in Taiwan, and 
the adaptation of the Westinghouse Advanced Digital Feedwater 
Control System (ADFCS) control algorithms functional design for 
application at Maanshan. The nonlinear multinode steam generator 
model is first outlined. A specially designed test program conducted 
at Maanshan is described. These tests isolate the key dynamic re- 
sponses of the steam generator to open loop perturbations in 
boundary conditions at low power. The validation of the model with 
test data is then described. Results of comparisons between the 
measured and the measured versus predicted comparisons of the 
well-known steam generator level shrink/swell phenomenon show 
good agreement. The technical features and benefits of the Maan- 
shan ADFCS control algorithms functional design are summarized. 
This improved functional strategy has proven to provide effective 
feedwater control over the full range of plant operation at operating 
nuclear station in Europe. 10 refs., 35 figs. 


49375 (ORNL/FTR-2850) [Advanced instrumentation for re- 
flooding studies in pressurized water reactors, Mannheim, 
Passau, Erlangen, and Karlstein, W. Germany, March 7—April 8, 
1988]: Foreign trip report. Smith, J.E.; McCollough, N.D.; Griffies, 
C.D. Oak Ridge National Lab., TN (USA). 28 Apr 1988. 8p. Spon- 
sored by Nuclear Regulatory Commission. DOE Contract 
AC05-840R21400. Order Number DE89017425. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Over an operational period of one year, five out of 130 ORNL- 
supplied instruments at the UPTF facility developed malfunctions. 
During a scheduled outage period to correct these and other 
problems at the facility, the travelers participated in the removal, re- 
placement and reinstallation activities including calibration of the 
ORNL instruments. 
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Refer also to citation(s) 49002, 49003, 49004, 49029, 49471, 
50604, 50675, 50744, 50785, 50908, 50918 


49376 (CNIC—00182) Survey of the background of agricul- 
tural radioecological system around Qinshan nuclear power 
station and transfer experiment of © Co and '%1 in crop plants. 
Xu Shiming; Zhao Wenhu; Hou Lanxin. China Nuclear Information 
Centre, Beijing, BJ (China). Mar 1988. 18p. (In Chinese). (AC- 
IAAE-0017). Order Number DE90604973. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The background values of the agricultural radioecological system 
around Qinshan and Daya-bay Nuclear Power Stations and their 
changes were surveyed before the stations were built. So that, the 
original data are provided for the changes of radiation quantity of 
surrounding medium at the normal operation and the emergent 
event after the station are operated. In addition, it can provide expe- 
rience for improving the surrounding monitor scheme. Total a and 6 
radiation doses level of 29U, 226Ra, °32Th, 4°K and 197Cs in the 
soils and accumulation dose of radiation within a radius of 50 km 
around Qinshan Station were monitored. The absorption, transfer 
and accumulation of '>| and ©°Co in the crops were also studied. 
The survey and experiment provied theoretical basis for evaluation 
of the biological effects of radioisotopes and for forecast of pollution 
and damage of radioisotopes to the crops. 


49377 (DOE/DP-—0053) Site evaluation report: New produc- 
tion reactor. USDOE, Washington, DC (USA). Jul 1988. 144p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE89016887. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

The NPR Site Evaluation Team (SET) was appointed in January 
1988, by the Acting Assistant Secretary for Defense Programs. Its 
charter directed it to propose site evaluation criteria for an NPR and 
review three sites — Hanford, Idaho National Engineering Labora- 
tory, and the Savannah River Plant — against those criteria. Site 
evaluation criteria proposed by the SET and presented to the En- 
ergy Systems Acquisition Advisory Board (ESAAB) are organized 
into eight major criteria: experience base, site support facilities, en- 
vironment, safety and health, transportation, cost and schedule, 
safeguards and security, utilities, and socio-economic factors. This 
document discusses these evaluations. 


49378 (DOE/DP-0054) Hanford site presentation materials 
Attachment A to the site evaluation report: New production re- 
actor. USDOE, Washington, DC (USA). Jul 1988. 443p. Sponsored 
by U.S. DOE Defense Programs. Order Number DE89016888. 
Available from NTIS, PC A19/MF A01 - OSTI. 

This document contains the material used in briefing the New 
Production Reactor Site Evaluation Team during their visit to the 
Hanford Site. This document is Subsection A of Section 7, “Attach- 
ments — Site Presentation Materials,” of the Site Evaluation Report, 
New Production Reactor, DOE/DP-0053, July 1988. 


49379 (DOE/DP-0055) Idaho site presentation materials 
Attachment B to the site evaluation report: New production re- 
actor. USDOE, Washington, DC (USA). Jul 1988. 361p. Sponsored 
by U.S. DOE Defense Programs. Order Number DE89016889. 
Available from NTIS, PC A16/MF A01 - OSTI; GPO Dep. 

This document contains the material used in briefing the New 
Production Reactor Site Evaluation Team during their visit to the 
Idaho National Engineering Laboratory. This document is Subsec- 
tion B of Section 7, “Attachments — Site Presentation Materials,” of 
the Site Evaluation Report, New Production Reactor, DOE/DP-0053, 
July 1988. 


49380 (DOE/DP-0056) Savannah River Site presentation 
materials Attachment C to the site evaluation report: New pro- 
duction reactor. USDOE, Washington, DC (USA). Jul 1988. 274p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE89016890. Available from NTIS, PC A12/MF A01 - OSTI; GPO 
Dep. 

This document contains the material used in briefing the New 
Production Reactor Site Evaluation Team during their visit to the Sa- 
vannah River Plant Site. This document is Subsection C of Section 
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7, “Attachments — Site Presentation Materials,” of the Site Evalua- 
tion Report, New Production Reactor, DOE/DP-0053, July 1988. 


49381 (EPRI-NP-6433) Sourcebook for chemical decontam- 
ination of nuclear power plants. Wood, C.J.; Spalaris, C.N. 
Electric Power Research inst., Palo Alto, CA (USA). Nuclear Power 
Div. c Aug 1989. 118p. Sponsored by Electric Power Research In- 
stitute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

This sourcebook provides information on the chemical decontami- 
nation of nuclear power plants. An overview of the current status of 
the technology is given, including a brief description of 
commercially-available processes. BWR recirculation piping and 
PWR steam generator decontaminations are described, with a com- 
parison of the two types of operation. Corrosion data, methods of 
reducing recontamination rates, and wastes issues are discussed. 
Cost benefit methodologies, planning for decontamination and utility 
lessons-learned are outlined. Future developments, including full- 
system decontaminations, are reviewed. 63 refs., 24 figs., 5 tabs. 


49382 (EPRI-NP-6458) Enriched boric acid for PWR appli- 
cation: Cost evaluation study for a twin-unit PWR: Final report. 
Battaglia, J.A.; Waters, R.M.; von Hollen, J.M.; Lamatia, L.A.; 
Bergmann, C.A.; Ditommaso, S.M. Electric Power Research Inst., 
Palo Alto, CA (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Nuclear and Advanced Technology Div. c Sep 1989. 103p. 
Sponsored by Electric Power Research Institute. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

In the nuclear industry boric acid dissolved in the reactor coolant 
is used as a soluble reactivity control agent. Reactivity control in nu- 
clear plants is also provided by neutron absorbing control rods. This 
neutron absorbing duty is distributed between the control rods and 
soluble boric acid in such a way as to provide the most economical 
split. Typically, the control rods take care of rapid reactivity changes 
and the boric acid handles the slower long term control of reactivity 
by varying the boric acid concentrations within the reactor coolant. 
In PWR reactor plants the dissolved boric acid is referred to as a 
soluble poison or chemical shim due to the high capacity for ther- 
mal neutron capture exhibited by the boron-10 isotope contained in 
the boric acid molecule. This slow reactivity change or chemical 
shim control would otherwise have to be performed using control 
rods, a much more expensive proposition. Reactivity changes are 
controlled by the B-10 isotope by virtue of its very high cross sec- 
tion (3837 barns) for thermal neutron absorption. However, natural 
boron contains only 20 atom percent of the B-10 isotope and es- 
sentially all the remaining 80 percent as the B-11 isotope. The B-11 
isotope of cross section .005 barns is essentially of no use as a 
neutron absorber. Since B-11 makes up the bulk of the total boron 
present and contributes little to the nuclear operation it would seem 
logical to eliminate this isotope of boron from the boric acid 
molecule. In so doing boric acid concentration in operating PWR 
plants need only be a fraction of that existing to accomplish identi- 
cal nuclear operations. However, to achieve the elimination of B-11 
from NBA (Natural Boric Acid) an isotope separation must be per- 
formed. 4 refs., 25 figs., 17 tabs. 


49383 (EPRI-NP-6554) Methodology estimating number of 
failed fuel rods and defect size: Final report. Beyer, C.E. Electric 
Power Research Inst., Palo Alto, CA (USA); Pacific Northwest Lab., 
Richland, WA (USA). c Sep 1989. 106p. Sponsored by Electric 
Power Research Institute. DOE Contract ACO6-76RL01830. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Empirical fuel failure models were developed for predicting the 
number of fuel failures from measured PWR iodine coolant activi- 
ties, BWR offgas activities, and BWR iodine activities. Inputs for the 
empirical rod-failure models are the fuel and rod release rates from 
an analytical model that theoretically describes the nuclide activity 
release from failed rods. The fuel and rod release rates and the co- 
efficients for the empirical rod-failure models were determined from 
coolant and offgas activity data collected, as a part of this program, 
from several reactors with known numbers of failures in their cores. 
The differing release rates for the iodines and noble gases esti- 
mated from the fits of the analytical model to activity data are 
consistent with the physical/chemical differences of these two 
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elemental species. The empirical PWR iodine and BWR offgas rod- 
failure models provide an acceptable prediction of the number of 
failed rods when the failed rods have powers close to the core aver- 
age and when defect sizes are small-to-moderate in size. The 
empirical rod-failure models overpredict the number of failures when 
failed rod powers are high and/or defect sizes are large. This report 
has addressed the analytical model development, data analysis, re- 
sults of fitting the analytical models to the activity data, and the 
subsequent development of the empirical fuel failure models. 14 
refs., 12 figs., 5 tabs. 


49384 (HW-76153) Effect of a reactor fuel element failure 
on the Columbia River radionuclide concentrations at Pasco, 
Washington. Perkins, R.W. General Electric Co., Richland, WA 
(USA). Hanford Atomic Products Operation. 27 Dec 1962. 10p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90000091. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The failure of a fuel element cladding in one of the water-cooled 
plutonium production reactors permits the erosion of irradiated ura- 
nium metal by the cooling water which is normally disposed to the 
Columbia River. Monitoring systems at both the reactors and at 
their effluent basin outlets to the river continuously monitor these 
streams, and if major fission-products release occurs the coolant 
can be held in retention basins. In addition to these monitoring sys- 
tems, a river monitor is located at the 300 area which continuously 
monitors the gross gamma activity of the Columbia River; however, 
its sensitivity to rupture debris is limited because of the relatively 
high “background” from the short-lived (n, -y) produced radionuclides 
in the river. In making hazard assessments and in providing ade- 
quate monitoring techniques and equipment at down-river locations, 
it is essential to know what changes occur in fission and (n, -y) pro- 
duced radionuclides following release of rupture products to the 
river. 


49385 (NUREG-0974-SupplI.) Final environmental statement 
related to the operation of Limerick Generating Station, Units 1 
and 2, Docket Nos. 50-352 and 50-353, Philadelphia Electric 
Company. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Aug 1989. 28p. Spon- 
sored by Nuclear Regulatory Commission. Available from NTIS, PC 
A04/MF A01 - GPO; OSTI; INIS. 

In April 1984 the staff of the Nuclear Regulatory Commission is- 
sued its Final Environmental Statement (NUREG-0974) related to 
the operation of Limerick Generating Station, Units 1 and 2, (Docket 
Nos. 50-352 and 50-353), located on the Schuylkill River, near 
Pottstown, in Limerick Township, Montgomery and Chester Coun- 
ties, Pennsylvania. The NRC has prepared this supplement to 
NUREG-0974 to present its evaluation of the alternative of facility 
operation with the installation of further severe accident mitigation 
design features. The NRC staff has discovered no substantial 
changes in the proposed action as previously evaluated in the Final 
Environmental Statement that are relevant to environmental con- 
cerns nor significant new circumstances or information relevant to 
environmental concerns and bearing on the licensing of Limerick 
Generating Station, Units 1 and 2. 15 refs., 10 tabs. 


49386 (NUREG/CP-0098-Vol.1, pp. 278-287) Improvements 
of decommissioning gaseous waste handling by cleaning de- 
vices. Le Garreres, |. (Institut de Protection et de Surete Nucleaire, 
Gif-Sur-Yvette (France)); Pilot, G.; Pourprix, M.; Vendel, J. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. DOE/NRC 
nuclear air cleaning conference, Boston, MA (USA), 22-25 Aug 
1988). In Proceedings of the 20th DOE/NRC nuclear air cleaning 
conference. Sessions 1-5. Order Number DE89014647. Available 
from NTIS, PC A99/MF A01 - |. 

The processes of thermal cutting, because they are efficient, are 
often recommended and used during nuclear installation dismantling 
operations. But these processes have the particularity of emitting 
large amounts of ultrafine aerosols which, if no precautions are 
taken, quickly clog HEPA filters in the ventilation networks. This pa- 
per pinpoints the problem in its context and presents some of the 
technical devices that can be considered to limit the impact of these 
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wastes. A few examples are given about the use of decloggable pre- 
filters and their performance for particular applications is outlined. 


49387 (NUREG/CP-0098-Vol.1, pp. 430-456) Tracer gas test- 
ing within the Palo Verde Nuclear Generating Station unit 3 
auxiliary building. Lagus, P.L.; Kluge, V.; Woods, P.; Pearson, J. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. 
DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 22- 
25 Aug 1988). In Proceedings of the 20th DOE/NAC nuclear air 
cleaning conference. Sessions 1-5. Order Number DE89014647. 
Available from NTIS, PC A99/MF A071 - I. 

High concentrations of radioactive noble gases (primarily Xe', 
Xe'>, and Kr®5) have been observed on several occasions in the 
Auxiliary Buildings of both Units 1 and 2 at Palo Verde Nuclear 
Generating Station. This airborne activity has been detected on var- 
ious levels of the Auxiliary Buildings, and often has not been 
identifiable as to source area or initiating activity. Multiple tracer gas 
testing, using low concentrations of selected halocarbon gases, was 
proposed as a method of determining the existence and magnitude 
of non-ducted airflow. These gases can be detected at very low 
concentrations and have been used previously in industrial facilities 
to unambiguously trace diverse air flows. Three distinct suites of 
tests were performed. Multiple tracer gas testing during the first two 
test suites demonstrated migration both along floors and in some 
cases between floors indicating that ventilation within the source 
rooms was insufficient to contain potential noble gas release. In ad- 
dition, floor-to-floor migration was shown to occur through the 
building drain system, as well as through unsealed penetrations and 
pipe chases. The third suite provided an explicit demonstration of 
the isolation ability of the ventilation system while operating in the 
SIAS mode. The testing demonstrated the utility and applicability of 
multiple tracer gas techniques for diagnosing actual operating be- 
havior of nuclear air and gas treatment systems, as well as for 
disclosing the existence of non-design leakage through unsealed 
penetrations, ducts and pipe chases. To our knowledge these tech- 
niques have never been used in the nuclear industry to verify that 
air cleaning and ventilation systems pertorm as designed. 


49388 (NUREG/CP-—0098-Vol.1, pp. 491-497) Repairs to deep 
bed type Ill adsorber to correct damage caused by water con- 
tamination. Olson, P.E. (Fiakt, Inc., Glen Rose, TX (USA)). Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (USA). Harvard 
Air Cleaning Lab. May 1989. (CONF-880815—Vol.1: 20. DOE/NRC 
nuclear air cleaning conference, Boston, MA (USA), 22-25 Aug 
1988). In Proceedings of the 20th DOE/NRC nuclear air cleaning 
conference. Sessions 1-5. Order Number DE89014647. Available 
from NTIS, PC A99/MF A014 - I. 

During inspections of the stations atmospheric clean-up adsorber 
beds, water was found accumulated on the housing floor of two 
units. Subsequent investigation found the deluge header full of wa- 
ter and the drains clogged with debris. In order to return the units to 
an operable condition, several cells had to be cut from the housings 
and replaced. Modifications to the deluge valves and water supply 
system have been made to limit recurrence. 


49389 (NUREG/CP-0098-Vol.1, pp. 524-536) Current prob- 
lems in the assessment of the effectiveness of radioiodine 
release control. Kabat, M.J. (P.C.S. Compu-Lab, Toronto, Ontario 
(Canada)). Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. (CONF- 
880815—Vol.1: 20. DOE/NRC nuclear air cleaning conference, 
Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 20th 
DOE/NRC nuclear air cleaning conference. Sessions 1-5. Order 
Number DE89014647. Available from NTIS, PC A99/MF A01 - I. 

In the opening session of the 19th DOE/NRC Nuclear Air Clean- 
ing Conference R.M. Bernero demonstrated the environmental 
significance of iodine releases from normal operations and sup- 
ported it with results of numerous field investigations. The behavior 
of airborne radioiodine in BWR and PWR operations, as presented 
in this paper, was similar in many aspects to its behavior observed 
in operational areas and gaseous effluent of PHW reactors. While 
the identity of airborne non-lz, non-CH3! species has not yet been 





conclusively identified, there cannot be any doubt on their presence 
in areas and effluent of nuclear facilities. Since only iodomethane 
and elemental iodine tests are currently available for the perfor- 
mance testing of radioiodine absorbers, the test results may not 
properly represent the adequacy of radioiodine effluent control un- 
der certain operational or release conditions. Data from field 
measurements of radioiodine at PHWRs are compared with data 
from similar measurements taken at US power plants, in order to 
relate the behavior pattern of airborne radioiodine and to assess the 
need for its effluent control under both typical operations and acci- 
dental conditions in nuclear power plants. 


49390 (NUREG/CP-0098-Vol.2, pp. 668-694) Flow resistance 
of HEPA filters in supersaturated airstreams. Ricketts, C.|. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.)); Ruedinger, 
V.; Wilhelm, J.G. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. (CONF- 
880815—Vol.2: 20. DOE/NRC nuclear air cleaning conference, 
Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 20th 
DOE/NRC nuclear air cleaning conference. Sessions 6-15. Order 
Number DE89014648. Available from NTIS, PC A99/MF A01 - I. 

A loss of coolant accident or fire suppression with water sprays 
would release free moisture into the air within the containment 
building of a nuclear reactor. The resulting high air humidity could 
be expected to unfavorably affect the behavior of the HEPA filters in 
the facility air cleaning systems. Still to be found in the literature are 
instances of moisture related deterioration in filter performance dur- 
ing less serious incidents, and even during normal operations. One 
phenomenon which contributes to filter failure, and which also 
causes air-cleaning system malfunction characterized by drastically 
reduced flow rates, is the increase in filter differential pressure re- 
sulting from supersaturated airflow. In order to better evaluate the 
performance and the reliability of filters exposed to fog, a study of 
the factors which influence filter pressure drop was carried out in 
tests of clean and dust loaded full scale HEPA-filter units. Investi- 
gated were the effects of several airstream parameters and such 
filter characteristics as manufacturer, design, pack geometry, extent 
and type of dust loading, as well as pleat orientation to the airflow. 
A discontinuous gravimetric method employing full-size filter units as 
sampling filters was successfully implemented to determine the av- 
erage liquid moisture content of the airstream with an uncertainty of 
<10%. The dust loading in filters removed from service and the liq- 
uid moisture content of the air proved to most adversely affect the 
rate and extent of the pressure drop increase. Reductions in the 
susceptibility of clean filters to pressure drop increases can be ob- 
tained by changes in filter geometry, design or orientation to the 
airflow that enhance the drainage of water from the filter medium. 
However, the predominance of the adverse influence of dust load- 
ing appears to be able to counteract the effectiveness of the 
improvements studied. 


49391 (NUREG/CP-—0098-Vol.2, pp. 726-748) Development of 
all metal filters for use in the nuclear industry. Randhahn, H. 
(Pall Deutschland GmbH, Drieich (Germany, F.R.)); Gotlinsky, B. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.2: 20. 
DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 22- 
25 Aug 1988). In Proceedings of the 20th DOE/NRC nuclear air 
cleaning conference. Sessions 6-15. Order Number DE89014648. 
Available from NTIS, PC A99/MF A01 - I. 

This paper summarizes the experiments performed by Pall Corpo- 
ration Laboratories in Germany for qualification of a filtration system 
for venting of P.W.R. The basis for the parameters examined were 
different model calculations for a possible venting in P.W.R. The 
calculations gave process specifications for a filter venting system. 
Aside from principal demands on mechanical and thermal strength 
of the system, efficiency examinations under differing process con- 
ditions were necessary. Here the simulation of these possible 
process conditions by the test parameters used were essential. 
From the model calculations for examination of filter performance 
the following fluid conditions were chosen - dry to wet gas at tem- 
peratures up to 160°C and absolute pressures of 5.5 bar. Aerosols 
that are not affected in size, shape or other physical properties by 
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those fluid parameters had to be used and under these conditions 
aerosol generation and measuring systems had to be evaluated. 
The important size range for this was below 1 micrometer, since 
these have been shown to be the hardest to remove. 


49392 (NUREG/CP-0098-Vol.2, pp. 814-823) Airborne parti- 
cles in the ventilation system of a BWR. Stroem, L. (Studsvik 
AB, Nykoeping (Sweden)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 1989. 
(CONF-880815—Vol.2: 20. DOE/NRC nuclear air cleaning confer- 
ence, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of the 
20th DOE/NRC nuclear air cleaning conference. Sessions 6-15. Or- 
der Number DE89014648. Available from NTIS, PC A99/MF A01 - |. 

This investigation was undertaken in order to obtain a better de- 
scription of the aerosol to be monitored by the stack sampler of a 
nuclear power plant. Between June - August 1986 radioactivity, size 
and adhesion to solid surfaces of airborne particles were measured 
at four different places in the ventilation plant of the nuclear power 
Station Barsebaeck 1. About 95% of the particulate radioactivity 
came from the reactor building, the rest from the turbine building 
and the waste handling building. Particle median diameter with re- 
spect to radioactivity was about 10 yum, with large variations. 
Nuclides with long half-lives were mainly associated with larger par- 
ticles. Particle size might be a function of coarse particle loss 
through sedimentation within the plant. There are also indications of 
an aerosol formed through resuspension of deposits on the ventila- 
tion channel walls. Particle adhesion to a dry, smooth steel surface 
was low, only 1 - 10% of impacting particles remained on the sur- 
face. The risk of overloading the sampling filter with particles under 
accident conditions should be considered. 


49393 (NUREG/CP—0098-Vol.2, pp. 1240-1241) Backfitting 
ANSI N510 for non-ANSI N509 designed systems a utility re- 
sponsibility. Banton, S.G. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 
1989. (CONF-880815—Vol.2: 20. DOE/NRC nuclear air cleaning 
conference, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of 
the 20th DOE/NRAC nuclear air cleaning conference. Sessions 6-15. 
Order Number DE89014648. Available from NTIS, PC A99/MF A01 
-1. 

Most of the Nuclear Power Plants in the United States were de- 
signed prior to the first issue of ANSI N509-1976, Nuclear Power 
Plant Air Cleaning Systems and ANS/ N510-1975, Testing of 
Nuclear Air Cleaning Systems. As a result, many of the installed nu- 
clear air treatment systems were not designed to meet all of the 
design criteria required in ANSI N509. Since the issue of Regulatory 
Guides 1.52-1978 and 1.140-1979, the utility industry has been 
faced with a backfit dilemma. Many of the utilities in the United 
States committed to specific sections of Regulatory Guide 1.52 in 
their Technical Specifications which deal with the in-place testing 
requirements of the HEPA filters and carbon adsorbers. In the pro- 
cess of performing these inplace tests for the first time it was 
discovered that the uniform air-aerosol distribution prerequisite to 
the leak test could not be achieved due to system design. As an 
option to installing expensive manifolds or installing flow mixing de- 
vices, it was easier to simply use the multi-point sample technique 
to obtain upstream average concentrations for determining the over- 
all bank leakage. With the issue of the newest revision of ANSI 
N510, the multi-point sample option has been deleted. Many utilities 
will eventually want to update to this revision and therefore need to 
readdress the issue of uniform air-aeroso! distributor. 
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Refer also to citation(s) 49421, 49430, 49432, 49470, 49503, 
49511, 49641 


49394 (CONF-8904156-12) Fuzzy diagnosis. Watanabe, K. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 10p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
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Number DE89793160. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Four phases of analyses were carried out on fuzzy diagnosis. 
First, fault tree analysis was undertaken to investigate what kind of 
causes produce the fall of water level in a steam drum of an ATR 
(Advanced Thermal Reactor). Next, a simulation for 100 seconds 
was executed to determine how plant parameters respond to an oc- 
currence of a transient induced by the cause. Thirdly, the simulation 
data were analyzed utilizing an autoregressive model. Lastly, the in- 
verse problem of the fuzzy relational equation was solved. Relation 
matrices were adjusted from 0.00 to 1.00, after nine membership 
functions following the Gaussian distribution for the symptom vector 
were estimated from correlation values of the coherency functions. 
A reduction in the water level can be generated by five types of 
causes: decrease in reactivity, the flow rate and temperature of the 
feed water, and increase in the steam flow rate and steam pres- 
sure. It was found that coherency functions were not governed by 
decreasing speed of reactivity in the range of 0.41x10™™S2 ¢/s to 
1.62x10™"S2 $/s, or by decreasing the depth of the feed water 
temperature in the range of 3 to 10 degrees centigrade, or by a 
change of 10% or less in the three other causes. Change in co- 
herency functions only depended on the type of cause. The direct 
cause could be discriminated to within 0.92-1.00 relational degrees 
from the other four causes. A maximum of 0.42 relational degrees 
was found among the other four causes. 


49395 (CONF-8910192-1) External event Probabilistic Risk 
Assessment for the High Flux Isotope Reactor (HFIR). Fianagan, 
G.F.; Johnson, D.H.; Buttemer, D.; Perla, H.F.; Chien, S.H. Oak 
Ridge National Lab., TN (USA). [1989]. 24p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
Natural phenomena hazards mitigation conference; Knoxville, TN 
(USA); 3-5 Oct 1989. Order Number DE89016163. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The High Flux Isotope Reactor (HFIR) is a high performance iso- 
tope production and research reactor which has been in operation 
at Oak Ridge National Laboratory (ORNL) since 1965. In late 1986 
the reactor was shut down as a result of discovery of unexpected 
neutron embrittlement of the reactor vessel. In January of 1988 a 
level 1 Probabilistic Risk Assessment (PRA) (excluding external 
events) was published as part of the response to the many reviews 
that followed the shutdown and for use by ORNL to prioritize action 
items intended to upgrade the safety of the reactor. A conservative 
estimate of the core damage frequency initiated by internal events 
for HFIR was 3.11 x 10-*. in June 1989 a draft external events ini- 
tiated PRA was published. The dominant contributions from external 
events came from seismic, wind, and fires. The overall external 
event contribution to core damage frequency is about 50% of the in- 
ternal event initiated contribution and is dominated by seismic 
events. 


49396 (DOE/OR/21400-T400) Facilities of ORNL [Oak Ridge 
National Laboratory] for neutron activation analysis and 
gamma ray spectroscopy. Dyer, F.F.; Emery, J.F.; Robinson, L.; 
Teasley, N.A. Oak Ridge National Lab., TN (USA). 1989. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90001011. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A second pneumatic tube that was recently installed in the High 
Flux Isotope Reactor for neutron activation analysis is described. Al- 
though not yet tested, the system is expected to have a thermal 
neutron flux of about 1.5 x 10'* cm-* s-—'. A delayed neutron 
counter is an integral part of the pneumatic tube, and all of the 
hardware is present to enable automated use of the counter. The 
system is operated with a Gould programmable controlier that is 
programmed with an IBM personal computer. Automation of any 
mode of operation, including the delayed neutron counter, will only 
require a nominal amount of software development. Except for the 
lack of a hot cell, the irradiation facility has all of the advantageous 
features of an older pneumatic tube that has been in operation for 
17 years. The design of the system and some applications and 
methods of operation are described. 7 refs., 2 figs. 


49397 (ENEA-DOC-DISP-88-2) Planned intrinsic and pas- 
sive safety reactors: Progress report. ENEA, Rome (taly). 
Direzione Sicurezza Nucleare e Protezione Sanitaria. Jan 1988. 
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109p. (In Italian). Order Number DE89793144. Available from NTIS 
(US Sales Only), PC A06/MF A01. 

An update is made on the progress of the development of experi- 
mental nuclear reactors incorporating intrinsic and/or passive safety 
features and an assessment is made of the safety level that these 
reactors can reach. The aim of this report is to provide information 
useful in the selecting, by ENEL (Italian National Electricity Board), 
of future reactor types to be considered in its nuclear power devel- 
opment program. The most interesting choices, in terms of being 
able to meet Italian industry requirements (600 MWe range), appear 
to be the PIUS of ASEA-Atom, the PWR AP-600 of Westinghouse, 
and the BWR SBWR of General Electric. Some aspects taken into 
consideration relevant to these reactors were the history and 
present stage of development, already realized and planned safety 
systems, reliability, commercial feasibility and public acceptability. 


49398 (ITEF-33-1988) Neutron-physical characteristics of 
the TVRM-100 reactor with ten ring fuel channels. Mikhajlov, 
V.M.; Myrtsymova, L.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki. 1988. 24p. (In Russian). Order Number 
DE90605511. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

T-04563. 

Three-dimensional heterogeneous calculations of TVRM-100 
reactor which is a research reactor using enriched fuel with heavy- 
water moderator, coolant and reflector, are conducted. Achievabie 
burnup depths depending on the number of removable FAs are pre- 
sented. The maximum non-perturbed thermal neutron flux in the 
reflector is (2-1.8)x10'5cm-2c—1; mean flux on the fuel is 
2.9x10'4em-*c-'. Energy release radial non-uniformity is 0.67, 
maximum bending by FA is ~3.7. Reactivity temperature effect is 
negative and is equal to - 0.9x10~—* grad —' without accounting for 
experimental channels. Control rod efficiency in the radial reflector 
is high, but their location dose to experimental devices in the high 
neutron flux area is undesirable. 4 refs.; 5 figs. 


49399 (NIIAR—12-723) Application of liquid chromatography 
and molecular spectroscopy for identification of components 
of high-bolling fraction of ditolyimethane coolant. Nevaeva, 
V.E.; Povarova, E.V.; Sokolov, E.l.; Tebelev, L.G. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
1987. 23p. (in Russian). Order Number DE90605512. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

T-10365. 

The method for separation of vit residue of ditolyimethane coolant 
circulating at the AST-1 nuclear district heating plant primary 
coolant circuit is suggested. The method includes preparative 
extraction of 9 fractions of high-molecular products and group sepa- 
ration of every fraction by the method of high-pressure liquid 
adsorption chromatography. The main structure elements of the 
samples are determined by the methods of IR and UV-spectroscopy 
using data on liquid chromatography of model mixtures of individual 
compounds classifying as aromatic hydrocarbons, ethers, ketones, 
phenols, alcohols, acids. 28 refs.; 8 figs. 


49400 Overview of the ANS project. West, C.D. (Oak Ridge 
National Lab., TN (USA)). Transactions of the American Nuclear So- 
ciety (USA), 57: 288-289 (1988). (CONF-881011-—: Joint meeting 
of the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The scientific case for a new user facility for all types of neutron 
research has been thoroughly established and documented. These 
reports and other workshops established that the neutron source 
should be a steady-state reactor with five to ten times more thermal 
flux available for neutron beam experiments than any existing reac- 
tor. The major requirements (flux, spectrum, instrumentation, etc.) of 
the scientific communities that would use such a facility were also 
defined in a preliminary way. In 1984, Oak Ridge National Labora- 
tory (ORNL) initiated a program, supported by the laboratory's 
discretionary research and development (R&D) funds, to establish 
the feasibility and to determine the approximate cost of a new facil- 
ity to meet scientific needs. In FY 1986, US Department of Energy 
(DOE) funding of 2.5 million was first provided by Congress for the 
R&D leading to an advanced neutron source (ANS) at ORNL. The 





ANS design is driven by safety considerations, even at this precon- 
ceptual design stage, and a probabilistic risk assessment (PRA) has 
already been initiated. The PRA has already influenced the project; 
the present cooling system design was devised and adopted as a 
direct result of guidance received from the PRA. 


49401 Compact core reactor project of the technical univer- 
sity of Munich. Boening, K. (Tech Univ. of Munich (Germany, 
F.R.)). Transactions of the American Nuclear Society (USA), 57: 
289-290 (1988). (CONF-881011—: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

The Technical University of Munich is currently designing-together 
with other research institutes and with industry-a new high flux re- 
search reactor to replace its old 4-MW swimming pool facility. This 
new national neutron source will be optimized primarily for beam 
tube applications of thermal (and cold) neutrons. The plans are to 
realize a particularly efficient source, i.e., to obtain high values of 
the thermal neutron flux in a large usable volume outside of the re- 
actor core at a level of reactor power that has to be low for reasons 
of economy and public acceptance. These criteria can be best met 
by the concept of a particularly small, light-water-cooled reactor 
core surrounded by a large heavy-water moderator tank. The reac- 
tor power has been settled at 20 MW. The new U3Si2/Al dispersion 
fuel will be used with an uranium density of 3.0g/cm® up to a 105.6- 
mm radius and with 1.5g/cm® in the outer region to flatten the radial 
power density profile. The present status of the project is discussed. 


49402 Preliminary design concepts for the advanced neu- 
tron source reactor systems. Peretz, F.J. (Oak Ridge National 
Lab., TN (USA)). Transactions of the American Nuclear Society 
(USA), 57: 296 (1988). (CONF-881011-—: Joint meeting of the Eu- 
ropean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

This paper describes the initial design work to develop the reactor 
systems hardware concepts for the advanced neutron source (ANS) 
reactor. This project has not yet entered the conceptual design 
phase; thus, design efforts are quite preliminary. This paper 
presents the collective work of members of the Oak Ridge National 
Laboratory, Martin Marietta Energy Systems, Inc., Engineering Divi- 
sion, and other participating organizations. The primary purpose of 
this effort is to show that the ANS reactor concept is realistic from a 
hardware standpoint and to show that project objectives can be 
met. It also serves to generate physical models for use in neutronic 
and thermal-hydraulic core design efforts and defines the con- 
straints and objectives for the design. Finally, this effort will develop 
the criteria for use in the conceptual design of the reactor. 


49403 Fuel for the advanced neutron source-performance 
testing and fabrication development. Sneigrove, J.L. (Argonne 
National Lab., IL (USA)); Hofman, G.L.; Copeland, G.L. Transac- 
tions of the American Nuclear Society (USA), 57: 297-298 (1988). 
(CONF-881011—: Joint meeting of the European Nuclear Society 
and the American Nuclear Society, Washington, DC (USA), 30 Oct - 
4 nov 1988). 

The small, high-leakage core being designed for the advanced 
neutron source (ANS) requires a high 295U concentration to provide 
sufficient excess reactivity for an operationally and economically 
feasible fuel cycle. However the 7°5U density must be limited in re- 
gions of high thermal flux (i.e., near the core periphery) to maintain 
adequate thermal-hydraulic safety margins. Therefore, one needs a 
high-density fuel in which the 2*5U concentration can be adjusted 
spatially and that can accommodate a high fission rate and fission 
density. The candidate fuel, its performance requirements, and the 
development and testing needed to qualify it are discussed in this 
paper. Results of extensive irradiation test of U3Si2 fuel suggest 
that it is a viable fuel for the ANS. However, tests under the high- 
fission-rate and temperature conditions of the ANS core are needed 
to confirm its expected good performance. An extensive fabrication 
development program is necessary to determine how best and to 
what extent the 2°5U distribution in the fuel plates can be varied. To 
achieve an optimum core design, the core physics and fuel devel- 
opment activities must be closely coordinated. 


49404 Critical flow velocities for involute parallel fuel plate 
assemblies. Gwaltney, R.C. (Oak Ridge National Lab., TN (USA)); 
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Luttrell, C.R. Transactions of the American Nuclear Society (USA), 
57: 298 (1988). (CONF-881011-—: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

An analytical procedure was developed for the prediction of the 
critical flow velocity of involute fuel plates that will be used in the 
advanced neutron source (ANS) core design. The critical flow veloc- 
ity is that flow velocity at which modifications of the local linear 
velocity, resulting from a deflection of the fuel plates, produce 
across the plates a pressure difference sufficient to maintain the de- 
flection. The procedure for calculating critical velocity was used to 
analyze reported permanent large deformation or collapse of reactor 
fuel plates in tests conducted at Oak Ridge National Laboratory 
(ORNL) in the operating engineering test reactor and in the materi- 
als test reactor. For each of the observed fuel plate failures, 
analytical results were calculated by the procedure and the relations 
given by Miller in his paper. These comparisons show that the 
developed analytical procedure compares very well with Miller's re- 
lations for flat plates and circular curved plates. Experimental 
studies are planned to investigate the critical velocity for the invo- 
lute fuel plates proposed for the ANS reactor design. Parametric 
studies were done to develop design graphs to compare the critical 
velocity and the size or volume parameters of the ANS core. The 
study shows that within the present assumed core limits of size and 
flow rates of interest, the critical velocity of the involute plates will 
not be exceeded. The procedure will be used in design studies until 
the ANS core design is finalized. 


49405 Advanced neutron source design: burnout heat flux 
correlation development. Gambill, W.R. (Oak Ridge National Lab., 
TN (USA)); Mochizuki, T. Transactions of the American Nuclear So- 
ciety (USA), 57: 298-300 (1988). (CONF-881011-: Joint meeting 
of the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

In the advanced neutron source reactor (ANSR) fuel element re- 
gion, heat fluxes will be elevated. Early designs corresponded to 
average and estimated hot-spot fluxes of 11 to 12 and 21 to 22 
MW/m?, respectively. Design changes under consideration may 
lower these values to x 9 and 17 MW/m’. In either event, the 
development of a satisfactory burnout heat flux correlation is an im- 
portant element among the many thermal-hydraulic design issues, 
since the critical power ratio will depend in part on its validity. Rela- 
tively little work in the area of subcooled-flow burnout has been 
published over the past 12 yr. The authors have compared seven 
burnout correlations and modifications therefore with several sets of 
experimental data, of which the most relevant to the ANS core are 
those referenced. The best overall agreement between the correla- 
tions tested and these data is currently provided by a modification 
of Thorgerson et al. correlation. The variable ranges of the experi- 
mental data are outlined and the results of the correlation 
comparisons are summarized. 


49406 Reactor physics methods for the preconceptual core 
design of the advanced neutron source. Ryskamp, J.M.; Difil- 
ippo, F.C.; Primm, R.T. Ill. Transactions of the American Nuclear 
Society (USA), 55: 290-292 (1987). (CONF-871101-—: Joint meet- 
ing of the American Nuclear Society and the Atomic Industrial 
Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

Idaho National Engineering Laboratory (INEL) and Oak Ridge Na- 
tional Laboratory (ORNL) have been jointly working to develop and 
evaluate preconceptual reactor core configurations for the advanced 
neutron source. This paper reviews the reactor physics methods 
used to compute reactor parameters and demonstrates that the lab- 
oratories achieve good agreement on these parameters. 


49407 Cross-section processing methodology used to de- 
sign the advanced neutron source reactor. Primm, R.T. Ill (Oak 
Ridge National Lab., TN (USA)). Transactions of the American Nu- 
clear Society (USA), 55: 292-293 (1987). (CONF-871101—: Joint 
meeting of the American Nuclear Society and the Atomic Industrial 
Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

The advanced neutron source (ANS) reactor will provide the 
world’s strongest source of neutrons for scattering experiments, iso- 
tope production, and materials irradiation studies. The current 
concept is a double core-each core being an annulus composed of 
involute-shaped fuel plates similar to those in the high-flux isotope 
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reactor (HFIR). The two cores share the same axial centerline but 
are separated by an 18-cm-thick, D2O-filled plenum. The reactor is 
cooled and reflected with D2O. In commercial light water reactor 
(LWR) analysis, it is common practice to utilize multistep analysis 
methods in which, at each successive step, the level of detail in the 
calculated energy spectrum becomes less, but the extent of the 
spatial region analyzed becomes greater. This pin cell-assembly- 
whole core methodology has been utilized for the ANS reactor and 
is described in this paper. It is shown that, unlike that for LWRs, not 
all steps are needed. 


49408 Radiation transport calculations for the ANS beam 
tubes. Engle, W.W. Jr. (Oak Ridge National Lab., TN (USA)); Lillie, 
R.A.; Slater, C.O. Transactions of the American Nuclear Society 
(USA), 55: 294-295 (1987). (CONF-871101—: Joint meeting of the 
American Nuclear Society and the Atomic Industrial Forum, Los An- 
geles, CA (USA), 15-19 Nov 1987). 

The advanced neutron source facility (ANS) will incorporate a 
large number of both radial and no-line-of-sight (NLS) beam tubes 
to provide very large thermal neutron fluxes to experimental facili- 
ties. The purpose of this work was to obtain comparisons for the 
ANS single- and split-core designs of the thermal and damage 
neutron and gamma-ray scalar fluxes in these beam tubes. For ex- 
perimental locations for from the reactor cores, angular flux data are 
required; however, for close-in experimental locations, the scalar 
fluxes within each beam tube provide a credible estimate of the var- 
ious signal-to-noise (S/N) ratios. In this paper, the coupled two- and 
three-dimensional radiation transport calculations employed to esti- 
mate the scalar neutron and gamma-ray fluxes are described and 
the results from these calculations are discussed. 


49409 Thermal-hydraulic mixing in the split-core ANS reac- 
tor design. Dorning, R.J.J. Transactions of the American Nuclear 
Society (USA), 57: 301-302 (1988). (CONF-881011—: Joint meet- 
ing of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

A design has been proposed for the advanced neutron source 
(ANS) reactor that incorporates a split core, one purpose of which is 
to create a mixing plenum between the upper and lower cores. It 
was hoped that in addition to introducing various desirable neutron- 
ics features, such as decreasing the fast neutron flux contamination 
of thermal and cold neutron beams located in the reactor midplane, 
this mixing plenum would make possible higher operating powers 
by lowering the maximum core temperature. This lower temperature 
was to be achieved as a result of the mixing, of the hot D2O 
coolant exiting the upper-core channels, and the cold D2O leaving 
the large upper core bypass. It was expected that this mixing would 
bring about a significantly reduced lower core maximum coolant in- 
let temperature. The authors have carried out large-scale computer 
calculations to determine the extent to which this mixing occurs in 
current split-core design geometry, which does not incorporate baf- 
fles, mixing devices, or other design features introduced to enhance 
mixing. The large-scale self-consistent calculations summarized 
here indicate that innovative design ideas to enhance mixing will be 
necessary if the split-core concept is to achieve the amount of ther- 
mal mixing needed to make possible significantly higher power 
operation and corresponding higher flux sources. 
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Refer also to citation(s) 49377, 49378, 49379, 49380, 49465 


49410 (DP-MS—89-40) Helium embrittlement cracking dur- 
ing patch welding in Savannah River C-reactor. Kanne, W.R. Jr. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1989]. 28p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-8910212-1: Symposium on welding of 
helium-containing metal, Indianpolis, IN (USA), 1-5 Oct 1989). Or- 
der Number DES0000660. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A repair patch was welded to the wall of a nuclear reactor tank 
using remotely controlled thirty-foot long robot arms. Further repair 
was halted when gas tungsten Arc (GTA) welds joining type 304L 
Stainless steel patches to the 304 stainless steel wall developed toe 
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cracks in the heat-affected zone (HAZ). The role of helium in crack- 
ing was investigated using material with entrapped helium from 
tritium decay. As a result of this investigation, and of an extensive 
array of diagnostic tests performed on reactor tank wall material, 
helium embrittiement was shown to be the cause of the toe cracks. 
10 refs., 13 figs. 


49411 (DP-MS—89-83) Failure probability estimate of Type 
304 stainless steel piping. Daugherty, W.L.; Awadalla, N.G.; Sin- 
delar, R.L.; Mehta, H.S.; Ranganath, S. Westinghouse Savannah 
River Co., Aiken, SC (USA). [1989]. 7p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
8910192-8: Natural phenomena hazards mitigation conference, 
Knoxville, TN (USA), 3-5 Oct 1989). Order Number DE90000659. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The primary source of in-service degradation of the SRS produc- 
tion reactor process water piping is intergranular stress corrosion 
cracking (IGSCC). IGSCC has occurred in a limited number of weld 
heat affected zones, areas known to be susceptible to IGSCC. A 
model has been developed to combine crack growth rates, crack 
size distributions, in-service examination reliability estimates and 
other considerations to estimate the pipe large-break frequency. 
This frequency estimates the probability that an IGSCC crack will 
initiate, escape detection by ultrasonic (UT) examination, and grow 
to instability prior to extending through-wall and being detected by 
the sensitive leak detection system. These events are combined as 
the product of four factors: (1) the probability that a given weld heat 
affected zone contains IGSCC, (2) the conditional probability, given 
the presence of IGSCC, that the cracking will escape detection dur- 
ing UT examination, (3) the conditional probability, given a crack 
escapes detection by UT, that it will not grow through-wall and be 
detected by leakage, and (4) the conditional probability, given a 
crack is not detected by leakage, that it grows to instability prior to 
the next UT exam. These four factors estimate the occurrence of 
several conditions that must coexist in order for a crack to lead to a 
large break of the process water piping. When evaluated for the 
SRS production reactors, they produce an extremely low break fre- 
quency. The objective of this paper is to present the assumptions, 
methodology, results and conclusions of a probabilistic evaluation 
for the direct failure of the primary coolant piping resulting from nor- 
mal operation and seismic loads. This evaluation was performed to 
support the ongoing PRA effort and to complement deterministic 
analyses addressing the credibility of a double-ended guiliotine 
break. 


49412 (GAO/RCED-88-88FS) Nuclear science. General Ac- 
counting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 11p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

This fact sheet answers specific questions about the Department 
of Energy’s possible acquisition and conversion of a partially com- 
pleted commercial nuclear power plant to a nuclear materials 
production facility. The nuclear power plant is the Washington Nu- 
clear Plant #1 owned by the Washington Public Power Supply 
System and is located on DOE’s Hanford Reservation near Rich- 
land, Washington. 


49413 (WSRC-RP-89-47) Large break frequency for the 
SRS [Savannah River Site] production reactor process water 
system. Daugherty, W.L.; Awadalla, N.G.; Sindelar, R.L.; Bush, 
S.H. Westinghouse Savannah River Co., Aiken, SC (USA); Review 
and Synthesis Associates, Richland, WA (USA). 1989. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-8910192-7: Natural phenomena hazards 
mitigation conference, Knoxville, TN (USA), 3-5 Oct 1989). Order 
Number DE90000658. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The objective of this paper is to present the results and conclu- 
sions of an evaluation of the break frequency for the process water 
system (primary coolant system), including the piping, reactor tank, 
heat exchangers, expansion joints and other process water system 
components. This evaluation was performed to support the ongoing 
PRA effort and to complement deterministic analyses addressing the 
credibility of a double-ended guillotine break. 6 refs., 2 figs., 1 tab. 





49414 (WSRC-RP-89-519) Tracking Non-NRC regulatory 
commitments. Brookshire, J.R. Westinghouse Savannah River Co., 
Aiken, SC (USA). 1989. 6p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-8908149-1: 8. 
Commitment Tracking Utility Group workshop, Wilmington, DE 
(USA), 2-4 Aug 1989). Order Number DE89017839. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Savannah River Site (SRS) is a US Department of Energy 
(DOE) installation covering over 300 square miles along the Savan- 
nah River in South Carolina. E.|. du Pont de Nemours and 
Company (Du Pont) operated the facility from 1952 until April 1, 
1989, when the Westinghouse Savannah River Company (WSRC) 
became the new operating contractor. Over 18,000 people work at 
the facility. Three weapons grade production reactors produce Plu- 
tonium, Tritium, and other radioactive materials for DOE. SRS is 
this country’s only source of weapons grade materials. Congress 
has authorized a New Production Reactor to be built at SRS to re- 
place the three existing reactors. WSRC through the Directives 
Management Department (DM) began implementation of a sitewide 
Commitment Management System (CMS) on April 1. This was the 
first day of WSRC SRS operation. CMS implementation will con- 
tinue for at least an additional year to add all planned features. This 
report covers various aspects of this plan. 
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49415 The beginnings. Bohl, R.J. (Los Alamos National Labora- 
tory, NM (USA)); Kirk, W.L.; Holman, R.R. Aerospace America 
(USA), 27: 18-20 (Jun 1989). 

The development of the nuclear rocket engine called NERVA (Nu- 
clear Engine for Rocket Vehicle Application) is described. The 
choice of fuel element, required rocket parameters, NERVA project 
objectives, division of responsibilities among different organizations, 
and NERVA design configuration are reviewed. Progress that has 
been made in the development of NERVA is addressed. 


49416 Mars mission safety. Buden, D. (EG&G Idaho, Idaho 
Falls (USA)). Aerospace America (USA), 27: 22 (Jun 1989). 

Precautions that need to be taken to assure safety on a manned 
Mars mission with nuclear thermal propulsion are briefly considered. 
What has been learned from the 1955 SNAP-10A operation of a nu- 
clear reactor in space and from the Rover/NERVA project is 
reviewed. The ways that radiation hazards can be dealt with at vari- 
ous stages of a Mars mission are examined. 
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Refer also to citation(s) 49059, 49060, 49075, 49078, 49237, 
49240, 49242, 49243, 49247, 49277, 49299, 49307, 49308, 49309, 
49310, 49311, 49324, 49331, 49335, 49336, 49337, 49338, 49339, 
99340, 49341, 49342, 49343, 49345, 49351, 49353, 49364, 49366, 
49369, 49371, 49375, 49381, 49382, 49383, 49394, 49395, 49397, 
49413, 49416, 49604, 50224, 50231, 50251, 50254, 50292, 50636, 
50637, 50638, 50666, 50667, 50668, 50669, 50670, 50671, 50672, 
50673, 50674, 50734, 50735, 50736, 50785, 50870, 50918, 51223, 
51224, 51225, 51229, 51613 


49417 (AEEW-R-2301) Molten fuel studies at Winfrith. Ed- 
wards, A.J.; Knowles, J.B.; Tattersall, R.B. UKAEA Atomic Energy 
Establishment, Winfrith (UK). Safety and Engineering Science Div. 
Jan 1988. 20p. Order Number DE90605431. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This report describes the experimental facilities available for 
molten fuel studies at Winfrith. These include a large facility capable 
of testing components at full LMFBR subassembly scale and also a 
high pressure facility for experiments at pressures up to 25 MPa, 
covering the whole range of temperatures and pressures of interest 
for the PWR. If the hypothetical accident conditions initiating the re- 
lease of molten fuel do not produce an explosive transfer of thermal 
energy on contact of molten fuel with the reactor coolant, then an 
intermediate rate of heat transfer over several hundred milliseconds 
may occur. Theoretical work is described which is being carried out 
to predict the resulting pressurisation and the degree of mechanical 
loading on the reactor structure. Finally the current programme of 
molten fuel studies and recent progress are reviewed, and future 
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plans, which are chiefly focussed on the study of thermal interac- 
tions between molten fuel and sodium coolant for the LMFBR are 
outlined. (author). 


49418 (AEEW-R-2352) Analysis of heat transfer from fuel 
rods with externally attached thermocouples. Gill, C.R.; Codding- 
ton, P. UKAEA Atomic Energy Establishment, Winfrith (UK). Reactor 
Systems Analysis Div. May 1988. 94p. Order Number DE90602693. 
Available from NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS. 
This paper describes the development of 2 and 3 dimensional fi- 
nite element heat conduction models to simulate the behaviour of 
the external thermocouples attached to the LOFT fuel rods during 
the blowdown phase of a large break loss-of-coolant accident. To 
establish the model and determine the thermal coupling between 
the thermocouple and the fuel rod extensive use was made of two 
series of experiments performed at INEL in the LOFT Test Support 
Facility (LTSF). These experiments were high pressure reflood ex- 
periments with fluid conditions ‘typical’ of those seen during the 
bottom-up flow period of the LOFT experiments. (author). 


49419 (BALUF-STS—88-02) Austrian system for the mea- 
surement of environmental radioactivity (ASMER) and the 
Austrian early radiation warning system (AERWS). Henrich, E. 
Bundesanstalt fuer Lebensmitteluntersuchung und -forschung, Vi- 
enna (Austria). 1988. 26p. Order Number DE90604937. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The two systems of environment radiation measurements comple- 
ment each other. ASMER does a detailed, quantitative and nuclide 
specific analysis of the contaminations in the environment. 
AERWS's aim is to alarm the authorities in case of accident. It is 
aimed at higher radiation levels, is not nuclide specific but quick. A 
short description is given of the organisations concerned, the proce- 
dures used and items surveyed by the two networks. 8 refs., 19 


figs. (qui). 


49420 (BNL-43164) Radiation embrittlement and annealing 
of VVER pressure vessels. Weeks, J.R. Brookhaven National 
Lab., Upton, NY (USA). 1989. 13p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO2-76CH00016. (CONF-890820—4: 
4. international symposium on environmental degradation of materi- 
als in nuclear power systems: water reactors, Jekyll Island, GA 
(USA), 6-10 Aug 1989). Order Number DE90000031. Available from 
NTIS, PC A03/MF A01; OSTO; INIS; GPO Dep. 

Pressure vessels of the Soviet-designed VVERs are exposed to 
up to 10X the fast flux of the vessels of US PWRs. They are fabri- 
cated of 2 1/2% Cr, 1% Mo or 2 1/2% Cr, 1% Ni steels developed 
for that purpose. Consequently, the data base on irradiation effects 
differs somewhat from that of Western-designed pressure vessels. 
The role of phosphorus, which is high in the older VVER steels, is 
especially important. Newer grades of steels, low in copper and 
phosphorus, have been developed. Pressure vessels fabricated be- 
fore about 1980 were unclad. The embrittlement of these can be 
tested in situ with a remote microhardness measuring device. Hy- 
drogen pickup from corrosion does not increase the embrittlement 
due to irradiation. Considerable research has been performed on 
pressure vessel annealing, and anneals of the core weld region of 
the pressure vessels of three operating VVERs have been com- 
pleted at temperatures 160-185°C higher than the irradiation 
temperature for 150 hours to one week. Recoveries, monitored with 
a remote microhardness tester, have ranged upward from 70%. 


49421 (CONF-890819-21) Impingement heat flux by dis- 
persed molten metal fuel on a horizontal stainless steel 
structure. Gabor, J.D.; Purviance, R.T.; Aeschlimann, R.W.; 
Spencer, B.W. Argonne National Lab., IL (USA). [1989]. 17p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From ASME/AIChE national heat transfer conference; 
Philadelphia, PA (USA); 6-9 Aug 1989. Order Number DE89017687. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Although the Integral Fast Reactor (IFR) possesses inherent 
safety features, an assessment of the consequences of melting of 
the metal fuel is necessary for risk analysis. As part of this effort an 
experimental study was conducted to determine the depths of 
sodium at 600 C required for pour streams of various molten ura- 
nium alloys (U, U-5 wt % Zr, U-10 wt % Zr, and U-10 wt % Fe) to 
break up and solidify. The quenched particulate material, which was 
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in the shape of filaments and sheets, formed coolable beds be- 
cause of the high void-age (~0.9) and large particle size (~10 mm). 
In a test with a 0.15-m sodium depth, the fragments from a pure 
uranium pour stream did not completely solidify but formed an ag- 
glomerated mass which did not fuse to the base plate. However, 
the agglomerated fragments of U-10 wt % Fe eutectic fused to the 
stainless steel base plate. An analysis of the temperature response 
of a 25-mm thick base plate was made by volume averaging the 
properties of the sodium and metal phases and assuming two semi- 
infinite solids coming into contact. Good agreement was obtained 
with the data during the initial 5 to 10 s of the contact period. 16 
refs., 5 figs., 2 tabs. 


49422 (CONF-890819-22) Modeling of thermal and hydro- 
dynamic aspects of molten jet/water interactions. Wang, S.K.; 
Blomquist, C.A.; Spencer, B.W. Argonne National Lab., IL (USA). 
1989. 19p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract W-31109-ENG-38. From ASME/AIChE national heat trans- 
fer conference; Philadelphia, PA (USA); 6-9 Aug 1989. Order 
Number DE89017688. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

In order to predict the effect of a fuel-coolant interaction after a 
hypothetical core-melt-down accident, a phenomenological model 
has been developed to describe the thermal and hydrodynamic 
behavior of a high-temperature molten jet when it interacts with sat- 
urated or subcooled water in a film boiling regime. The mechanisms 
of jet-material erosion were analyzed by Kelvin-Helmholtz instabili- 
ties on the coherent column and by boundary layer stripping on the 
leading edge. The heat transfer coefficient, vapor-film thickness, and 
net steam generation, all of which strongly affect the jet-breakup be- 
havior, were solved analytically. It was found that the jet breakup 
(or erosion) depends strongly on the steam generation from the jet/ 
water interaction. The jet-breakup length (i.e., penetration distance) 
was found to be sensitive to the initial jet temperature, water 
subcooling, and the physical state of the ambient water. The jet- 
breakup length and leading-edge velocity of the Wood's metal/water 
experiments are predicted well by the current model for the cases 


where a continuous vapor film exists. 14 refs., 13 figs. 


49423 (CONF-890819-23) Analysis of RVACS test 2F-L for 
COMMIX validation. Tzanos, C.P.; Pedersen, D.R. Argonne Na- 
tional Lab., IL (USA). [1989]. 7p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract W-31109-ENG-38. From ASME/AIChE na- 
tional heat transfer conference; Philadelphia, PA (USA); 6-9 Aug 
1989. Order Number DE89017684. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

The RVACS test 2F-L was analyzed to support the validation of 
COMMIX. This test is characterized by a power input of 50 kW, nat- 
ural convection in the sodium pool, forced RVACS air circulation and 
a heat up period of 8 hours. At the beginning of the experiment the 
sodium pool was isothermal. After 7.5 hours the system reached 
near steady state with a temperature difference between the bottom 
and top of the pool of 96°C. The COMMIX predictions for the 
sodium pool temperatures and the air outlet temperatures were in 
good agreement with measurements. The maximum difference be- 
tween predictions and measurements was ~12°C. 4 refs., 5 figs. 


49424 (CONF-890819—24) Interfacial instabilities leading to 
bubble departure during film boiling on vertical surface. Wang, 
S.K.; Blomquist, C.A.; Spencer, B.W. Argonne National Lab., IL 
(USA). [1989]. 24p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract W-31109-ENG-38. From ASME/AIChE national heat 
transfer conference; Philadelphia, PA (USA); 6-9 Aug 1989. Order 
Number DE89017686. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

Bubble departure from a vapor/liquid interface has been esti- 
mated from prediction for the wave length and frequency of the 
most unstable disturbance along the wavy interface. The Orr- 
Sommerfeld equation was solved for two extreme cases of the 
vapor momentum equations, i.e., viscous force dominated and 
inertia force dominated. The most unstable wave length, which de- 
termines the axial location where bubbles depart from the interface, 
and the wave growth rate, which determines the flow rate of the 
bubble departure were found to be very sensitive to the vapor-film 
velocity and thickness. A similar analysis also was applied to an in- 
viscid parallel flow of high-temperature melt and water separated by 
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a thin plane sheet of steam that could occur during a molten-jet/ 
water interaction. The vapor velocity and the vapor film thickness 
were solved by taking into account the effects of the entrained wa- 
ter droplet and the dispersed jet material in the vapor film. A similar 
character of the interfacial instabilities was found to exist at the 
melt/vapor and vapor/liquid interfaces. 12 refs., 12 figs. 


49425 (CONF-890819-26) Dispersion and thermal interac- 
tions of molten metal fuel settling on a horizontal steel plate 
through a sodium pool. Gabor, J.D.; Purviance, R.T.; Aeschli- 
mann, R.W.; Spencer, B.W. Argonne National Lab., IL (USA). 
[1989]. 8p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
W-31109-ENG-38. From ASME/AIChE national heat transfer confer- 
ence; Philadelphia, PA (USA); 6-9 Aug 1989. Order Number 
DE89017679. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Although the Integral Fast Reactor (IFR) possesses inherent 
safety features, an assessment of the consequences of melting of 
the metal fuel is necessary for risk analysis. As part of this effort an 
experimental study was conducted to determine the depths of 
sodium at 600 C required for pour streams of various molten ura- 
nium alloys (U, U-5 wt % Zr, U-10 wt % Zr, and U-10 wt % Fe) to 
break up and solidify. The quenched particulate material, which was 
in the shape of filaments and sheets, formed coolable beds be- 
cause of the high voidage (~0.9) and large particle size (~10 mm). 
In a test with a 0.15-m sodium depth, the fragments from a pure 
uranium pour stream did not completely solidify but formed an ag- 
glomerated mass which did not fuse to the base plate. However, 
the agglomerated fragments of U-10 wt % Fe eutectic fused to the 
stainless steel base plate. An analysis of the temperature response 
of a 25-mm thick base plate was made by volume averaging the 
properties of the sodium and metal particle phases and assuming 
two semi-infinite solids coming into contact. Good agreement was 
obtained with the data during the initial 5 to 10 s of the contact pe- 
riod. 16 refs., 5 figs., 1 tab. 


49426 (CONF-890855-51) Pressure loadings of Soviet- 
designed VVER [Water-Cooled, Water-Moderated Energy 
Reactor] reactor release mitigation structures from large-break 
LOCAs. Sienicki, J.J.; Horak, W.C. Argonne National Lab., IL 
(USA). [1989]. 7p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT); Anaheim, CA 
(USA); 14-18 Aug 1989. Order Number DE89017697. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Deo 

Analyses have been carried out of the pressurization of the acci- 
dent release mitigation structures of Soviet-designed VVER 
(Water-Cooled, Water-Moderated Energy Reactor) pressurized wa- 
ter reactors following large-break loss-of-coolant accidents. Specific 
VVER systems for which calculations were performed are the 
VVER-440 model V230, VVER-440 model V213, and VVER-1000 
model V320. Descriptions of the designs of these and other VVER 
models are contained in the report DOE/NE-0084. The principal ob- 
jective of the current analyses is to calculate the time dependent 
pressure loadings inside the accident localization or containment 
structures immediately following the double-ended guillotine rupture 
of a primary coolant pipe. In addition, the pressures are compared 
with the results of calculations of the response of the structures to 
overpressure. Primary coolant system thermal hydraulic conditions 
and the fluid conditions at the break location were calculated with 
the RETRAN-02 Mod2 computer code (Agee, 1984). Pressures and 
temperatures inside the building accident release mitigation struc- 
tures were obtained from the PACER (Pressurization Accompanying 
Coolant Escape from Ruptures) multicompartment containment 
analysis code developed at Argonne National Laboratory. The anal- 
yses were carried out using best estimate models and conditions 
rather than conservative, bounding-type assumptions. In particular, 
condensation upon structure and equipment was calculated using 
correlations based upon analyses of the HDR, Marviken, and 
Battelle Frankfurt containment loading experiments. The intercom- 
partment flow rates incorporate an effective discharge coefficient 
and liquid droplet carryover fraction given by expressions of 
Schwan determined from analyses of the Battelle Frankfurt and 
Marviken tests. 5 refs., 4 figs. 





49427 (CONF-890855-52) Seismic responses of a pool-type 
fast reactor with different core support designs. Wu, Ting-shu; 
Seidensticker, R.W. Argonne National Lab., IL (USA). [1989]. 6p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From 10. international conference on Structural Mechanics 
in Reactor Technology (SMIRT); Anaheim, CA (USA); 14-18 Aug 
1989. Order Number DE89017698. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

In designing the core support system for a pool-type fast reactor, 
there are many issues which must be considered in order to 
achieve an optimum and balanced design. These issues include 
safety, reliability, as well as costs. Several design options are possi- 
ble to support the reactor core. Different core support options yield 
different frequency ranges and responses. Seismic responses of a 
large pool-type fast reactor incorporated with different core support 
designs have been investigated. 4 refs., 3 figs. 


49428 (CONF-890855-53) Response of a pooktype LMR 
[liquid metal reactor] to seismic loads. Wang, C.Y.; Gvildys, J. 
Argonne National Lab., IL (USA). [1989]. 6p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT); Anaheim, CA (USA); 14-18 Aug 1989. Order 
Number DE89017699. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

This paper describes the seismic analysis of a 450-MWe pool- 
type liquid metal reactor (LMR) under 0.3 g SSE ground excitations. 
It also assess the ultimate inelastic structural capabilities for other 
beyond-design-basis seismic events. Calculation is focused on a 
new design configuration where the vessel thickness is reduced 
considerably compared to the previous design (Ma and Gvildys, 
1987). In the analysis, the stress and displacement fields at impor- 
tant locations of the reactor vessel, guard vessel, and support skirt 
are investigated. Emphasis is placed on the horizontal excitation in 
which large stress is generated. The possibility of impact between 
the reactor and guard vessels is examined. In the reactor vessel 
analysis, the effect of fluid-structure interaction is included. Attention 
is further given to the maximum horizontal acceleration of the reactor 
core as well as the relative displacement between the reactor core 
and the upper internal structure. The Argonne National Laboratory 
augmented three-dimensional Fluid-Structure Interaction program, 
FLUSTR-ANL is utilized for performing the base calculation where 
ground excitation is assumed to be 0.3 g SSE. The Newmark-Hall 
Ductility modification method was used for the beyond-design-basis 
seismic events. In both calculations, stress fields generated from 
the horizontal and vertical excitations are evaluated separately. The 
resultant stresses due to combined actions of these events are 
computed by the SRSS method. 4 refs., 5 figs., 2 tabs. 


49429 (CONF-890855-54) Response of Soviet-designed 
VVER-440 steam generator vessel to pressurization. Kennedy, 
J.M.; Sienicki, J.J. Argonne National Lab., IL (USA). [1989]. 7p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From 10. international conference on Structural Mechanics 
in Reactor Technology (SMIRT); Anaheim, CA (USA); 14-18 Aug 
1989. Order Number DE89017673. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The Soviet-designed VVER (Water-Cooled, Water-Moderated En- 
ergy Reactors) pressurized water reactors use horizontal steam 
generators to transfer energy from the primary to secondary coolant 
systems (DOE/NE-0084 Revision 2, 1989). Primary coolant flowing 
from the reactor vessel enters the steam generator through a verti- 
cal, circular, manifold header that also serves as the tubesheet 
distributing coolant to the horizontal tube bundle. Primary coolant 
exits the tube bundle and steam generator through a second similar 
vertical manifold header. The header design includes the provision 
for access by a person to inspect the mainfolds through bolted 
down closure heads atop each manifold. The internal diameter of 
each header exceeds that of the connected primary coolant system 
piping. The postulated failure of a manifold closure head or the 
manifold itself provides a pathway for primary coolant to enter the 
secondary system. Steam formation due to flashing of primary 
coolant inside the steam generator secondary side region can result 
in pressurization of the steam generator shell to values above the 
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nominal secondary side operating pressure. The present work in- 
volves the investigation of the consequences of manifold failure for 
the case of the VVER-440 reactor system. An analysis has been 
performed of the loadings upon and the mechanical response of the 
steam generator shell for the case of a postulated large break in the 
manifold wall. The objectives were to calculate the maximum pres- 
sure attained inside the shell and to predict the shell failure 
pressure as well as the failure mechanism. 6 refs., 8 figs., 1 tab. 


49430 (CONF-890855-55) Validation of models for the anal- 
ysis of the transient behavior of metallic fast reactor fuel. 
Kramer, J.M.; Hughes, T.H.; Gruber, E.E. Argonne National Lab., IL 
(USA). [1989]. 14p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT); Anaheim, CA 
(USA); 14-18 Aug 1989. Order Number DE89017695. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Integral Fast Reactor (IFR) concept being developed at 
Argonne National Laboratory has prompted a renewed interest in U- 
Pu-Zr metal alloys as a fuel for sodium-cooled fast reactors. Part of 
the attractiveness of the IFR concept is the improvement in reactor 
safety margins through inherent features of a metal-fueled LMR 
core. In order to demonstrate these safety margins it is necessary 
to have computer codes available to analyze the detailed response 
of metallic fuel to a wide range of accident initiators. Two of the 
codes that play a key role in assessing this response are the 
STARS fission gas behavior code and the FPIN2 fuel pin mechan- 
ics code. Verification and validation are two important components 
in the development of models and computer codes. Verification 
demonstrates through comparison of calculations with analytical so- 
lutions that the methodology and algorithms correctly solve the 
equations that govern the phenomena being modeled. Validation, on 
the other hand, demonstrates through comparison with data that the 
phenomena are being modeled correctly. Both components are 
necessary in order to have the confidence to extrapolate the calcu- 
lations to reactor accident conditions. This paper presents the 
results of recent progress in the validation of models for the analy- 
sis of the behavior of metallic fast reactor fuel. 9 refs., 7 figs. 


49431 (CONF-890855-56) Response of a base-isoiated 
large liquid metal reactor plant to seismic loads. Chang. Y.W.; 
Gvildys, J. Argonne National Lab., IL (USA). [1989]. 6p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract W-31109-ENG-38. 
From 10. international conference on Structural Mechanics in Reac- 
tor Technology (SMIRT); Anaheim, CA (USA); 14-18 Aug 1989. 
Order Number DE89017696. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

In recent years, base isolation has been applied to various civil 
structures such as bridges and buildings for the purpose of reducing 
its acceleration to below the level of ground accelerations during 
seismic events. The basic principal of base isolation is to introduce 
a soft layer of material between structure foundation to allow a de- 
gree of flexibility in horizontal motions which could reduce the 
seismic accelerations during earthquakes. If base isolation is prop- 
erly designed, it shifts the fundamental frequency of the structure 
away from the damaging frequency range of earthquakes. Thus, the 
seismic loads transmitted to the structure can be greatly reduced. 
This is particularly important in Liquid Metal Reactor (LMR) plants, 
because the components of primary system such as reactor vessel 
and piping loops are designed to be thin-walled structures and have 
little inherent seismic resistance. Thus, the use of base isolation 
offers a viable and effective approach that permits the reactor struc- 
tures to better withstand the seismic loading. This paper deals with 
the seismic response of a base isolated large-scale LMR plant. The 
analysis model was based on a preliminary nuclear island layout 
developed by EPRI during the concept development phase of the 
large-scale prototype breeder (LSPB) project. The nuclear island 
has a dimension of 184’-0” x 210’-6”; the reactor vessel has an ID 
of 62 ft and an overall length of 70 ft. Two soil conditions have 
been considered in the analysis. One is a hard-soil site having a 
shear wave velocity of 6000 ft/s, and the other is a soft-soil site 
having a shear wave velocity of 2000 ft/s. For comparison pur- 
poses, the responses of a conventional plant (unisolated) was also 
analyzed. 3 figs., 1 tab. 
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49432 (CONF-891027-1) The advanced neutron source 
safety approach and plans. Harrington, R.M. Oak Ridge National 
Lab., TN (USA). [1989]. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From _ international 
symposium on research reactor safety, operations and modifica- 
tions; Chalk River (Canada); 23-27 Oct 1989. Order Number 
DE89016871. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The Advanced Neutron Source (ANS) is a user facility for all ar- 
eas of neutron research proposed for construction at the Oak Ridge 
National Laboratory. The neutron source is planned to be a 350-MW 
research reactor. The reactor, currently in conceptual design, will 
belong to the United States Department of Energy (USDOE). The 
safety approach and planned elements of the safety program for the 
ANS are described. The safety approach is to incorporate USDOE 
requirements [which, by reference, include appropriate requirements 
from the United States Nuclear Regulatory Commission (USNRC) 
and other national and state regulatory agencies] into the design, 
and to utilize probabilistic risk assessment (PRA) techniques during 
design to achieve extremely low probability of severe core damage. 
The PRA has already begun and will continue throughout the de- 
sign and construction of the reactor. Computer analyses will be 
conducted for a complete spectrum of accidental events, from antic- 
ipated events to very infrequent occurrences. 8 refs., 2 tabs. 


49433 (CONF-8904156-3) Constitution of an incident data 
base suited to statistical analysis and examples. Verpeaux, J.L. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 9p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793151. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

The Nuclear Protection and Safety Institute (IPSN) has set up 
and is developing an incidents data base, which is used for the 
management and analysis of incidents encountered in French PWR 
plants. IPSN has already carried out several incidents or safety- 
important-event statistical analyses, and is improving its data base 
on the basis of the experience it gained from these various studies. 
A description of the analysis method and of the developed data 
base is presented. 


49434 (CONF-8904156—4) The backfitting process and Its 
verification (Caorso NPP trend and pattern analysis). Del Nero, 
G.; Grimaldi, G. Nuclear Energy Agency, 75 - Paris (France). Com- 
mittee on the Safety of Nuclear Installations; Commission of the 
European Communities, Brussels (Belgium). Apr 1989. 15p. From 
CSNI-CEC specialist meeting on trends and pattern analyses of op- 
erational data from nuclear power plants; Rome (italy); 3-7 Apr 
1989. Order Number DE89793152. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Backfitting of plants in operation is based on: - compliance with 
new standards and regulations, - lessons learned from operating 
experience. This goal can be more effectively achieved on the basis 
of a valid methodology of analysis and a consistent process of col- 
lection, storage and retrieval of the operating data. The general 
backfitting problem, the verification process and the utilization of 
TPA as a means to assess backfitting are illustrated. The results of 
the analyses performed, with the use of some specially designed 
software tools, on the Caorso plant are presented. Greater attention 
is given to management as opposed to hardware related problems. 
Some general conclusions are then presented as the final results of 
the whole work. 


49435 (CONF-8904156-6) Properties of incident reporting 
systems in relation to statistical trend and pattern analysis. 
Kalfsbeek, H.W.; Arsenins, S.P. Nuclear Energy Agency, 75 - Paris 
(France). Committee on the Safety of Nuclear Installations; Com- 
mission of the European Communities, Brussels (Belgium). Apr 
1989. 14p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793154. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

This paper describes the properties deemed desirable for an inci- 
dent reporting system in order to render it useful for extracting valid 
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statistical trend and pattern information. The perspective under 
which a data collection system is seen in this paper is the following: 
data are essentially gathered on a set of variables describing an 
event or accident (the items featured on a reporting format) in order 
to learn about (multiple) dependecies (called interactions) between 
these variables. Hence, the necessary features of the data source 
are highlighted and potential problem sources limiting the validity of 
the results to be obtained are identified. Within this framework, 
important issues are the reporting completeness, related to the re- 
porting criteria and reporting frequency, and of course, the reporting 
contents and quality. The choice of the report items (the variables) 
and their categorization (code dictionary) may influence (bias) the in- 
sights gained from trend and pattern analyses, as may the presence 
or absence of a structure for correlating the reported issued within 
an incident. The issues addressed in this paper are brought in rela- 
tion to some real world reporting systems on safety related events in 
nuclear power plants, so that their possibilities and limitations with 
regard to statistical trend and pattern analysis become manifest. 


49436 (CONF-8904156-10) Trends of significant operating 
events in assessing programmatic issues. Lanning, W.D. Nu- 
clear Energy Agency, 75 - Paris (France). Committee on the Safety 
of Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 7p. From CSNI-CEC specialist meet- 
ing on trends and pattern analyses of operational data from nuclear 
power plants; Rome (italy); 3-7 Apr 1989. Order Number 
DE89793158. Available from NTIS (US Sales Only), PC A02/MF 
A011. 

This paper describes one part of the U.S. Nuclear Regulatory 
Commission's (NRC's) program for evaluating significant events and 
the process for identifying trends that may be indicative of program- 
matic weaknesses at operating nuclear power plants. A database 
management system was developed to permit analyses of signifi- 
cant operating events, events of potential safety significance, and 
certain reactor scrams. The analyses were based on events and 
problems reported by telephone to the NRC by licensees within 
hours of the events and, therefore, provided current operational 
data trend information. The regulatory requirements for reporting 
significant events, the screening criteria, and the process for identi- 
fying outliers for formal evaluation are described herein. This 
process contributed to an understanding of the underlying causes 
for events and problems. Examples are included of operating expe- 
rience assessments that identified plants with a poor operating 
experience history that was attributable to procedural inadequacies, 
operator training deficiencies, inadequate root cause analysis, and 
inadequate control and planning of activities. 


49437 (CONF-8904156—-11) Main indicators used in French 
PWR units for safety, operation, and maintenance. De Guio, 
J.M. Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 9p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793159. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

The development of analyses aimed at improving nuclear plant 
operations through an optimum use of experience feedback natu- 
rally leads to the implementation of trend indicators in the fields of 
safety, operation and maintenance. This process, part of the more 
general framework of promoting safety culture, facilitates collective 
thinking on these matters at the local site level, and, at the national 
level, allows a clearer definition of the main lines of strategy and 
helps coordinate the resulting actions. 


49438 (CONF-8904156-14) Trend and pattern analysis of 
human performance problems at the Swedish nuclear power 
plants. Bento, J.P. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Belgium). Apr 1989. 12p. 
From CSNI-CEC specialist meeting on trends and pattern analyses 
of operational data from nuclear power plants; Rome (Italy); 3-7 Apr 
1989. Order Number DE89793162. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The last six years of operation of all Swedish nuclear power 
plants were studied with respect to human performance problems 





by analyzing all scrams and licensee event reports (LERs). This pa- 
per is an updated version of a previous report to which the analysis 
results of the events in 1988 were added. The study covers 197 
scrams and 1759 LERs. In general, 38% of the scrams and 27% of 
the LERs, as an average for the years 1983-1988, were caused by 
human performance problems. Among the items studied, emphasis 
was put on the analysis of the causal categories invoived in human 
performance problems resulting in plant events. The most signifi- 
cant causal categories appear to be "work organization”, "work 
place ergonomics”, "procedures not followed”, “training” and "human 
variability”. The trend and pattern of the dominating causal cate- 
gories are discussed. 


49439 (CONF-8904156-19) Trend analysis, based on IRS re- 
ports, for incidents of steam generator tube rupture and loss of 
electric power. Fujiki, K.; ishigami, T.; Namatame; K. Nuclear En- 
ergy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 12p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order Number 
DE89793169. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The importance of the feedback of operational experience to per- 
sonnel and systems dealing with the design, construction, and 
operation of nuclear power plants, is widely recognized. For this 
purpose, it is essential to exchange incident information internation- 
ally, because it frequently includes common features which can be 
applied to nuclear power plants in each member country. The 
JAERI has already established a data-base management and re- 
trieval system for NEA/IRS information and has been carrying out 
analysis of IRS (Incident Reporting System) reports in order to pro- 
vide useful information for regulatory bodies. This paper describes 
the method adopted in a recent analysis of specific types of inci- 
dents i.e. steam generator tube leakage including tube ruptures in 
pressurized water reactors and loss of electric power in boiling wa- 
ter reactors. The analysis results are also provided. 


49440 (CONF-8904156—20) IAEA-IRS analysis activity. Tol- 
stykh, V. Nuclear Energy Agency, 75 - Paris (France). Committee 
on the Safety of Nuclear Installations; Commission of the European 
Communities, Brussels (Belgium). Apr 1989. 8p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793170. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

The main objectives of the IAEA-IRS (incident Reporting System) 
activities are to prevent repetition of unusual events in any NPP and 
to enhance the capability of the nuclear community to improve nu- 
clear safety. This paper outlines international expertise in the 
analysis of collected data on unusual events in NPPs. Exampies il- 
lustrate IAEA-IRS analysis activities in practice. The importance of 
the use of modern techniques to simulate and support human 
decision-making processes for analysis of IRS information is dis- 
cussed. 


49441 (CONF-8904156-22) Trend analysis on component 
level using PSA (NPP safety). Carlsson, L.; Nilsson, T. Nuclear 
Energy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 12p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order Number 
DE89793172. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper outlines the different activities in Sweden relevant to 
the utilization of PSA (trend and pattern analysis) for monitoring the 
safety of Swedish nuclear power plants. It is a systematic use of ex- 
isting data bases. On-going research is developing the necessary 
statistical tools. The basic idea behind developing a trend analysis 
format is that PSA results should be used to develop and modify 
monitored components. The monitoring can be statistically tested 
with existing tools. Incidents/failures are analyzed and actions 
taken. The knowledge is fed back to operating organizations, as 
well as, the PSA teams. Important components can be monitored. 
With an interval of 3-5 years, the component reliability data (T-book) 
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is revised. Transients are continuously monitored and documented 
in an "|-book”. However, several of the risk dominant contributors 
need to be observed differently due to low (if not none) occurrence 
rate. Especially, human errors and common cause failure need 
more attention in the future. Root causes for changes in trends are 
major objectives. These causes include organizational and manage- 
ment aspects as well. 


49442 (CONF-8904156-24) ESFAS: An intormation system 
on worldwide nuclear power stations. Melis, M. Nuclear Energy 
Agency, 75 - Paris (France). Committee on the Safety of Nuclear 
Installations; Commission of the European Communities, Brussels 
(Belgium). Apr 1989. 9p. From CSNI-CEC specialist meeting on 
trends and pattern analyses of operational data from nuclear power 
plants; Rome (Italy); 3-7 Apr 1989. Order Number DE89793174. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

During the analysis and transcoding, within the framework of the 
"AORS - Abnormal Occurrences Reporting System” project at the 
Commission of the European Communities (CEC) - Joint Research 
Centre, Ispra, Italy, of about 30,000 abnormal events which oc- 
curred in nuclear power stations, it was clear to the transcoders (12 
nuclear engineers) that, for a good understanding of the true se- 
quence and safety relevance of events, it was necessary to identify 
the plant layout and characteristics of safety and auxiliary systems. 
This exigency, together with the systematic collection of publicly 
available information (safety reports, utilities descriptions of plants, 
etc.) was the starting point for the development of ESFAS - 
Engineered Safety Features and Auxiliary Systems data base, con- 
ceived as a tool for the various phases of nuclear plant/system 
design up to operational data analysis. 


49443 (CONF-8904156-25) New guides and practices for in- 
cident analyses in the CSN (Spain). Munera, A.; Reig, J. Nuclear 
Energy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 16p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order Number 
DE89793175. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Due to the smail number of nuclear power plants in Spain and 
the wide variety of designs, until now, trend and pattern analysis 
has not been performed on a systematic basis. However, consider- 
ing the importance of operating experience feedback and other 
applications, several actions are being initiated in this field by the 
Regulatory Body in Spain (CSN). This paper describes the recent 
actions taken in this direction. A new safety guide relevant to 
reportable events has been developed and a new group of special- 
ists, to deal exclusively with operating experience, is expected to be 
operative in the near future. 


49444 (CONF-8904156-26) Incident analysis, data gather- 
ing, and use of statistics for operational purposes. Girault, B. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 13p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793176. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The nuclear and fossil-fuel power generation division of Electricite 
de France has developed a data base for operational purpose. Op- 
erational means that the initial analyses and the directions taken 
and adopted at later stages are essentially directed towards experi- 
ence feedback. Consequently, requirements of precision, coherence 
and efficiency characterize the causal analysis applicable to numer- 
ous events, by numerous users, over a long period. This use of 
many analysts, using common methods over a long period of time 
assures the quality of the final results of the data base. The use of 
the results is illustrated in a study of safety related incidents. This 
study resulted in a number of specific remedies that were applied in 
the French power plants. 


49445 (CONF-8904156-28) Plant operation data collection 
and data-base management using NIC system. Inase, S. Nuclear 
Energy Agency, 75 - Paris (France). Committee on the Safety of 
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Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 10p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order Number 
DE89793178. Available from NTIS (US Sales Only), PC A02/MF 
AO1. 

The Nuclear Information Center (NIC), a division of the Central 
Research Institute of the Japanese Electric Power Industry, collects 
nuclear power plant operation and maintenance information in 
Japan and from abroad and transmits the information to all domes- 
tic utilities so that it can be effectively utilized for safe plant 
operation and reliability enhancement. The collected information is 
entered into the data-base system after being keyworded by 
NIC. The data-base system, Nuclear Information Database/ 
Communication System (NICS), has been developed by NIC for 
storage and management of collected information. Objectives of 
keywords are retrieval and classification by the keyword categories. 


49446 (CONF-8904156-29) Spanish operational data man- 
agement system design (DACNE project). Diez, J.E.; Aguinaga, 
M. Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 9p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (Italy); 3-7 Apr 1989. Order 
Number DE89793179. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

From mid-1987, Spanish utilities have been developing an 
information management system consisting of three data bases re- 
spectively devoted to: nuclear power plant energy production 
statistics, significant event reporting, and component reliability. The 
main objective of this project is to provide the information needed to 
support the Spanish Probabilistic Safety Assessment (PSA) pro- 
gram. Nevertheless, the data bases are designed with a view to 
cover the information needs, to improve the data exchange among 
the organizations involved and to coordinate data acquisition from 
the different plants. The whole system will be managed by only one 
organization commissioned to both assuring data coherence and in- 
formation exchange. The expected date to begin operation is 
March, 1989 with a test period of five months. 


49447 (CONF-8904156-30) Experience in performing trends 
and patterns analysis of nuclear power plant operational data. 
Novak, T.M.; Williams, M.H.; Denning, R.L. Nuclear Energy Agency, 
75 - Paris (France). Committee on the Safety of Nuclear Installa- 
tions; Commission of the European Communities, Brussels 
(Belgium). Apr 1989. 17p. From CSNI-CEC specialist meeting on 
trends and pattern analyses of operational data from nuclear power 
plants; Rome (Italy); 3-7 Apr 1989. Order Number DE89793180. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The Office for Analysis and Evaluation of Operational Data 
(AEOD) of the U.S. Nuclear Regulatory Commission (USNRC) has 
conducted a formal trends and patterns program since 1982. Since 
that time, the methods and end products of the program have 
evolved through experience and changes in the environment for 
trends and patterns analysis, i.e., increasing regulatory emphasis on 
operations and balance of plant performance, emergence of perfor- 
mance indicators, the availability of personal computer hardware 
and software to perform analysis, and changes in the information 
reported to the USNRC. This paper discusses the technical mile- 
stones of the AEOD trends patterns program in terms of: (1) 
sources of operational data, e.g., pre- and post- 1984 Licensee 
Event Reports, NPRDS; (2) data storage and retrieval, e.g., Se- 
quence Coding and Search System (SCSS); (3) statistical methods, 
€.g., contingency table analysis; (4) types of results. The paper 
summarizes the major lessons learned in the process of implement- 
ing a trends and patterns program and outlines future direction. 


49448 


(CONF-8904156-32) Exploratory trend and pattern 
analysis of Caorso (Italy) plant through the TENDA program. 
Barsanti, P.; Tabellini, M. Nuclear Energy Agency, 75 - Paris 
(France). Committee on the Safety of Nuclear Installations; Com- 
mission of the European Communities, Brussels (Belgium). Apr 
1989. 15p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
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(Italy); 3-7 Apr 1989. Order Number DE89793182. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

The eleven years of operating experience of Caorso NPP supply 
a consistent and homogeneous data set of events involving safety- 
related systems and components. These data, periodically 
transmitted to the Italian regulatory body (ENEA/DISP) by the utility 
(ENEL), as required by the Italian rules and regulations, are col- 
lected into a computerized Data Bank (SEME). A PC software 
package (TENDA), which uses, as input, the codes from the SEME 
Data Bank, was set-up inside ENEA/DISP, with the aim of perform- 
ing automatic trend and pattern analysis. Graphic software was also 
utilized for a more self-explaining presentation of the results. They 
are being utilized as input for subsequent studies related to other 
plants (e.g. PRA and living PRA as well). Plans for the utilization of 
the TENDA program for new plants and in the conventional area 
are now under consideration. 


49449 (CONF-8904156-33) Multivariate statistical methodol- 
ogy, using nuclear power plant operational data, for detection 
of degradation and failure trends. Samanta, P.K.; Teichmann, T. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 12p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (italy); 3-7 Apr 1989. Order 
Number DE89793183. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

In this paper, a multivariate statistical method is presented and 
demonstrated as a means for analyzing nuclear power plant tran- 
sients (or events) and safety system performance to detect, based 
on operational data, malfunctions and degradations within the 
course of the event. The study provides the methodology and illus- 
trative examples based on data gathered from the simulation of 
nuclear power plant transients (due to lack of easily accessible op- 
erational data). Such an approach, once fully developed, can be 
used to detect failure trends and patterns and thus can lead to the 
prevention of conditions with serious safety implications. 


49450 (CONF-8904156-36) CESAS: Computerized event 
sequence abstracting system outlines and applications. Watan- 
abe, N.; Kensuke, K.; Fujiki, K. Nuclear Energy Agency, 75 - Paris 
(France). Committee on the Safety of Nuclear Installations; Com- 
mission of the European Communities, Brussels (Belgium). Apr 
1989. 17p. From CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear power plants; Rome 
(Italy); 3-7 Apr 1989. Order Number DE89793187. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

For the purpose of efficient utilization of the safety-related event 
information on the nuclear power plants, a new computer software 
package CESAS has been under development. CESAS is to 
systematically abstract the event sequence, that is a series of se- 
quential and causal relationships between occurrences, from the 
event description written in the natural language of English. This 
system is designed to be based on the knowledge engineering 
technique utilized in the field of natural language processing. The 
analytical process in this system consists of morphenic, syntactic, 
semantic and syntagmatic analyses. At this moment, the first ver- 
sion of CESAS has been developed and applied to several real 
event description for studying its feasibility. This paper describes 
the outlines of CESAS and one of analytical results in comparison 
with a manually-extracted event sequence. 


49451 (CONF-8904156-38) Trend and pattern analysis of 
operational data through cooperation between OECD countries. 
Dupuis, M.C. Nuclear Energy Agency, 75 - Paris (France). Commit- 
tee on the Safety of Nuclear Installations; Commission of the 
European Communities, Brussels (Belgium). Apr 1989. 11p. From 
CSNI-CEC specialist meeting on trends and pattern analyses of op- 
erational data from nuclear power plants; Rome (Italy); 3-7 Apr 
1989. Order Number DE89793189. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

This paper deals with trend analyses achieved by NEA/OECD 
countries to assess nuclear power plant operational safety experi- 
ence. It describes the main features of the Incident Reporting 
System operated by the NEA to collect relevant safety events from 
nuclear power plants. It presents the results of exchange methods 





within Principal Working Group . 1 (PWG1) in charge of operating 
experience and human factors; the use of preselected IRS incidents 
is illustrated by the study performed by PWG1 of losses of contain- 
ment functions; some trends resulting from expanded international 
exchanges dealing with operational improving technical specifica- 
tions. 


49452 (CONF-8904156-39) Analysis and evaluation of infor- 
mation on human errors relevant to operation and maintenance 
of nuclear power plants. Takano, K.; Sawayanagi, K.; Kabetani, T. 
Nuclear Energy Agency, 75 - Paris (France). Committee on the 
Safety of Nuclear Installations; Commission of the European Com- 
munities, Brussels (Belgium). Apr 1989. 10p. From CSNI-CEC 
specialist meeting on trends and pattern analyses of operational 
data from nuclear power plants; Rome (italy); 3-7 Apr 1989. Order 
Number DE89793190. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

The J-HPES, a method to analyze human errors, is a modified 
version of the HPES (Human Performance Evaluation System) de- 
veloped by the Institute of Nuclear Power Operations (INPO), and is 
designed to be utilized easily at Japanese nuclear power plants. 
The characteristics of the modifications are as follows: (1) to ana- 
lyze the implication of facts at the time of occurrence of a human 
error, from three points of view; (2) to analyze relevant causes of a 
human error by plotting all of the causes on single chart; (3) to 
make it possible to arrange systematically connection between 
causes and causes, and relationships between causes and counter- 
measures. It has been planned to apply the J-HPES to the actual 
cases of human errors at the domestic nuclear power plants. 


49453 (EGG-M-88272) SCDAP/RELAPS code assessment: 
Models for the liquefaction of UO. in molten zircaloy. Allison, 
C.M.; Carlson, E.R.; Cheng, T.C.; Siefken, L.J.; Hohorst, J.K. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1989]. 6p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC07-761D01570. 
(CONF-891004-3: 4. international topical meeting on nuclear reac- 
tor thermal hydraulics, Karisruhe (Germany, F.R.), 10-13 Oct 1989). 
Order Number DE89016198. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

SCDAP/RELAP5-MOD2 UOz liquefaction models for (a) the rate 
of liquefaction, (b) limits on the amount of UO, that can be liquefied 
in molten Zircaloy, and (c) Zircaloy melting are described. Compar- 
isons of the current and early models with the results from the PBF 
Severe Fuel Damage Test 1-4 bundie heatup and meltdown experi- 
ment are presented and discussed. 23 refs., 6 figs. 


49454 
cally safe reactors: safety aspects (Italian nuclear policy). 
Naschi, G. ENEA, Rome (italy). Direzione Sicurezza Nucleare e 
Protezione Sanitaria. 1987. 115p. (In Italian). (CONF-8702176-1: 
Environment and safety session, Rome (italy), 24 Feb 1987). Order 
Number DE89793143. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

While reactors are being made safer, they are also becoming 
more complex in terms of design and operating requirements. Con- 
struction times are increasing. Several volumes of technical 
specifications and operating procedures are required as support 
documents for licensing and commissioning. Sophisticated proba- 
bilistic methods, difficult to understand for those not directly involved 
in their implementation, are now being employed in the preparation 
of risk assessments. This report assesses the impacts of technology 
upon the safety and marketability of reactors. Technological devel- 
opments related to radiation protection and environmental protection 
are covered. The discussion is limited to light water reactors in that, 
at present, they are the only ones of interest to Italian industry. 


49455 (EPRI-NP—2511-CCM-A-Vol.1-Rev.3) VIPRE-01: A 
thermal-hydraulic code for reactor cores: Volume 1, Mathemati- 
cal modeling: Revision 3. Stewart, C.W.; Cuta, J.M.; Montgomery, 
S.D.; Kelly, J.M.; Basehore, K.L.; George, T.L.; Rowe, D.S. Electric 
Power Research Inst., Palo Alto, CA (USA); Pacific Northwest Lab., 
Richland, WA (USA). c Aug 1989. 40p. Sponsored by Electric Power 
Research Institute. DOE Contract ACO6-76RL01830. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The VIPRE-01 thermal hydraulics code for PWR and BWR analy- 
sis has undergone significant modifications and error correction. 


(ENEA-DOC-DISP-87-3) First generation to intrinsi- 
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This manual for the updated code, designated as VIPRE-01 Mod- 
02, describes improvements that eliminate problems of slow 
convergence with the drift flux model in transient simulation. To up- 
date the VIPRE-01 code and its documentation the drift flux model 
of two-phase flow was implemented and error corrections devel- 
oped during VIPRE-01 application were included. The project team 
modified the existing VIPRE-01 equations into drift flux model equa- 
tions by developing additional terms. They also developed and 
implemented corrections for the errors identified during the last four 
years. They then validated the modified code against standard test 
data using selected test cases. The project team prepared docu- 
mentation revisions reflecting code improvements and corrections to 
replace the corresponding sections in the original VIPRE docu- 
ments. The revised VIPRE code, designated VIPRE-01 Mod-02, 
incorporates improvements that eliminate many shortcomings of the 
previous version. During the validation, the code produces satisfac- 
tory output compared with test data. The revised documentation is 
in the form of binder pages to replace existing pages in three of the 
original manuals. 


49456 (EPRI-NP—2511-CCM-A-Vol.2-Rev.3) VIPRE-01: A 
thermal-hydraulic code for reactor cores: Volume 2, User’s 
manual: Revision 3. Cuta, J.M.; Koontz, A.S.; Stewart, C.W.; 
Montgomery, S.D.; Nomura, K.K. Electric Power Research inst., 
Palo Alto, CA (USA); Pacific Northwest Lab., Richland, WA (USA). c 
Aug 1989. 38p. Sponsored by Electric Power Research Institute. 
DOE Contract ACO6-76RL01830. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

The VIPRE-01 thermal hydraulics code for PWR and BWR analy- 
sis has undergone significant modifications and error correction. 
This manual for the updated code, designated as VIPRE-01 Mod- 
02, describes improvements that eliminate problems of slow 
convergence with the drift flux model in transient simulation. To up- 
date the VIPRE-01 code and its documentation the drift flux model 
of two-phase flow was implemented and error corrections devel- 
oped during VIPRE-01 application were included. The project team 
modified the existing VIPRE-01 equations into drift flux model equa- 
tions by developing additional terms. They also developed and 
implemented corrections for the errors identified during the last four 
years. They then validated the modified code against standard test 
data using selected test cases. The project team prepared docu- 
mentation revisions reflecting code improvements and corrections to 
replace the corresponding sections in the original VIPRE docu- 
ments. The revised VIPRE code, designated VIPRE-01 Mod-02, 
incorporates improvements that eliminate many shortcomings of the 
previous version. During the validation, the code produced satisfac- 
tory output compared with test data. The revised documentation is 
in the form of binder pages to replace existing pages in three of the 
original manuals. 


49457 (EPRI-NP—2511-CCM-A-Vol.3-Rev.3) VIPRE-01: A 
thermal-hydraulic code for reactor cores: Volume 3, Program- 
mer’s manual: Revision 3. Cuta, J.M.; Koontz, A.S.; Stewart, 
C.W.; Montgomery, S.D.; Nomura, K.K. Electric Power Research 
Inst., Palo Alto, CA (USA); Pacific Northwest Lab., Richland, WA 
(USA). c Aug 1989. 30p. Sponsored by Electric Power Research In- 
stitute. DOE Contract AC06-76RL01830. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

The VIPRE-01 thermal hydraulics code for PWR and BWR analy- 
sis has undergone significant modifications and error correction. 
This manual for the updated code, designated as VIPRE-01 Mod- 
02, describes improvements that eliminate problems of slow 
convergence with the drift flux model in transient simulation. To up- 
date the VIPRE-01 code and its documentation the drift flux model 
of two-phase flow has been implemented and error corrections de- 
veloped during VIPRE-01 application have been included. The 
project team modified the existing VIPRE-01 equations inte drift flux 
model equations by developing additional terms. They also devel- 
oped and implemented corrections for the errors identified during 
the last four years. They then validated the modified code against 
standard test data using selected test cases. The project team pre- 
pared documentation revisions reflecting code improvements and 
corrections to replace the corresponding sections in the original 
VIPRE documents. The revised VIPRE code, designated VIPRE-01 
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Mod-02, incorporates improvements that eliminate many shortcom- 
ings of the previous version. During the validation, the code 
produced satisfactory output compared with test data. The revised 
documentation is in the form of binder pages to replace existing 
pages in three of the original manuals. 


49458 (EPRI-NP-5566) Linear and nonlinear response of 
structures and equipment to California and eastern United 
States earthquakes: Final report. Toro, G.R.; McGuire, R.K.; Cor- 
nell, C.A.; Sewell, R.T. Electric Power Research Inst., Palo Alto, CA 
(USA); Risk Engineering, Inc., Golden, CO (USA); Stanford Univ., 
CA (USA). c Aug 1989. 112p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This report investigates and compares the response of nuclear- 
plant structures and equipment subject to small-magnitude, short 
distance recordings of earthquakes in the central and eastern 
United States and large-magnitude recordings from California earth- 
quakes. For the structure, this study considers a number of models 
with several frequencies and numbers of floors. For the equipment, 
which is modeled as having one degree of freedom, this study con- 
siders a wide range of frequencies and locations within the 
structure. Linear and nonlinear behavior of both structures and 
equipment is considered. This study concentrates on the response 
of high-frequency equipment and how this response is affected by 
high-frequency base motions from small earthquakes in the central 
and eastern US and by structural nonlinearity induced by the more 
intense, large-magnitude California records. This study presents 
simple, fast methods for the preliminary assessment of equipment 
response to a given ground motion. These methods require minimal 
amounts of information on the structure and the ground motion, and 
should prove useful when decisions must be made under time and 
economic pressures. 31 refs., 46 figs., 6 tabs. 


49459 (EPRI-NP-6472) Relay behavior at the Perry Nuclear 
Power Plant during the 1986 earthquake in Leroy, Ohio: Final 
report. Skreiner, K.M.; Stevenson, J.D.; Wilson, P.R. Electric Power 
Research Inst., Palo Alto, CA (USA); Nutech Engineers, Inc., San 
Jose, CA (USA); Stevenson and Associates, Cleveland, OH (USA). 
c Sep 1989. 77p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The behavior of safety-related relays at the Perry Nuclear Power 
Plant during the January 31, 1986 magnitude 5.0 Leroy, Ohio earth- 
quake and the seismic response levels to which they were 
subjected was investigated and documented for further study. The 
seismic performance of relays is an issue of current interest in the 
resolution of Unresolved Safety Issue A-46, “Seismic Qualification 
of Equipment in Operating Nuclear Power Plants.” Relays are a 
class of equipment, important to the seismic performance of nuclear 
plants, whose seismic behavior and ruggedness is difficult to quan- 
tify. Relays do not have to fail structurally but may operate 
spuriously by the chatter of their contacts to jeopardize the safety 
function. The data for this study were provided by the detailed post- 
earthquake engineering study performed by the Cleveland Electric 
Illuminating Company and additional investigations performed by the 
Electric Power Research Institute. All of the energized safety-related 
systems continued to operate through the event, and none of the 
safety-related systems in the standby mode experienced any spuri- 
ous operation. While the Leroy earthquake 2% damped floor 
response spectra exceeded the safe shutdown earthquake (SSE) 
design spectra in the frequency range of 18Hz to 30Hz by as much 
as a factor of around three, safety-related relays worked satisfacto- 
rily. This was due to the fact that they were seismically qualified at 
considerably higher levels than the Leroy earthquake. 27 refs., 26 
figs., 10 tabs. 


49460 


(ETDE-IT-89-16) Critical analysis of state-of-the-art 
technology relevant to fuel DEBRIS heat removal. Celata, G.P.; 


Cumo, M.; Farello, G.E.; Setaro, T. Comitato Nazionale per 
Energia Nucleare, Casaccia (Italy). Dipt. Reattori Termici. Dec 
1987. 54p. (In Italian). Order Number DE89793191. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

This critical analysis of particle bed (DEBRIS) quenching 
techniques particularly regards accidents in nuclear reactors. It in- 
vestigates complete loss of coolant in relation to the degradation of 
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fuel elements or to the fusion of reactor cores. Directions taken by 
current research programs in this field, as well as models cited in 
relevant literature, are examined with the aim of establishing guide- 
lines for a new research plan to be adopted by the heat exchange 
lab of ENEA (Italian Commission for Nuclear and Alternative Energy 
Sources). 


49461 (IAEA-TECDOC-499) Models and data requirements 
for human reliability analysis. Report of a consultants meeting 
held in Laxenburg, 7-11 December 1987. International Atomic En- 
ergy Agency, Vienna (Austria); International Inst. for Applied 
Systems Analysis, Laxenburg (Austria). Mar 1989. 151p. (CONF- 
8712150—: Consultants meeting on models and data requirements 
for human reliability analysis, Laxenburg (Austria), 7-11 Dec 1987). 
Order Number DE90601634. Available from NTIS (US Sales Only), 
PC A08/MF A01 - OSTI; INIS. 

It has been widely recognised for many years that the safety of 
the nuclear power generation depends heavily on the human factors 
related to plant operation. This has been confirmed by the accidents 
at Three Mile Island and Chernobyl. Both these cases revealed how 
human actions can defeat engineered safeguards and the need for 
special operator training to cover the possibility of unexpected plant 
conditions. The importance of the human factor also stands out in 
the analysis of abnormal events and insights from probabilistic 
safety assessments (PSA's), which reveal a large proportion of 
cases having their origin in faulty operator performance. A consul- 
tants’ meeting, organized jointly by the International Atomic Energy 
Agency (IAEA) and the International Institute for Applied Systems 
Analysis (IIASA) was held at IIASA in Laxenburg, Austria, Decem- 
ber 7-11, 1987, with the aim of reviewing existing models used in 
Probabilistic Safety Assessment (PSA) for Human Reliability Analy- 
sis (HRA) and of identifying the data required. The report collects 
both the contributions offered by the members of the Expert Task 
Force and the findings of the extensive discussions that took place 
during the meeting. Refs, figs and tabs. 


49462 (IAEA-TECDOC—504, pp. 193-206) IAEA’s experience 
in compiling a ‘generic component reliability data base’. Tomic, 
B. (international Atomic Energy Agency, Vienna (Austria). Div. of 
Nuclear Safety); Lederman, L. International Atomic Energy Agency, 
Vienna (Austria). Apr 1989. (CONF-8802151-: Technical committee 
on evaluation of reliability data sources, Vienna (Austria), 1-5 Feb 
1988). In Evaluation of reliability data sources. Report of a technical 
committee meeting held in Vienna, 1-5 February 1988. Order Num- 
ber DE90602746. Available from NTIS (US Sales Only), PC A14/MF 
A01 - OSTI; INIS. 

This paper reflects insights gained compiling data from generic 
data sources and highlights advantages and pitfalls of using generic 
component reliability data in PSAs. Considering current IAEA efforts 
to prepare a computer code package for event tree and fault tree 
analysis in personal computers (PSAPACK) and the need for a reli- 
ability data base, a compilation of published component reliability 
data was undertaken at IAEA. Some of the features of the data 
base, like the coding system, are therefore directly governed by the 
package. As of today the generic data base contains about 1,000 
different records, including practically all the components which are 
accounted for in PSA studies of Nuclear Power Plants. With many 
different sources providing different types of information, it was nec- 
essary to define a unique record form which would enable inclusion 
of information in a systematic and consistent manner and also user 
friendly for information overview and retrieval. The IAEA Generic 
Data Base was created using the IBM-PC software dBase Ill, so it 
can be stored in data base or in the plain text format. Therefore its 
use is not limited to PASPACK. During the development of the Data 
Base insights were gained in how different data bases address dif- 
ferent problem areas: component boundary definition, failure mode 
definition, operating mode definition, operating environment defini- 
tion. These insights and possible ways of avoiding or solving such 
problems are addressed in the paper. The IAEA effort to compile a 
generic component reliability data base aimed at identifying 
strengths and limitations of generic data usage and at highlighting 
pitfalls which deserve special consideration. It was also intended to 
complement the PSAPACK package and to facilitate its use. More- 
over, it should be noted, that the IAEA has recently initiated a 





Coordinated Research Program in Reliability Data Collection, Re- 
trieval and Analysis. 


49463 (IAEA-TECDOC—504, pp. 255-268) Methods for com- 
bining plant specific operating experience data with data from 
other nuclear power plants in PRA/PSA studies. Lehtinen, E. 
(Technical Research Centre of Finland, Espoo (Finland). Electrical 
Engineering Lab.); Pulkkinen, U.; Kuhakoski, K. International Atomic 
Energy Agency, Vienna (Austria). Apr 1989. (CONF-8802151-: 
Technical committee on evaluation of reliability data sources, Vienna 
(Austria), 1-5 Feb 1988). In Evaluation of reliability data sources. 
Report of a technical committee meeting held in Vienna, 1-5 Febru- 
ary 1988. Order Number DE90602746. Available from NTIS (US 
Sales Only), PC A14/MF A01 - OSTI; INIS. 

Based on the achievements of the availability performances, 
scram frequencies and other performance indicators, nuclear power 
plants can be regarded as an inhomogeneous population with re- 
spect to their performances. The studies have shown that the 
availability performances achieved by the nuclear power plants are 
correlated with several factors: unit design and vintage, degree of 
standardisation, equipment suppliers, competence and co-operation 
of all the nuclear energy parties in the site country, etc. The hetero- 
genity of nuclear power plants with respect to plant type and main 
characteristics, on the one hand, and the differences between the 
operational achievements, on the other hand, result in estimation 
problems when we are evaluating for example failure rates and ini- 
tial event frequencies for plant specific PRA/PSA studies. These 
estimation problems are usually solved by using empirical or sub- 
jective Bayesian methods. The empirical Bayesian method utilizes 
the prior distribution based on the operating experiences from a 
population of some nuciear power plants and the plant specific 
evidence. In the subjective Bayesian method the operating experi- 
ences from other plants are weighted in some subjective way and 
after that combined with the plant specific evidence. In this paper 
both the empirical and subjective Bayesian methods are described 
and compared. In the subjective Bayesian method the rules for se- 
lecting weights are discussed. The weighting criteria can be based 
on some characteristics of the nuclear power plants or on some fac- 
tors contributed to the plant performances. The use of subjective 
weights makes it possible to utilize the largest evidence, but it also 
has an impact on the uncertainty of the estimates. These uncertain- 
ties are also considered in the paper. Finally the characteristics of 
the different methods are illustrated with some examples of practical 
nature. (author) 


49464 (IAEA-TECDOC-511) Decontamination and decom- 
missioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1989. 102p. 
Order Number DE90602758. Available from NTIS (US Sales Only), 
PC AO6/MF A014 - OSTI; INIS. 

Since 1973, when IAEA first introduced the subject of decontami- 
nation and decommissioning into its program, 12 Agency reports 
reflecting the needs of the Member States on these topics have 
been published. These reports summarize the work done by various 
Technical Committees, Advisory Groups, and International Sym- 
posia. While the basic technology to accomplish decontamination 
and decommissioning (D and D) is fairly well developed, the 
Agency feels that a more rapid exchange of information and coordi- 
nation of work are required to foster technology, reduce duplication 
of effort, and provide useful results for Member States planning D 
and D activities. Although the Agency’s limited financial resources 
do not make possible direct support of every research work in this 
field, the IAEA Coordinated Research Programme (CRP) creates a 
forum for outstanding workers from different Member States brought 
into closer contact with one another to provide for more effective in- 
teraction and, perhaps subsequently, closer collaboration. The first 
IAEA Coordinated Research Programme (CRP) on decontamination 
and decommissioning was initiated in 1984. Nineteen experts from 
11 Member States and two international organizations (CEC, 
OECD/NEA) took part in the three Research Coordination Meetings 
(RCM) during 1984-87. The final RCM took place in Pittsburgh, 
USA, in conjunction with the 1987 International Decommissioning 
Symposium (sponsored by the US DOE and organized in coopera- 
tion with the IAEA and OECD/NEA). The present document 
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summarizes the salient features and achievements of the coordi- 
nated research work performed during the 1984-87 programme 
period. The document consists of two parts: Part 1, Summary of the 
three research coordination meetings and Part 2, Final submissions 
by participants on the research work performed during 1984-1987. 
A separate abstract was prepared for each of the 7 reports pre- 
sented. Refs, figs and tabs. 


49465 (IAEA-TECDOC-511, pp. 47-53) Decontamination of 
the main circuits of the G2 gas-graphite reactor. Lurie, R. (Com- 
missariat a l’Energie Atomique, Bagnols-sur-Ceze (France). Inst. de 
Protection et de Surete Nucleaire). International Atomic Energy 
Agency, Vienna (Austria). Jun 1989. In Decontamination and de- 
commissioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. Order Num- 
ber DE90602758. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

The decommissioning programme for the gas-cooled graphite 
reactor G2 at Marcoule, France, includes decontamination of the fa- 
cility in such a manner that the solutions are as small as possible 
and the process is carried out remotely. Low contamination levels 
and large amounts of construction materials led to the selection of 
decontamination procedures which would permit the reuse or recy- 
cle of the construction material. Two approaches were considered, 
the first consisting of in-situ decontamination, the second consisting 
of dismantling the materials and subsequent decontamination in a 
central decontamination facility. Laboratory testing included applica- 
tion of various acids and mixtures of gels and foams, high pressure 
jet, and electrochemical decontamination methods. With acidic solu- 
tions decontamination factors over 100 were obtained in less than 
two hours; with gels and foams similar results could be reached, the 
latter method proving to be less aggressive and resulting in removal 
of lower amounts of contaminated material. Full scale tests were 
performed in 1986 and 1987 with 30 tons of steel (300 m*) using 
the gel technique which during laboratory testing offered most 
promising results. The results confirmed that the gel technique can 
successfully be used, where contaminated surface is accessible for 
gel spraying. In order to adapt the reagent to the type of base ma- 
terial and to the contaminant, thorough laboratory tests have to be 
carried out. (author). 


49466 (IAEA-TECDOC-511, pp. 93-102) Shippingport station 
decommissioning project: Overview and progress report for 
the fiscal years 1984-1985, 1986 and 1987. Murphie, W.E. (De- 
partment of Energy, Washington, DC (USA). Div. of Facility and Site 
Decommissioning Projects). International Atomic Energy Agency, Vi- 
enna (Austria). Jun 1989. In Decontamination and decommissioning 
of nuclear facilities. Final report of three research co-ordination 
meetings held between 1984 and 1987. Order Number 
DE90602758. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

A general project overview of the Shippingport Station decommis- 
sioning programme is given. This includes the background of the 
project, and the development and implementation of plans for the 
management, engineering and site operations. The technical objec- 
tives of the project are highlighted. Removal of reactor and internals 
in one-piece is a special feature of this project. Physical work of de- 
commissioning started in 1985 with the site release scheduled for 
1990. (author). 5 figs. 


49467 (IAEA-TECDOC-516) Medical aspects of the Cher- 
nobyi accident. Proceedings of an all-union conference held in 
Kiev, 11-13 May 1988. International Atomic Energy Agency, Vienna 
(Austria); Ministerstvo Zdravookhraneniya SSSR, Moscow (USSR); 
All-Union Scientific Centre of Radiation Medicine, Kiev (Ukrainian 
SSR). Jul 1988. 381p. (CONF-8805334—: All-union conference on 
medical aspects of the Chernobyl accident, Kiev (Ukrainian SSR), 
11-13 May 1988). Order Number DE90604939. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

From 11 to 13 May 1988, the All-Union Scientific Centre of Radi- 
ation Medicine convened a Conference on Medical Aspects of the 
Chernobyl Accident in Kiev. This was the first conference on this 
subject with international participation held in the Soviet Union. 
There were 310 specialists representing Soviet scientific establish- 
ments and over 60 experts from 23 other countries and international 
organizations participated in the Conference. Participants at the 


ERA Vol. 14, No. 23 113 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


Conference discussed medical aspects of accident mitigation, in- 
cluding therapeutic, psychological, demographic, epidemiological 
and dosimetric problems. These proceedings include 29 reports 
presented by Soviet scientists during the four sessions as well as 
summaries of discussions and opening addresses. Refs, figs and 
tabs. 


49468 (INIS-XN-184) Act No. 732 of December 7, 1988. Act 
to amend the Act on civil liability for nuclear damage. |nterna- 
tional Atomic Energy Agency, Vienna (Austria). 7 Dec 1988. 4p. 
Order Number DE90601762. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

Translated from Danish original Act also included: lov om aen- 
dring af lov om erstatning for atomskader (nukleare skader). 

This Act amends Act No. 332 of June 19, 1974 on civil liability for 
nuclear damage, enabling Denmark to ratify the 1982 Protocols to 
amend the Paris Convention and the Brussels Supplementary Con- 
vention as well as the 1988 Joint Protocol relating to the application 
of the Vienna and the Paris Convention. The 1988 Act raises the 
nuclear operator's liability from 75 million DKr to 60 million SDRs 
while cover involving State funds is raised from 120 million units of 
account to 300 million SDRs. The Act entered into force on July 1, 
1989 except for the provision on State funds which becomes effec- 
tive when the 1982 Protocol amending the Brussels Convention 
comes into force. (NEA). 


49469 (INIS-XN-190) Act No. 88-1093 of 1 December 1988 
amending Act. No. 65-956 of 12 November 1965 on the third 
party liability of operators of nuclear ships amended by Act 
No. 68-1045 of 29 November 1968. international Atomic Energy 
Agency, Vienna (Austria). 3 Dec 1988. 1p. (in French). Order Num- 
ber DE90602915. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

The purpose of this amendment is to specify the liability regime of 
operators of nuclear ships belonging to the State. Henceforth in 
case of nuclear damage caused outside the national territory the 
amount of their liability will be determined by the law of the State on 


whose territory or in whose territorial waters the damage has oc- 
curred. If the law of that State fixes no limit, the operator's liability 
will be unlimited. (NEA). 


49470 (NIIAR-31-762) Fuel assembly non-stationary tem- 
perature field analysis accounting full or partial loss of flow. 
Grachev, V.D.; Maershin, A.A.; Mel’der, R.R.; Udal’tsova, M.V. 
Nauchno-lssledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR). 1988. 12p. (In Russian). Order Number DE90605513. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

T-17772. 

Accidents that relate to the blockage of the fuel assembly inlet 
are considered. The calculation technique combining the procedures 
of finite element method and conventional finite difference one is 
suggested. The fuel assemblies located near the fuel assembly 
blocked are shown to influence considerably on its temperature field 
decreasing the velocity of temperature growth in the peripheral re- 
gion. 7 refs.; 5 figs. 


49471 (NIRS-M-71, pp. 3-13) System for prediction of envi- 
ronmental emergency dose intormation. Moriuchi, Shigeru (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). National Inst. of Radiological Sciences, Chiba (Japan). 
Jan 1989. (in Japanese). (CONF-8712149-: 19. NIRS symposium, 
Chiba (Japan), 10-11 Dec 1987). In Exposed dose evaluation and 
medical care of radiation accidents. Order Number DE90001023. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

According to the national research program revised by the Japan 
Nuclear Safety Commission after the TMI-2 reactor accident JAERI 
started the development of a computer code system for the real- 
time prediction of environmental consequences following a nuclear 
reactor accident, and in 1985 the basic development of the System 
for Prediction of Environmental Emergency Dose Information 
SPEEDI was completed. The system consists of three-dimensional 
models of wind field calculation (WIND04), dispersion calculation 
(PRWDA) and internal and external dose calculation (CIDE), and is 
designed to speedily predict radioactive concentration in the air, the 
ground deposition and radiation doses of upto 100 km range by 
simulation calculation when the radioactive materials are 
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accidentally released from a reactor. At Chernobyl accident the cal- 
culational domain of SPEEDI were extended tentatively up to 2000 
km, and simulation calculations of the movement of radioactive 
cloud were executed, and the estimation of the amounts of released 
radioactivities were made using calculated results and observed 
data. The calculated distribution and the movement of plume well 
agreed with the distribution patterns evaluated from observation 
data, and the estimated source term agreed approximately with 
data reported from USSR and other countries. (author). 


49472 (NIRS-M—71, pp. 25-33) Further studies into the 
emergency medical care of radiation accidents. Nakao, Isamu 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (In Japan- 
ese). (CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 
10-11 Dec 1987). In Exposed dose evaluation and medical care of 
radiation accidents. Order Number DE90001023. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

The emergency medical care of radiation accidents constitute a 
peculier characteristics of radiation protection including the works of 
the administrative management, environmental radiological monitor- 
ing and health physics around the clinical medicine. It is thought to 
be an interdisciplinary medical field which is designated as a com- 
prehensive medicine for radiation hazard. Moreover, it will be 
thought that the radiological medicine is not only the medical sci- 
ence which deals with the use of radiant energy in the diagnosis and 
treatment of disease, but also the art and science of maintenance 
of health and cure for radiation injuries, just as the two wheels of a 
cart. It should reward the needs of today. We would like to expect 
that this symposium will be a clue to the theoretical systematization 
of the comprehensive medicine of radiation accidents. (author). 


49473 (NIRS-M—71, pp. 94-101) Radiological examination for 
tourists come from the contaminated area around Chernobyl. 
Koizumi, Katsuzo (National Inst. of Radiological Sciences, Chiba 
(Japan)). National Inst. of Radiological Sciences, Chiba (Japan). 
Jan 1989. (in Japanese). (CONF-8712149—: 19. NIRS symposium, 
Chiba (Japan), 10-11 Dec 1987). In Exposed dose evaluation and 
medical care of radiation accidents. Order Number DE90001023. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Just after the nuclear accident at Chernobyl in USSR, a special 
program on radiological examination was put into execution by Na- 
tional Institute of Radiological Sciences (NIRS) for 118 airplane 
passengers come from the contaminated area around Chernobyl. 
They were suspected to have been exposed and to have been con- 
taminated during stay in Kiev near Chernobyl on April 30 and May 
1, 1986, judging from the reported meteorological information. Upon 
their arrival at Tokyo International Airport, radiological examination 
was made against their clothes, baggages and hairs. Radioactivities 
ranging 1000~10000 cpm were detected from about a half of the 
passengers by GM survey meter. Decontaminations against fifteen’s 
hair were made at Radiation Emergency Handling suite of NIRS. 
Thyroid burdens of |-131 were measured with Nal(Tl) scintillation 
type whole body counter, and the maximum burden was 2.2 x 10° 
Bq. Absorbed dose of §-ray was also measured with a thermolumi- 
nescent detector using contaminated clothes in order to estimate 
the shallow dose equivalent. The maximum dose for skin was esti- 
mated to be 0.02 Gy. This dose level was not considered to be 
radiologically significant, and it was concluded that the contamina- 
tion has no effect on health of the passengers. (author). 


49474 (NIRS-M-71, pp. 152-158) Planning of emergency 
medical treatment in nuclear power plant. Kusama, Tomoko 
(Tokyo Univ. (Japan). Faculty of Medicine). National Inst. of Radio- 
logical Sciences, Chiba (Japan). Jan 1989. (In Japanese). 
(CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 
1987). In Exposed dose evaluation and medical care of radiation 
accidents. Order Number DE90001023. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

Medical staffs and health physicists have shown deep concern at 
the emergency plans of nuclear power piants after the TMI nuclear 
accident. The most important and basic countermeasure for acci- 
dents was preparing appropriate and concrete organization and 
plans for treatment. We have planned emergency medical treatment 
for radiation workers in a nuclear power plant institute. The emer- 
gency medical treatment at institute consisted of two stages, that is 





on-site emergency treatment at facility medical service. In first step 
of planning in each stage, we selected and treatment at facility 
medical service. In first step of planning in each stage, we selected 
and analyzed all possible accidents in the institute and discussed 
on practical treatments for some possible accidents. The manuals 
of concrete procedure of emergency treatment for some accidents 
were prepared following discussion and facilities and equipment for 
medical treatment and decontamination were provided. All workers 
in the institute had periodical training and drilling of on-site 
emergency treatment and mastered technique of first aid. Decon- 
tamination and operation rooms were provided in the facillity 
medical service. The main functions at the facility medical service 
have been carried out by industrial nurses. Industrial nurses have 
been in close co-operation with radiation safety officers and medical 
doctors in regional hospital. (author). 


49475 (NUREG—0090-Vol.12-No.1) Report to Congress on 
abnormal occurrences, January—March 1989. Nuclear Regulatory 
Commission, Washington, DC (USA). Office for Analysis and Evalu- 
ation of Operational Data. Aug 1989. 19p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC A03/MF A01 - 
GPO; OSTI; INIS. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event which 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health and safety and requires a Quar- 
terly report of such events to be made to Congress. This report 
covers the period January 1 to March 31, 1989. For this reporting 
period, there were two abnormal occurrences at nuclear power 
plants licensed to operate. The first had generic implications and in- 
volved a plug failure resulting in a steam generator tube leak at 
North Anna Unit 1. The second involved a steam generator tube 
rupture at McGuire Unit 1. There were three abnormal occurrences 
under other NRC-issued licenses. Two involved medical therapy 
misadministrations and one involved a medical diagnostic misad- 
ministration. There were no abnormal occurrences reported by the 
Agreement States. The report also contains information updating 
some previously reported abnormal occurrences. 


49476 (NUREG—0975-Vol.7, pp. 319-332) ESF system fission 
product retention effectiveness. Kannberg, L.D. (Pacific North- 
west Lab., Richland, WA (USA)); Owezarski, P.C. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing. May 1989. In Compilation of contract research for the Materials 
Engineering Branch, Division of Engineers. Annual report for FY 
1988. Order Number DE89011888. Available from NTIS, PC 
A16/MF A014 - I. 

FY 1988 efforts focused on engineering-scale tests to obtain data 
for the development and validation of the computer code ICEDF. 
This code was developed at the Pacific Northwest Laboratory (PNL) 
to estimate the extent of fission product retention in the ice com- 
partments of pressurized water reactor (PWR) ice condenser 
containment systems. The tests involved the use of a facility capa- 
ble of passing a mixture of steam-air based aerosols through a 
vertical test section containing the equivalent of four full-scale ice 
basket columns typical of those at PWR plants. Initial tests have 
concentrated on flows having low steam content or low bulk flow 
rates. System and test section aerosol particle attenuation efficien- 
cies greater than 95 and 75%, respectively, have been measured 
with both ice and steam present. However, penetration of the test 
section approached 100% upon depletion of the ice inventory. Re- 
sults of testing conducted to date indicate that aerosol behavior is 
strongly affected by thermohydraulic conditions. A region of strong 
vertical thermal stratification develops in the horizontal diffuser im- 
mediately upstream of the test section upon mixing of the warm 
inlet flows with the cold air developed by the ice columns. Recircu- 
lating flow cells are established in the vertical test section as warm 
gases flow up open channels between the ice columns on one side 
and down similar channels on the other side of the test section. The 
initial tests have also revealed the need to reassess the analytical 
procedures that have been developed for estimating the extent of 
particle retention. 


49477 (NUREG-0975-Vol.7,_ pp. 333-346) Radionuclide 
source term measurements for decommission assessments 
(B2880-7). Robertson, D.E. (Pacific Northwest Lab., Richland, WA 
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(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering. May 1989. In Compilation of contract research 
for the Materials Engineering Branch, Division of Engineers. Annual 
report for FY 1988. Order Number DE89011888. Available from 
NTIS, PC A16/MF A0?1 - I. 

This paper summarizes work conducted during FY 1988 to 
provide detailed radiological characterization of reactor decommis- 
sioning materials for enhancement of the technology and safety 
associated with the decommissioning of nuclear power stations. 
During FY 1988, radiological analyses of decommissioning materials 
from the Shippingport Atomic Power Station have continued to doc- 
ument the concentrations, distributions, and inventory of residual 
radionuclides in plant systems. Assessments have shown that es- 
sentially all of the piping, components, and other waste materials 
(excluding pressure vessel internal components) could be disposed 
of as Class-A type waste. In related studies of the radionuclide dis- 
tributions in highly neutron activated metal components associated 
with spent fuel assembly hardware from three commercial nuclear 
power stations, it was shown that the nickel-63, nickel-59, and 
niobium-94 concentrations were frequently over the Class-C limit. 
During this work it was also possible to conduct separate detaiied 
predictive calculations of the concentrations of iron-55, cobalt-60, 
nickel-59, nickel-63, and niobium-94 in the same samples of spent 
fuel assembly hardware. During FY 1988 it was possible to conduct 
measurements of the radionuclide concentrations in several speci- 
mens of the pressure vessel from the decommissioned 
Gundremmigen reactor. These measurements showed that the Gun- 
dremmigen pressure vessel itself (excluding the internal hardware) 
contained below-Class-A levels of activation products. A comparison 
of measured versus predicted radionuclide concentrations in the 
pressure vessel at the sample locations were in good agreement. 


49478 (NUREG-0975-Vol.7, pp. 347-349) Effectiveness of 


selected decontamination methods. Duce, S.W. (EG and G Idaho 
Inc., Idaho Falls (USA)); Mandler, J.W. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering. May 1989. In 
Compilation of contract research for the Materials Engineering 


Branch, Division of Engineers. Annual report for FY 1988. Order 
Number DE89011888. Available from NTIS, PC A16/MF A01 - I. 

The objective of this program is to obtain information on decon- 
tamination methods the Nuclear Regulatory Research and Nuclear 
Material Safeguards and Security might be expected to review in 
the near future with regard to effect and potential problem areas, in- 
cluding system recontamination, successive decontaminations, and 
radionuclides produced in the decontamination waste. Items in- 
cluded in the scope are: identifying utilities and obtaining and 
evaluating recontamination data; identifying utilities and obtaining 
and evaluating decontamination data; and reporting on all recon- 
tamination data obtained. 


49479 (NUREG-0991-Suppl.9) Safety evaluation report re- 
lated to the operation of Limerick Generating Station, Units 1 
and 2, Docket nos. 50-352 and 50-353: Philadelphia Electric 
Company. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Aug 1989. 43p. Spon- 
sored by Nuclear Regulatory Commission. Available from NTIS, PC 
A03/MF A01 - GPO; OSTI; INIS. 

In August 1983 the staff of the Nuclear Regulatory commission is- 
sued its Safety Evaluation Report (NUREG-0991) regarding the 
application of the Philadelphia Electric Company (the licensee) for 
the licenses to operate the Limerick Generating Station, Units 1 and 
2, located on a site in Montgomery and Chester Counties, Pennsyl- 
vania. Supplement 1 was issued in December 1983. Supplement 2 
was issued in October 1984. Supplement 3 was issued in October 
1984. Supplement 4 was issued in May 1985. Supplement 5 was is- 
sued in July 1985. Supplement 6 was issued in August 1985 and 
Supplement 7 was issued in April 1989. Supplement 7 addresses 
the major design differences between Units 1 and 2, the resolution 
of all issues that remained open when the Unit 1 full-power license 
was issued, the staff's assessment regarding the application by the 
licensee to operate Unit 2 and issues that require resolution before 
issuance of an operating license for Unit 2. Supplements 8 and 9 
address further issues that require resolution prior to issuance of an 
operating license. 1 tab. 
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49480 (NUREG-1275-Vol.5-Add.) Operating experience feed- 
back report: Progress in scram reduction: Commercial! power 
reactors. Bell, L.G. Nuclear Regulatory Commission, Washington, 
DC (USA). Office for Analysis and Evaluation of Operational Data. 
Aug 1989. 14p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

The US Nuclear Regulatory Commission’s (NRC) Office for Anal- 
ysis and Evaluation of Operational Data (AEOD) evaluated US Light 
Water Reactor (LWR) unpianned reactor scram experience in light 
of ongoing industry scram reduction programs in NUREG-1275, Vol. 
5. The purpose of this work which covered the years 1984 through 
1987 was to provide feedback to industry, the NRC staff, and the 
public regarding the trends in unplanned scrams at US commercial 
power reactors. A primary objective of AEOD’s analysis was to de- 
termine the major sources of unplanned scrams for the most recent 
data and to determine whether the scram reduction programs sup- 
ported by various nuclear steam supply system (NSSS) owners 
groups were addressing proper areas for future scram reduction. 
This addendum updates that work through March 1989. 1 ref., 4 
figs., 16 tabs. 


49481 (NUREG-1335) Individual plant examination: Sub- 
mittal guidance: Final report. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Aug 1989. 93p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC AO5/MF A01 - GPO; OSTI; INIS. 

Based on a Policy Statement on Severe Accidents Regarding 
Future Designs and Existing Plants, the performance of a plant ex- 
amination is requested from the licensee of each nuclear power 
plant. The plant examination looks for vulnerabilities to severe acci- 
dents and cost-effective safety improvements that reduce or 
eliminate the important vulnerabilities. This document delineates 
guidance for reporting the results of that plant exarnination. 38 refs., 
2 tabs. 


49482 (NUREG-1377) NRC research program on plant ag- 
ing: Listing and abstracts of reports issued through February 
1, 1988. Kondic, N.N. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering. Aug 1989. 65p. Sponsored by Nu- 
clear Regulatory Commission. Available from NTIS, PC A04/MF 
A01 - GPO; OSTI; INIS. 

The US Nuclear Regulatory Commission is conducting the 
Nuclear Plant Aging Research (NPAR) Program. This is a compre- 
hensive hardware-oriented program focused on understanding the 
aging mechanisms of components and systems in nuclear plants. 
The NPAR Program also focuses on methods for simulating and 
monitoring the aging-related degradation of these components and 
systems. This document contains a listing and index of reports gen- 
erated in the NPAR Program that were issued through February 1, 
1989, and abstracts of those reports. Each abstract describes the 
elements of the research covered in the report and outlines the sig- 
nificant results. For the convenience of the user, the reports are 
indexed by personal author, corporate author, and subject. 


49483 (NUREG/CP-0097-Vol.1, pp. 73-118) Radionuclide 
characterization of reactor decommissioning waste and spent 
fuel assembly hardware. Robertson, D.E. (Pacific Northwest Lab., 
Richland, WA (USA)); Thomas, C.W.; Wynhoff, N.L.; Hetzer, D.C. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (USA). Mar 1989. (CONF-8810155—Vol.1: 16. water reactor 
safety information meeting, Gaithersburg, MD (USA), 24-27 Oct 
1988). In Sixteenth water reactor safety information meeting. Vol- 
ume 1: Plenary session, Decontamination and decommissioning, 
License renewal, Human factors, generic issues, Risk analysis/PRA 
applications, Innovative concepts for increased safety of advanced 
power reactors. Order Number DE89012565. Available from NTIS, 
PC A24/MF A01 - |. 

The US Nuclear Regulatory Commission (NRC) has recently en- 
acted rules setting forth technical, safety, and financial criteria for 
decommissioning of licensed nuclear facilities, including commercial 
nuclear power stations. These rules have addressed six major 
issues, including decommissioning alternatives, timing, planning, fi- 
nancial assurance, residual radioactivity, and environmental review. 
Also, the rules governing disposal of low-level radioactive wastes in 
commercial shallow land burial facilities will be applicable to most of 
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the wastes generated during reactor decommissioning. This study 
has been implemented to provide the NRC and licensees with a 
more comprehensive and defensible data base and regulatory 
assessment of the radiological factors associated with reactor de- 
commissioning and disposal of wastes generated during these 
activities. The objectives of this study are being accomplished dur- 
ing a two-phase sampling, measurement, and appraisal program 
utilizing: (1) the decommissioning of Shippingport Atomic Power 
Station, and (2) neutron activated materials from commercial reac- 
tors. Radioactive materials obtained from Shippingport Station and 
from a number of commercial stations for comprehensive radionu- 
clide and stable element analyses are being utilized to assess the 
following important aspects of reactor decommissioning and 
radioactive waste characterization: (1) radiological safety and tech- 
nology assessment from an actual reactor decommissioning 
(Shippingport); (2) radiological characterization of intensely radioac- 
tive materials (greater than Class-C) associated with the reactor 
pressure vessel and spent fuel assembly hardware from commercial 
nuclear power plants; (3) evaluation of the accuracy of computer 
codes for predicting radionuclide inventories in retired reactors and 
neutron activated components; and (4) assessment of waste dis- 
posal options associated with reactor decommissioning. 


49484 (NUREG/CP-0097-Vol.1, pp. 417-468) US Department 
of Energy Nuclear Research and Development Program. Griffith, 
J.D. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (USA). Mar 1989. (CONF-8810155—Vol.1: 16. water re- 
actor safety information meeting, Gaithersburg, MD (USA), 24-27 
Oct 1988). In Sixteenth water reactor safety information meeting. 
Volume 1: Plenary session, Decontamination and decommissioning, 
License renewal, Human factors, generic issues, Risk analysis/PRA 
applications, Innovative concepts for increased safety of advanced 
power reactors. Order Number DE89012565. Available from NTIS, 
PC A24/MF A01 - I. 

The presentation includes a discussion of nuclear power in the 
United States with respect to public opinion, energy consumption, 
economics, technology, and safety. The focus of the presentation is 
the advanced light water reactor strategy, liquid metal cooled reac- 
tor program, the modular high temperature gas cooled reactor 
program, and DOE research and test reactor facilities utilization. 
The discussion includes programmatic status and planning. 


49485 (NUREG/CP-0097-Vol.1, pp. 481-512) US Advanced 
Light Water Reactor Program; overall objective. Klug, N. (Dept. 
of Energy, Washington, DC (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (USA). Mar 1989. 
(CONF-8810155—Vol.1: 16. water reactor safety information meet- 
ing, Gaithersburg, MD (USA), 24-27 Oct 1988). In Sixteenth water 
reactor safety information meeting. Volume 1: Plenary session, De- 
contamination and decommissioning, License renewal, Human 
factors, generic issues, Risk analysis/PRA applications, Innovative 
concepts for increased safety of advanced power reactors. Order 
Number DE89012565. Available from NTIS, PC A24/MF A014 - |. 

The overall objective of the US Department of Energy (DOE) 
Advanced Light Water Reactor (ALWR) program is to perform coor- 
dinated programs of the nuclear industry and DOE to insure the 
availability of licensed, improved, and simplified light water reactor 
standard plant designs that may be ordered in the 1990's to help 
meet the US electrical power demand. The discussion includes 
plans to meet program objectives and the design certification pro- 
gram. DOE is currently supporting the development of conceptual 
designs, configurations, arrangements, construction methods/plans, 
and proof test key design features for the General Electric ASBWR 
and the Westinghouse AP600. Key features of each are summa- 
rized. Principal milestones related to licensing of large standard 
plants, simplified mid-size plant development, and plant lifetime im- 
provement are noted. 


49486 (NUREG/CP-—0097-Vol.4, pp. 19-44) Quantifying reac- 
tor safety margins. Part 2. Characterization of important 
contributors to uncertainty. Wilson, G.E. (EG and G Idaho, Inc., 
Idaho Falls (USA)); Boyack, B.E.; Duffey, R.B.; Griffith, P.; Katsma, 
K.R.; Lellouche, G.S.; Levy, S.; Rohatgi, U.S.; Wulff, W.; Zuber, N. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 





Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (USA). Mar 1989. DOE Contract AC07-761D01570. (CONF- 
8810155—Vol.4: 16. water reactor safety information meeting, 
Gaithersburg, MD (USA), 24-27 Oct 1988). In Sixteenth water reac- 
tor safety information meeting. Proceedings: Volume 4, Code 
uncertainty for ECCS rule; international code assessment program; 
thermal hydraulics; 2D/3D data applications. Available from NTIS, 
PC AQ9/MF A01 - I. 

The NRC has issued a revised Emergency Core Cooling System 
(ECCS) rule which allows the use of best estimate computer codes 
for safety analysis, providing the uncertainty of the calculations are 
quantified and compared with acceptance limits contained in 10 
CFR Part 50. To support the revised rule, the NRC and its contrac- 
tors and consultants have developed and demonstrated a 
methodology to quantify uncertainty called CSAU (Code Scaling, 
Applicability and Uncertainty). The methodology consists of three 
primary elements containing 14 Steps. The first element, Require- 
ments and Capabilities, which contains the first six steps, is 
described and demonstrated in this paper. The objective of this ele- 
ment is to characterize the important contributors to uncertainty. 
The objective is accomplished by determining the applicability of a 
code to analysis of a transient in a Nuclear Power Plant through 
comparison of the scenario- and plant-dictated requirements with 
the simulation capabilities of the code. 


49487 (NUREG/CP-0098-Vol.1, pp. 288-303) Supply air fil- 
ters after the nuclear reactor accident at Chernobyl. Bonka, H. 
(Aachen Univ., (Germany, F.R.)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 
1989. (CONF-880815—Vol.1: 20. DOE/NRC nuclear air cleaning 
conference, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of 
the 20th DOE/NRC nuclear air cleaning conference. Sessions 1-5. 
Order Number DE89014647. Available from NTIS, PC A99/MF A01 
=i. 

In the case of increased activity concentration in the air supply air 
filters are the facility compounds where enhanced activity is col- 
lected. Therefore, it was understandable that the people put 
questions about the doses caused by supply air filters after the nu- 
clear reactor accident at Chernobyl. When comparing the local dose 
rate at a distance of 1 m in front of filters with the outdoor local 
dose rate due to dry deposited radionuclides, nearly the same local 
dose rate results assuming an air flow rate of approx. 60 m°/h. Sup- 
posing a 10 hours stay at a distance of 1 m in front of filters and an 
air flow rate of approx. 5000 m°/h the same dose is obtained after a 
10 days delay as the dose due to outdoor inhalation. At Aachen, 
the local dose rate near to filters increased up to approx. 10 wSvw/h. 
After a suitable time delay of one month filters could be rejected like 
normal waste. A review is given on individual measured values. 


49488 (NUREG/CR-4550-Vol.4-Rev.1-Pt.1) Analysis of core 
damage frequency: Peach Bottom, Unit 2 internal events: Vol- 
ume 4, Revision 1, Part 1. Kolaczkowski, A.M.; Cramond, W.R.; 
Sype, T.T.; Maloney, K.J.; Wheeler, T.A.; Daniel, S.L. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of Systems 
Research; Sandia National Labs., Albuquerque, NM (USA). Aug 
1989. 532p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC04-76DP00789. (SAND—86-2084-Vol.4-Rev.1- 
Pt.1). Available from NTIS, PC A23/MF A01 - GPO; OSTI; INIS. 

This document contains the appendices for the accident se- 
quence analysis of internally initiated events for the Peach Bottom, 
Unit 2 Nuclear Power Plant. This is one of the five plant analyses 
conducted as part of the NUREG-1150 effort for the Nuclear Regu- 
latory Commission. The work performed and described here is an 
extensive reanalysis of that published in October 1986 as NUREG/ 
CR-4550, Volume 4. It addresses comments from numerous review- 
ers and significant changes to the plant systems and procedures 
made since the first report. The uncertainty analysis and presenta- 
tion of results are also much improved, and considerable effort was 
expended on an improved analysis of loss of offsite power. The 
content and detail of this report is directed toward PRA practitioners 
who need to know how the work was done and the details for use 
in further studies. 58 refs., 58 figs., 52 tabs. 
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49489 (NUREG/CR-4550-Vol.4-Rev.1-Pt.2) Analysis of core 
damage frequency: Peach Bottom, Unit 2 internal events ap- 
pendices: Volume 4, Revision 1, Part 2. Kolaczkowski, A.M.; 
Cramond, W.R.; Sype, T.T.; Maloney, K.J.; Wheeler, T.A.; Daniel, 
S.L. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Systems Research; Sandia National Labs., Albuquerque, NM 
(USA). Aug 1989. 748p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC04-76DP00789. (SAND-86-2084- 
Vol.4-Rev.1-Pt.2). Available from NTIS, PC A99/MF A01 - GPO; 
OSTI; INIS. 

This document contains the appendices for the accident se- 
quence analysis of internally initiated events for the Peach Bottom, 
Unit 2 Nuclear Power Plant. This is one of the five plant analyses 
conducted as part of the NUREG-1150 effort for the Nuclear Regu- 
latory Commission. The work performed and described here is an 
extensive reanalysis of that published in October 1986 as NUREG/ 
CR-4550, Volume 4. It addresses comments from numerous review- 
ers and significant changes to the plant systems and procedures 
made since the first report. The uncertainty analysis and presenta- 
tion of results are also much improved, and considerable effort was 
expended on an improved analysis of loss of offsite power. The 
content and detail of this report is directed toward PRA practitioners 
who need to know how the work was done and the details for use 
in further studies. The mean core damage frequency is 4.5E-6 with 
5% and 95% uncertainty bounds of 3.5E-7 and 1.3E-5, respectively. 
Station blackout type accidents (loss of all ac power) contributed 
about 46% of the core damage frequency with Anticipated Transient 
Without Scram (ATWS) accidents contributing another 42%. The nu- 
merical results are driven by loss of offsite power, transients with 
the power conversion system initially available operator errors, and 
mechanical failure to scram. 13 refs., 345 figs., 171 tabs. 


49490 (NUREG/CR-4967) Nuclear plant aging research on 
high pressure injection systems. Meyer, L.C. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Aug 1989. 145p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC07- 
761D01570. (EGG—2514). Available from NTIS, PC A07/MF A01 - 
GPO; OSTI; INIS. 

This report represents the results of a review of light water reactor 
High Pressure Injection System (HPIS) operating experiences re- 
ported in the Nuclear Power Experience Data Base, Licensee Event 
Reports (LER)s, Nuclear Plant Reliability Data System, and plant 
records. The purpose is to evaluate the potential significance of ag- 
ing as a contributor to degradation of the High Pressure Injection 
System. Tables are presented that show the percentage of events 
for HPIS classified by cause, component, and subcomponents for 
PWRs. A representative Babcock and Wilcox plant was selected for 
detailed study. The US Nuclear Regulatory Commission's Nuclear 
Plant Aging Research guidelines were followed in performing the de- 
tailed study that identifies materials susceptible to aging, stressors, 
environmental factors, and failure modes for the HPIS. In addition to 
the engineering evaluation, the components that contributed to sys- 
tem unavailability were determined and the aging contribution to 
HPIS unavailability was evaluated. The unavailability assessment 
utilized an existing probabilistic risk assessment (PRA), the linear 
aging model, and generic failure data. 37 refs., 18 figs., 70 tabs. 


49491 (NUREG/CR-4977-Vol.2) SHAG test series: Seismic 
research on an aged United States gate vaive and on a piping 
system in the decommissioned Heissdampfreaktor (FDR): 
Appendices. Steele, R. Jr.; Arendts, J.G. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Aug 1989. 136p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC07-761D01570. 
(EGG-2505-Vol.2). Available from NTIS, PC AO7/MF A01 - GPO - 
OSTI. 

This report describes the investigation, results, and conclusions of 
the INEL effort to determine the cause of the reduced performance 
of a naturally aged Crane gate valve with a Limitorque motor opera- 
tor. The motor-operated valve served 25 years in the Shippingport 
Atomic Power Station as a feedwater isolation valve before being 
refurbished and installed in a piping system in the Heissdampfreak- 
tor (HDR), where valve operability in typical pressure and 
temperature environments and during simulated earthquakes was 
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studied. During the test program it was discovered that under some 
valve hydraulic loadings the motor operator failed to reach torque 
levels high enough to open the closing torque switch. Failure of the 
torque switch to open caused the motor to go into a stall. In normal 
plant service, stalling an operator motor can cause motor burnout 
and render the valve inoperable for subsequent safety functions. 
The investigation concluded that the poor performance of the valve 
was caused by heating of the motor windings and by external circuit 
resistance, both of which prevented the motor from developing its 
rated torque. The investigations also identified torque spring aging 
as a problem. This document, Volume 2 of this report contains Ap- 
pendices A through E, which present details and specifics of the 
tests and results reported in Volume 1. Appendix A, the value anom- 
aly appendix, is a copy of the report that describes the investigation, 
results, and conclusions of the INEL effort to determine the cause 
of the reduced performance of a naturally aged Crane gated valve 
with a Limitorque motor operator. Appendix B describes the. VKL 
instrumentation for the SHAG test series. Appendices C and D pro- 
vide supplementary information regarding snubbers and transducers 
used in the HDR tests. Appendix E discusses the analyses of the 
frequency response functions recorded during the HDR testing. 


49492 (NUREG/CR-5273-Vol.1) SCDAP/RELAPS/MOD2 code 
manual: RELAPS5 code structure, system models, and solution 
methods. Allison, C.M.; Johnson, E.C. (eds.); Berna, G.A.; Cheng, 
T.C.; Hagrman, D.L.; Johnsen, G.W.; Kiser, D.M.; Miller, C.S.; Ran- 
som, V.H.; Riemke, R.A.; Shieh, A.S.; Siefken, L.J.; Trapp, J.A.; 
Wagner, R.J. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Sep 1989. 406p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC07-761D01570. (EGG—2555-Vol.1). 
Available from NTIS, PC A18/MF A01 - GPO; OSTI; INIS. 

The SCDAP/RELAPS5 code has been developed for best-estimate 
transient simulation of light water reactor coolant systems during a 
severe accident. The code models the coupled behavior of the re- 
actor coolant system, the core, and the fission products and 
aerosols in the system during a severe accident transient as well as 
large and small break loss-of-coolant accidents, operational tran- 
sients such as anticipated transient without SCRAM, loss of offsite 
power, loss of feedwater, and loss of flow. A generic modeling ap- 
proach is used that permits as much of a particular system to be 
modeled as necessary. Control system and secondary system com- 
ponents are included to permit modeling of plant controls, turbines, 
condensers, and secondary feedwater conditioning systems. The 
modeling theory and associated numerical schemes are docu- 
mented in Volumes | and Il to acquaint the user with the modeling 
base and thus aid in effective use of the code. 


49493 (NUREG/CR-5273-Vol.2) SCDAP/RELAP5/MOD2 code 
manual: SCDAP code structure, models, and solution methods. 
Allison, C.M.; Johnson, E.C. (eds.); Berna, G.A.; Cheng, T.C.; Hagr- 
man, D.L.; Johnsen, G.W.; Kiser, D.M.; Miller, C.S.; Ransom, V.H.; 
Riemke, R.A.; Shieh, A.S.; Siefken, L.J.; Trapp, J.A.; Wagner, R.J. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Sep 1989. 325p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract ACO7-761D01570. (EGG—2555-Vol.2). Available from 
NTIS, PC A14/MF A011 - GPO; OSTI; INIS. 

The SCDAP/RELAPS5 code has been developed for best-estimate 
transient simulation of light water reactor coolant systems during a 
severe accident. The code models the coupled behavior of the re- 
actor coolant system, the core, and the fission products and 
aerosols in the system during a severe accident transient as well as 
large and small break loss-of-coolant accidents, operational tran- 
sients such as anticipated transient without SCRAM, loss of offsite 
power, loss of feedwater, and loss of flow. A generic modeling ap- 
proach is used that permits as much of a particular system to be 
modeled as necessary. Control system and secondary system com- 
ponents are included to permit modeling of plant controls, turbines, 
condensers, and secondary feedwater conditioning systems. The 
modeling theory and associated numerical schemes are docu- 
mented in Volumes | and in this document, Volume Il, to acquaint 
the user with the modeling base and thus aid in effective use of the 
code. 135 refs., 48 figs., 8 tabs. 
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49494 (NUREG/CR-5340) Data summary report for fission 
product release test Vi-2. Osborne, M.F.; Collins, J.L.; Lorenz, 
R.A.; Travis, J.R.; Webster, C.S. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research; Oak Ridge 
National Lab., TN (USA). Sep 1989. 59p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/TM—-11105). Available from NTIS, PC A04/MF A01 - GPO; 
OSTI; INIS. 

The second in a series of high-temperature fission product re- 
lease tests in a new vertical test apparatus was conducted. The 
15.2-cm-long test specimen had been irradiated to a burnup of ~42 
MWd/kg. Using an induction furnace and collection apparatus 
mounted in a hot cell, it was heated under simulated LWR accident 
conditions for 60 min at 2300 K in flowing steam. Posttest inspec- 
tion showed severe oxidation of the cladding but only minimal 
fragmentation of the Zircaloy cladding. Based on fission product in- 
ventories in the fuel, total releases of 30.7% for Kr, 8.93% for 
110MAg, 68.2% for 1*°Sb, and 63.4% for 87Cs were measured. 
Smaller release fractions for many other fission products and fuel 
material — uranium and plutonium — were determined also. Total 
mass release from the furnace to the collection system was 1.08 g. 
Comparison of the results from this test showed reasonable agree- 
ment with the results from two earlier tests at similar conditions. 
The release rate coefficients from the six tests in the HI series and 
tests VI-1 and VI-2 fall significantly below a widely accepted stan- 
dard used in LWR safety analyses. 22 refs., 24 figs., 16 tabs. 


49495 (NUREG/CR-5373-Vol.3) SCDAP/RELAP5/MOD2 code 
manual: User's guide and input requirements. Allison, C.M.; 
Johnson, E.C. (eds.); Berna, G.A.; Cheng, T.C.; Hagrman, D.L.; 
Johnsen, G.W.; Kiser, D.M.; Miller, C.S.; Ransom, V.H.; Riemke, 
R.A.; Shieh, A.S.; Siefken, L.J.; Trapp, J.A.; Wagner, R.J. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Systems 
Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). Sep 1989. 
500p. Sponsored by Nuclear Regulatory Commission. DOE Con- 
tract ACO7-761D01570. (EGG—2555-Vol.3). Available from NTIS, PC 
A21/MF A01 - GPO; OSTI; INIS. 

The SCDAP/RELAPS5 code has been developed for best-estimate 
transient simulation of light water reactor coolant systems during a 
severe accident. The code models the coupled behavior of the re- 
actor coolant system, the core, and the fission products and 
aerosols in the system during a severe accident transient as well as 
large and small break loss-of-coolant accidents, operational tran- 
sients such as anticipated transient without SCRAM, loss of offsite 
power, loss of feedwater, and loss of flow. A generic modeling ap- 
proach is used that permits as much of a particular system to be 
modeled as necessary. Control system and secondary system com- 
ponents are included to permit modeling of plant controls, turbines, 
condensers, and secondary feedwater conditioning systems. This 
document, Volume Ill, contains detailed instructions for code appli- 
cation and input data preparation. In addition, Volume Ill contains 
user guidelines that have evolved over the past several years from 
application of the RELAP5 and SCDAP codes at the Idaho National 
Engineering Laboratory, at other national laboratories, and by users 
throughout the world. 2 refs., 32 figs., 9 tabs. 


49496 (NUREG/CR-5395-Vol.9) Multiloop integral system 
test (MIST): Final report, Inter-group comparisons. Gloudemans, 
J.R. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Systems Research; Electric Power Research inst., Palo Alto, CA 
(USA); Babcock and Wilcox Co., Lynchburg, VA (USA). Jul 1989. 
291p. Sponsored by Electric Power Research Institute; Nuclear 
Regulatory Commission. (EPRI-NP-—6480-Vol.9;BAW-2021-Voi.9). 
Available from NTIS, PC A13/MF A01 - GPO; OSTI; INIS. 

The multiloop integral system test (MIST) was part of a 
multiphase program started in 1983 to address small-break loss-of- 
coolant accidents (SBLOCAs) specific to Babcock and 
Wilcox-designed plants. MIST was sponsored by the US Nuclear 
Regulatory Commission, the Babcock and Wilcox Owners Group, 
the Electric Power Research Institute, and Babcock and Wilcox. 
The unique features of the Babcock and Wilcox design, specifically 
the hot leg U-bends and steam generators, prevented the use of 
existing integral system data or existing integral system facilities to 
address the thermal-hydraulic SBLOCA questions. MIST and two 





other supporting facilities were specifically designed and con- 
structed for this program, and an existing facility — the once-through 
integral system (OTIS) — was also used. Data from MIST and the 
other facilities will be used to benchmark the adequacy of system 
codes, such as RELAPS5 and TRAC, for predicting abnormal plant 
transients. The individual tests are described in detail in Volumes 2 
through 8 and Volume 11, and are summarized in Volume 1. Inter- 
group comparisons are addressed in this document, Volume 9. 
These comparisons are grouped as follows: mapping versus 
SBLOCA transients, SBLOCA, pump effects, and the effects of non- 
condensible gases. Appendix A provides an index and description 
of the microfiched plots for each test, which are enclosed with the 
corresponding Volumes 2 through 8. 147 figs., 5 tabs. 


49497 (NUREG/CR-5425) Evaluation of allowed outage 
times (AOTs) from a risk and reliability standpoint. Vesely, W.E. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Science Applications International Corp., Colum- 
bus, OH (USA). Aug 1989. 71p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG— 
52213). Available from NTIS, PC A04/MF A01 - GPO - OSTI. 

This report describes the basic risks which are associated with al- 
lowed outage times (AOTs), defines strategies for selecting the risks 
to be quantified, and describes how the risks can be quantified. The 
report furthermore describes criteria considerations in determining 
the acceptability of calculated AOT risks, and discusses the merits 
of relative risk criteria versus absolute risk criteria. The detailed 
evaluations which are involved in calculating AOT risks, including 
uncertainty considerations are also discussed. The report also de- 
scribes the proper ways that risks from multiple AOTs should be 
considered so that risks are properly accumulated from proposed 
multiple AOT changes, but are not double-counted. Generally, aver- 
age AOT risks which include the frequency of occurrence of the 
AOT need to be accumulated but single downtime risks don’t since 
they apply to individual AOTs. 8 refs., 22 tabs. 


49498 (ORNL-6454) The 1987 Federal field exercise: The 
DOE experience. Adier, M.V.; Gant, K.S. Oak Ridge National Lab., 
TN (USA). Jun 1989. 123p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract AC05-840R21400. Order Number 
DE89015648. Available from NTIS, PC AO6G/MF A01; OSTI; INIS; 
GPO Dep. 

The second full-scale field exercise of the Federal Radiological 
Emergency Response Plan (FRERP) was held at the Zion Nuclear 
Power Station, Zion, Illinois, in June 1987. The exercise incorpo- 
rated the annual compliance exercise for the Zion plant and 
involved the operating utility, Commonwealth Edison Company, the 
states of Illinois and Wisconsin, local governments, volunteer 
groups, and representatives from 12 federal agencies. The 3-day 
exercise was played from many locations in the Zion area; 
Springfield, Illinois; Madison, Wisconsin; and Washington, DC. Ap- 
proximately 1000 people participated in the exercise, which used a 
scenario in which an accident at the plant resulted in the release of 
radioactive material outside the plant boundary. The US Department 
of Energy (DOE) had major responsibilities during the planning, 
playing, and critiquing of the exercise; these functions are outlined 
in the report. This document describes the DOE participation in the 
planning and response during the exercise. During a radiological 
emergency, the FRERP gives DOE the responsibility for coordinat- 
ing the federal radiological monitoring and assessment activities in 
support of the states and the cognizant federal agency. At Zion, a 
self-sufficient Federal Radiological Monitoring and Assessment Cen- 
ter was established by DOE at a nearby fairground in which over 
200 people from DOE, the two states, and other federal agencies 
participated. Before the field exercise, a tabletop exercise and a dry 
run were held for training purposes. 5 refs., 6 figs. 


49499 (ORNL/FTR-3011) [Joint EPRI/VCRIEPI/VCEGB meeting 
to reach agreement on CEGB participation in an existing EPRI/ 
CRIEPI joint study on high-temperature flaw assessment proce- 
dures, Berkeley, England, August 25-26, 1988]: Foreign trip 
report. Corum, J.M. Oak Ridge National Lab., TN (USA). 9 Sep 
1988. 17p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE89017460. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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The Electric Power Research Institute (EPRI) and the Japanese 
Central Research Institute of Electric Power Industry (CRIEPI) have 
several joint collaborative studies in the area of liquid metal reactor 
development. The British Central Electricity Generating Board 
(CEGB) currently participates in one of these areas (seismic isola- 
tion), and efforts are underway to reach agreement on their 
participation in two additional areas: (1) high-temperature flaw as- 
sessment procedures, and (2) thermal striping. Since EPRI has 
contracted with ORNL to carry out its portion of the flaw assess- 
ment procedure study, the traveler was asked to serve as EPRI’s 
representative at a joint EPRI/VCRIEPI/VCEGB meeting at the Berke- 
ley Nuclear Laboratories to reach tentative agreement on the details 
of CEGB’s participation in the study. 


49500 (ORNU/FTR-3086) [Thermal reactor safety]: Foreign 
trip report, October 1, 1988—-October 9, 1988. Corwin, W.R. Oak 
Ridge National Lab., TN (USA). 21 Oct 1988. 7p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC05-840R21400. 
Order Number DE89017459. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The purpose of the trip was for the traveler to participate in The 
International NUCSAFE 88 Conference on Thermal Reactor Safety, 
held in Avignon, France, October 3-7, 1988, including presentation 
of a paper entitled, “Results of Material Investigations on Low- 
Upper-Shelf (LUS) Steel within the Heavy-Section Steel Technology 
Program (HSST).” The major thrust of the conference was the 
safety of commercial power reactors, predominantly light-water re- 
actors (LWRs). The principal areas of discussion and presentation 
included thermal-hydraulics, operational experience, severe acci- 
dents and their predictions and management, reactivity excursions, 
source-term evaluations, plant aging, and human factors considera- 
tions. These areas were considered for both the current and the 
next generation of LWRs. There was only limited discussion of is- 
sues relating to reactor pressure vessel (RPV) integrity other than 
the prospect of a complete core melt-through, resulting from overall 
system failure. This report will primarily cover the overall impact of 
the conference with short sections on the limited information pre- 
sented on pressure vessels and the results of discussions on the 
extension and expansion of the cooperative research agreement be- 
tween the HSST Program and the Swiss-nuclear program. 5 refs. 


49501 (ORNL/FTR-3262) [Fission product transport pro- 
cesses in reactor accidents]: Foreign trip report, May 19-27, 
1989. Hodge, S.A.; Beahm, E.C.; Kress, T.S.; Malinauskas, A.P. 
Oak Ridge National Lab., TN (USA). 14 Jun 1989. 19p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC05- 
840R21400. Order Number DE89017475. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this trip was to participate in and to hold informal 
discussions with other participants in the International Centre for 
Heat and Mass Transfer (ICHMT) International Seminar on Fission 
Product Transport Processes held at Dubrovnik, Yugoslavia, during 
the week of May 22-26, 1989. There were 129 participants from 20 
countries at the Seminar. The travelers delivered two invited 
lectures and presented four invited papers based upon NRC- 
sponsored work at Oak Ridge National Laboratory. One of the 
travelers also served as Chairman of the Session entitled “Transport 
Phenomena in the Reactor Coolant System” and appeared as a 
Panelist in the Closing Session of the Seminar. 


49502 (ORNL/FTR-3267) [AVR test program review]: For- 
eign trip report, May 17, 1989—May 26, 1989. Cleveland, J. Oak 
Ridge National Lab., TN (USA). 11 Jun 1989. 17p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO5-840R21400. Order 
Number DE89017477. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The Subprogram for Cooperation in the AVR Test Program is be- 
ing carried out within the United States/FRG High-Temperature 
Reactor Umbrella Agreement. The AVR Test Program is investigat- 
ing performance and safety features pertinent to modular 
gas-cooled reactors. This program is providing experimental infor- 
mation beneficial to the US High Temperature Gas-Cooled Reactor 
Program, which is developing a Modular High-Temperature Gas- 
Cooled Reactor (MHTGR) concept [135 MW(e), 350 MWit)]. 
Relative to US interests, AVR test data are being utilized to help 
validate computational methods used for modular High-Temperature 
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Gas-Cooled Reactor (MHTGR) design and licensing. Information 
was obtained at the conference relevant to the cooperative subpro- 
gram in the areas of AVR operating experience, measurement 
results, and analytical predictions by AVR and KFA. An effort was 
initiated to document AVR quality assurance practices and proce- 
dures relevant to the tests included in the cooperative subprogram, 
and to compare these with the spirit of quality assurance require- 
ments and guidelines applied to experimental programs conducted 
within the United States. The status of the various Project Work 
Statements in the Subprogram was reviewed. 


49503 (ORNL/TR-89/34) Study of thermal and hydraulic 
phenomena accompanying a rapid power excursion on a heat- 
ing channel. Nyer, M. Oak Ridge National Lab., TN (USA). 1989. 
214p. Translation source information not available. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO5-840R21400. Or- 
der Number DE89017591. Available from NTIS, PC A10/MF A01; 
OSTI; INIS; GPO Dep. 

Thesis. Submitted to University of Grenoble, France. 

This document provides a study of power excursion phenomena 
and is divided into five sections. In the first chapter a summary of 
the principal research conducted world-wide on the thermal and hy- 
drodynamic aspects of power excursions actualized either in the 
reactors or on installations outside of the pile is provided. In a sec- 
ond chapter, on the basis of the bibliographic study conducted 
previously, the characteristics and performance that an installation 
capabie of correctly simulating a power excursion are indicated and 
the experimental device designed and developed is described with 
emphasis on the measurement methods used. In the third chapter 
the principal experimental results obtained, as well as their physical 
interpretation, are given. In the fourth chapter a simplified theoreti- 
cal model that makes it possible to determine the manner of 
variation of the phenomena observed during our experiments is pro- 
posed, and in the fifth chapter what our study has added to the 
understanding of the phenomena that arise during a power excur- 
sion and the direction that the research should be continued is 
discussed. 38 refs., 69 figs. 


49504 (SAND—89-0044C) Analysis of the late phases of 
core melt progression. Dosanjh, S.S. Sandia National Labs., Albu- 
querque, NM (USA). Jan 1989. 25p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (CONF- 
891004—1: 4. international topical meeting on nuclear reactor 
thermal hydraulics, Karlsruhe (Germany, F.R.), 10-13 Oct 1989). 
Order Number DE89006863. Available from NTIS, PC A03/MF A01 
- OSTI. 

During severe light water reactor accidents like Three-Mile Island 
(TMI-2), the reactor core can suffer considerable damage. Of inter- 
est here are melt progression, oxidation and gas phase natural 
convection in the reactor core after the fuel rods suffer a significant 
loss of geometry. This study describes a two-dimensional porous 
medium model that considers the motion of three fields: vapor, 
melt, and solid. A base case solution is described and the effects of 
oxidation, melt relocation, and Fe-Zr interactions are discussed. 16 
refs., 7 figs. 


49505 


(SAND—89-0930C) Melt propagation end oxidation in 
core debris beds. Dosanjh, S.S. Sandia National Labs., Albu- 


querque, NM (USA). Apr 1989. 41p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (CONF- 
890819-12: ASME/AIChE national heat transfer conference, 
Philadelphia, PA (USA), 6-9 Aug 1989). Order Number DE89010041. 
Available from NTIS, PC A03/MF A01; OST]; INIS; GPO Dep. 

A two-dimensional model of melt progression, oxidation and natu- 
ral convection in reactor core debris beds has been developed. 
Three fields are considered in the model: vapor, melt and solid. 
Conservation equations are solved for the species of interest in 
each field. Momentum equations that are based on Darcy's law are 
solved for the vapor and the melt and a simplified model is used to 
calculate the motion of the solid as it settles downward. An energy 
equation is included that accounts for melting/freezing, convection, 
conduction, oxidation and decay heating. Key results from a sensi- 
tivity study include: (1) gas velocities increase rapidly at the onset 
of oxidation and subsequently decrease when the bed becomes 
steam-starved; (2) natural convection flows are sensitive to radial 
variations in the decay heat; (3) raising the pressure in the bed and 
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the upper plenum increases the amount of steam that is available 
for oxidation and leads to much higher temperatures and gas veloc- 
ities; (4) reducing the average particle diameter decreases the 
permeability and significantly lowers gas velocities; and (5) solutions 
are sensitive to conditions in the upper plenum and consequently, 
melt progression models discussed here must be coupled to a 
mechanistic code, such as MELPROG or SCDAP, in order to ana- 
lyze specific accident sequences. 33 refs., 20 figs. 


49506 (SAND-89-1956C) A discussion of fire suppression 
induced equipment damage and systems impact through an 
examination of spurious fire suppression actuation incidents. 
Nowlen, S.P.; Lambright, J.A.; Romig, J.C.; Bohn, M.P.; Nicolette, 
V.F. Sandia National Labs., Albuquerque, NM (USA). 1989. 10p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC04-76DP00789. (CONF-8908125—6: Post-SMIRT conference No. 
2, Monterey, CA (USA), 21-22 Aug 1989). Order Number 
DE90000792. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

This paper will discuss current work associated with the investiga- 
tion of equipment damage induced by the application of fire 
suppressants. This discussion will be presented through an exami- 
nation of several nuclear power plant incidents in which the spurious 
actuation of one or more fire suppression systems has occurred. 
The effects of these actuations on plant equipment, systems, and 
operation will be described. Also presented are the results of scop- 
ing calculations of the risk significance of spurious suppression 
system actuation. Finally, the paper will provide a description of 
efforts recommended to further investigate the impact of such inci- 
dents on plant operations and plant risks. 2 refs., 2 figs., 1 tab. 


49507 (SSI-88-13) Project Chernobyl - Progress report 3. 
National Inst. of Radiation Protection, Stockholm (Sweden). 30 Jun 
1988. 84p. (In Swedish). Order Number DE90602592. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The consequences of the Chernobyl accident have been investi- 
gated by a comprehensive measuring program. Some of the results 
are presented. Dose commitments in Sweden, both collective and 
individual, are summed up. The measures which have been taken 
to reduce dose commitments are discussed. (G.B.). 


49508 (TPR-NS-30-3) Nuclear Safety: Technical progress 
review, July-September 1989. Silver, E.G. (ed.). Oak Ridge 
National Lab., TN (USA). 1989. 159p. Sponsored by U.S. DOE En- 
vironment Health & Safety. Available from GPO; $8.50. 

This document is a review journal that covers significant develop- 
ments in the field of nuclear safety. Its scope includes the analysis 
and control of hazards associated with nuclear energy, operations 
involving fissionable materials, and the products of nuclear fission 
and their effects on the environment. Primary emphasis is on safety 
in reactor design, construction, and operation; however, the safety 
aspects of the entire fuel cycle, including fuel fabrication, spent-fuel 
processing, nuclear waste disposal, handling of radioisotopes, and 
environmental effects of these operations, are also treated. 


49509 Benefits of vertical and horizontal seismic isolation 
for LMR nuclear reactor units. Wu, T.S. (Argonne National Lab., 
Argonne, IL (US)); Chang, Y.W.; Seidensticker, R.W. pp. 114 of 
Seismic, shock, and vibration isolation - 1988. Chung, H.; 
Mostaghel, N. American Society of Mechanical Engineers, New 
York, NY (1988). (CONF-8806218—-: Seismic, shock, and vibration 
isolation, Pittsburgh, PA (USA), 19-23 Jun 1988). 

Seismic isolation has been shown to be able to reduce transmit- 
ted seismic force and lower response accelerations of a structure. 
When applied to nuclear reactors, it will minimize seismic influence 
on the reactor design and provide a design which is less site de- 
pendent. In liquid metal reactors where components are virtually at 
atmospheric pressure but under severe thermal conditions, 
thin-walled structures are generally used for primary systems. Thin- 
walled structures, however, have little inherent seismic resistance. 
The concept of seismic isolation therefore offers a viable and effec- 
tive approach that permits the reactor structures to better withstand 
thermal and seismic loadings simultaneously. The majority of pub- 
lished work on seismic isolation deals with the use of horizontal 
isolation system only. In this investigation, however, local vertical 
isolation is also provided for the primary system. Such local vertical 





isolation is found to result in significant benefits for major massive 
components, such as the reactor cover, designed to withstand verti- 
cal motions and loadings. 


49510 Application of a methodology to determine priorities 
of nuclear power plant safety issues. Daling, P.M. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)); Milstead, W.C. Nuclear 
Engineering and Design (Netherlands), 115(2/3): 273-279 (Jul 
1989). DOE Contract AC06-76RL01830. (CONF-8710111—: 15. wa- 
ter reactor safety information meeting (WRSM-15), Gaithersburg, 
MD (USA), 26-30 Oct 1987). 

The Nuclear Regulatory Commission (NRC) Office of Nuclear 
Regulatory Research (RES) is sponsoring a research program to 
determine priorities of nuclear power plant safety issues. A method- 
ology has been developed at the Pacific Northwest Laboratory 
(PNL) to provide technical assistance in the development of risk 
and cost estimates for implementing resolutions to the safety 
issues. The information development methods are intended to pro- 
vide the NRC with a consistent level of information for use in 
ranking the issues. The NRC uses this information, along with judg- 
mental factors, to rank the issues for further consideration by the 
NRC staff. The primary purpose of the priority rankings are to assist 
in the allocation of resources to issues that have high potential for 
reducing public risk as well as to remove issues from further consid- 
eration that have little safety significance. (orig.). 


49511 Quality assurance verification of high-flux isotope re- 
actor fuel elements by the 7?Cf-source-driven noise analysis 
method. Mihalczo, J.T. (Oak Ridge National Lab., TN (USA)); King, 
W.T. Nuclear Technology (USA), 84(2): 205-222 (Feb 1989). 

The method used since 1970 for determining the subcriticality of 
High-Flux Isotope Reactor (HFIR) fuel elements submerged in water 
is to add extra reactivity-calibrated uranium fuel plates and neutron 
absorber strips to a fuel element in order to achieve delayed critical- 
ity when it is submerged in water. This quality assurance (QA) 
verification determines that a fuel element meets reactivity specifi- 
cations before it is used in the reactor. The use of *5*Cf-source 
driven neutron noise analysis method to measure the subcriticality 
of fuel elements as an alternate to the critical experiments method 
as investigated by performing experiments with 29 HFIR fuel ele- 
ments submerged in water. Reactivity was also measured by the 
break frequency noise analysis method. These measurements have 
shown that the 75*Cf-source-driven noise analysis method can be 
used to determine whether HFIR fuel elements are fabricated within 
design specification by measuring the subcritical neutron multiplica- 
tion factor of the fuel element submerged in water without the need 
to achieve delayed critically. In addition, these experiments have 
shown that measurements can be made with the detectors outside 
the water reflector tank; the results do not depend on the type of 
detector used (neutron sensitive, gamma-ray sensitive or sensitive 
to both neutrons and gamma rays). 


49512 Simulations of the recent LaSalle-2 incident with BNL 
plant analyzer. Cheng, H.S. (Brookhaven National Lab., Upton, NY 
(USA)); Guppy, J.G.; Mallen, A.N.; Wulff, W. Transactions of the 
American Nuclear Society (USA), 57: 385-387 (1988). (CONF- 
881011-: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

On March 9, 1988, an instrument maintenance technician at 
LaSalle Unit 2, while performing a functional test on a differential 
pressure switch, caused both recirculation pumps to trip off due to a 
valving error. Because of the large and rapid power reduction, feed- 
water heater high level alarms caused a partial isolation of 
feedwater heaters, resulting in a reduction of 70°F in feedwater 
temperature. Approximately 5 min into the event, the local power 
range monitor's up- and downscale alarms began annunciating, and 
the average power range monitors (APRMs) were observed to be 
oscillating with an ~ 2.3-s period. Realizing the unit's unfavorable 
location on the power/flow map, the operating staff was preparing to 
scram the reactor manually, when an automatic scram occurred on 
a high-flux trip (118% trip on APROM). Prior to the scram, the oper- 
ators attempted to remedy the situation by trying to restart the 
recirculation pumps, but failed. The diverging power oscillation ob- 
served in this incident is of concern to the US Nuclear Regulatory 
Commission (NRC) because of the implication that the reactor 
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might have been unstable at the time of the incident. The 
Brookhaven National Laboratory plant analyzer has been used to 
simulate the recent LaSalle-2 power oscillation incident. By driving 
the reactor into the unstable region of the power/flow map, the au- 
thors were able to reproduce the diverging power oscillation as 
observed in the LaSalle-2 event. The conclusions drawn from the 
present work are outlined. 


49513 TMl-2 [Three Mile Island Unit 2]: The early radiologi- 
cal conditions of the reactor building. Hopkins, W.C. 
Transactions of the American Nuclear Society (USA), 57: 447-449 
(1988). (CONF-881011—: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

Shortly following the accident at Three Mile Island Unit 2 (TMI-2), 
GPU Nuclear, along with Bechtel Power Corporation nuclear spe- 
cialists, established a Containment Assessment Task Force (CATF) 
to assess the radiological conditions of the TMI-2 reactor building of 
containment. The task force was to devise and execute a series of 
experiments and analyses to obtain those data necessary for initial 
entry, containment purge, and containment recovery. The analyses 
and experiments were designed to assess the following: (1) air- 
borne levels, (2) levels of surface contaminations, (3) magnitude of 
the basement water source term, and (4) general radiological envi- 
ronment within the containment. The early tasks performed under 
the CATF were postaccident airborne samples, remote Ge(Li) 
gamma-ray scans through the containment equipment hatch, re- 
mote gamma-ray scans with Nal crystals through spare containment 
penetrations, radiation survey maps of the containment personnel 
airlock, retrieval of an actual sample of the water in the containment 
basement, and remote television and radiation monitors installed 
through a penetration into the containment. 


49514 Evaluation of radionuclide penetration of structural 
concrete surfaces in the Three Mile Island Unit 2 reactor build- 
ing. Davis, C.M. (Bechtel, Oak Ridge, TN (USA)). Transactions of 
the American Nuclear Society (USA), 57: 456-457 (1988). (CONF- 
881011—: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

The March 28, 1979 loss-of-coolant accident at Three Mile Island 
Unit 2 (TMI-2) resulted in the exposure of +3000 m* of reactor 
building internal concrete surfaces to both liquid-and vapor-borne 
contaminants. The period of contact between the major structural 
concrete surfaces and the aqueous solutions of mixed fission prod- 
ucts ranged from a few days to several years. Exclusive of the 
reactor building basement impingement walls above a height of 1.6 
m, all concrete surfaces were protected with an epoxy-based coat- 
ing. This coating provides a tough, easily decontaminated surface 
for the concrete during normal operation and maintenance cycles. 
At the completion of the gross decontamination of the accessible re- 
actor building elevations in 1982, exposure rates remained elevated 
above expected levels as indicated by early decontamination fac- 
tors. Exposure rate measurements and small-scale scarification 
samples of the reactor building surfaces demonstrated that the pro- 
tective coatings and concrete in the reactor building had absorbed 
radionuclides, thereby creating a large fixed source. In September 
1983, a concrete core sampling program was conducted in the TMI- 
2 reactor building to assess the depth of contaminant penetration 
into the coatings and concrete on elevations 93m and 106 m. Sam- 
pling of the reactor building basement concrete surfaces [elevation 
86 m] was deferred until 1985 and 1986 to provide lead time for re- 
mote systems development. 


49515 Airborne recontamination of the TMI-2 [Three Mile Is- 
land Unit 2] reactor building. Tarpinian, J.E. Transactions of the 
American Nuclear Society (USA), 57: 458-459 (1988). (CONF- 
881011-: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

The dose reduction objectives for the Three Mile Island Unit 2 
(TMI-2) reactor building were to lower the dose rates in working ar- 
eas so that the total collective dose to workers would be as low as 
reasonably achievable (ALARA). As part of these objectives, a 
large-scale effort was devoted to the decontamination of reactor 
building surfaces. The presence of very high removable surface 
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contamination levels, sometimes in excess of 1.7 x 10° Ba/em? (4.5 
to 2 uCi/cm?), contributed to high airborne radioactivity conditions. 
The airborne conditions necessitated the extensive use of respira- 
tory protection. It became an objective of the decontamination 
program, therefore, to reduce the removable contamination levels to 
such an extent that the use of respirators could be reduced or even 
eliminated. The progress of the decontamination program became 
hampered when it was discovered that large areas of the reactor 
building were becoming recontaminated. After a series of tests, it 
was determined that the air handling systems in the building were 
distributing radioactivity from highly contaminated surfaces. This 
paper describes the tests used to identify the causes of the recon- 
tamination, the methods used to reduce the airborne radioactivity in 
the reactor building, and the results of the preventative measures. 


49516 Characterization of the radiological conditions of the 
reactor building basement and D-rings through thermolumines- 
cent dosimeter readings. Peterson, H.K. Transactions of the 
American Nuclear Society (USA), 57: 459 (1988). (CONF-881011-: 
Joint meeting of the European Nuclear Society and the American 
Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 
The accident at Three Mile Island Unit 2 (TMI-2) nuclear generat- 
ing station of March 1979 released highly contaminated water to the 
basement and contaminated steam to other parts of the reactor 
building. These contaminants produced very significant and distinct 
radiation sources in the basement area and prevalent, lower magni- 
tude sources throughout the remainder of the building. Radiation 
surveys performed during the early reactor building entries provided 
an abundance of data adequate for radiation protection purposes, 
but attempts to use this data to characterize the source terms failed. 
The data failed in terms of accuracy and in not being ordered to the 
point where it could be used successfully for computer modeling. 
Experience at TMI-2 showed that to obtain survey radiation readings 
sufficient in number and of quality for source term characterization 
was not consistent with the as low as reasonably achievable 
(ALARA) principle. One particular disadvantage of the survey data 
was that is was not reproducible due to inaccuracies in measure- 
ment by health physics personnel and due to instrument variations. 
To obtain the data required for source term characterization, strings 
of four-chip Panasonic personne! thermoluminescent dosimeters 
(TLDs) were used. With these strings, numerous radiation profiles 
of radiation sources throughout the reactor building were measured 
with an accuracy that allowed the data to be used for computer 
modeling and eventual source term identification and quantification. 


49517 Robotic characterization of the elevation of the TMI-2 
[Three Mile Island Unit 2] reactor building. Ferguson, D.E. Trans- 
actions of the American Nuclear Society (USA), 57: 459-460 
(1988). (CONF-881011-: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

The recovery of Three Mile Island Unit 2 required a determination 
and analysis of the major sources present in the basement. Since 
dose rates prohibited personnel entry into the basement, the neces- 
sary assessment of the basement conditions would require remote 
measurement techniques. One of the early analysis techniques was 
video inspection using small video cameras place in the basement 
through various penetrations. The next technique used remote sur- 
vey instrumentation. One type of instrument used in the early 
surveys was the Eberline RO-7 high range ion chamber system, an- 
other being the Teletector type of Geiger-Muller detector. Strings of 
thermoluminescent dosimeters, known as TLD trees, also gained 
widespread use. The mobile platform provided was the remote re- 
connaissance vehicle (RRV), also known as Rover. This robot was 
designed for use in conducting surveys, decontamination, and video 
documentation in the reactor building basement. The results of the 
robotic survey efforts are reported to assist in understanding the 
basement status and to assist in planning for use of robotic survey- 
ing systems. 


49518 Ex-vessel fuel characterization results in the reactor 
building. Kobayashi, R.; Distenfeld, C. H.; Ferguson, D. E. Trans- 
actions of the American Nuclear Society (USA), 57: 464 (1988). 
(CONF-881011—-: Joint meeting of the European Nuclear Society 
and the American Nuclear Society, Washington, DC (USA), 30 Oct - 
4 nov 1988). 
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Forced circulation during and after the Three Mile Island Unit 2 
(TMI-2) accident distribution reactor fuel into the systems and com- 
ponents in the reactor building (RB) and auxiliary and fuel handling 
building (AFHB). The majority of the distributed fuel remained in the 
reactor coolant system in the RB, and some fuel traveled to the 
makeup and purification and waste disposal systems in the AFHB. 
Efforts began in 1985 and continued through 1987 to determine the 
location and amounts of ex-vessel fuel. The fuel characterization 
measurements were performed using three methods: gamma spec- 
troscopy, visual inspection, and sampling. Gamma spectroscopy 
involves the detection of gamma radiation from tracer isotopes 
144Ce or '4Eu to calculate the fuel quantity. Gamma spectroscopy 
was used in closed systems that were not directly accessible. Vi- 
sual inspection with miniature cameras was used to determine the 
volume of fuel debris in accessible areas. Sampling was used in 
conjunction with both methods to either determine or verify the iso- 
topic ratio to be used in the fuel calculations. 


49519 Heat stress control in the TMl-2 [Three Mile Island 
Unit 2] defueling and decontamination activities. Schork, J.S.; 
Parfitt, B.A. Transactions of the American Nuclear Society (USA), 
57: 467-469 (1988). (CONF-881011-: Joint meeting of the Euro- 
pean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

During the initial stages of the Three Mile Island Unit 2 (TMI-2) 
defueling and decontamination activities for the reactor building, it 
was realized that the high levels of loose radioactive contamination 
would require the use of extensive protective clothing by entry per- 
sonnel. While there was no doubt that layered protective clothing 
protects workers from becoming contaminated, it was recognized 
that these same layers of clothing would impose a very significant 
heat stress burden. To prevent the potentially serious consequences 
of a severe reaction to heat stress by workers in the hostile environ- 
ment of the TMI-2 reactor building and yet maintain the reasonable 
work productivity necessary to perform the recovery adequately, an 
effective program of controlling worker exposure to heat stress had 
to be developed. Body-cooling devices produce a flow of cool air, 
which is introduced close to the skin to remove body heat through 
convection and increased sweat evaporation. The cooling effect pro- 
duced by the Vortex tube successfully protected the workers from 
heat stress, however, there were several logistical and operational 
problems that hindered extensive use of these devices. The last 
type of cooling garment examined was the frozen water garment 
(FWG) developed by Elizier Kamon at the Pennsylvania State Uni- 
versity as part of an Electric Power Research Institute research 
grant. Personal protection, i.e., body cooling, engineering controls, 
and administrative controls, have been implemented successfully. 


49520 A guide to technical information regarding TMI-2 
[Three Mile Island Unit 2]. Aucliar, K.D.; Epler J. Transactions of 
the American Nuclear Society (USA), 57: 471-472 (1988). (CONF- 
881011-: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

A considerable amount of information has been obtained and 
documented concerning the March 1979 accident and its conse- 
quences at the Three Mile Island Unit 2 (TMI-2) nuclear generating 
station. The information has been essential in (a) understanding the 
nature, progression, and extent of the damage from the accident; 
(b) assessing the effects of this damage on the plant's facilities, 
systems, equipment, and surrounding environment; and (c) plan- 
ning, preparation, performance, and evaluation of the accident 
recovery activities. The composite of all of this literature is the tech- 
nical information available at TMl-2. The issues raised by the 
accident are far-reaching and complex, and the technical informa- 
tion has usefulness beyond its application at TMI-2. Issues raised 
as a result of the accident pose questions that are technical, legal, 
financial, and political in nature. However, because the quantity of 
information is vast, this paper focuses on the technical data gener- 
ated as a result of the TMI-2 accident recovery activities. Most of 
the written information generated during the TMI-2 recovery 
program was provided to meet the needs of the various key partici- 
pants in the recovery. The informational needs of these groups 
varied widely; consequently, their motivation for record retention, 
content, and structure revolved around serving those needs. This 





paper provides some guidance to those researchers interested in 
investigating technical data as it relates to TMI-2. 


49521 Observations on health outcome studies of exposure 
of the worker and the general population during the nuclear 
reactor accident at three mile island. Fabrikant, J.I. (Univ. of Cali- 
fornia, Berkeley (USA)). Transactions of the American Nuclear 
Society (USA), 57: 473 (1988). (CONF-881011-—: Joint meeting of 
the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The nuclear reactor accident at Three Mile Island in March 1979 
resulted in the release of radioactivity to the environment. Radiation 
exposure of the workers and the general population living in the 
vicinity of the damaged nuclear reactor was estimated based on 
dose measurements, meteorological conditions, demographic char- 
acteristics, reconstruction of the source term, and a number of other 
factors. The projected estimates of potential delayed health effects 
in the worker and general population, notable cancer, developmental 
abnormalities of the newborn, and genetic ill-health, were carefully 
estimated based on then-current knowledge of radiation risks and 
statistical techniques of analysis. Almost a decade later, we now 
have epidemiological and statistical data on certain of these health 
outcomes in the exposed populations at risk. Discussion includes 
the reliability of the initial radiation risk estimates, the major illnesses 
of concern, the mental stress and behavioral effects at the time of 
and following the accident, and the current findings of the ongoing 
studies of the health outcomes of the vulnerable populations at risk. 


49522 Lessons learned in the cleanup of Three Mile Island 
Unit 2 as determined by the TMl-2 safety advisory board. 
Marston, R.Q. (Univ. of Florida, Gainesville (USA)); Fillnow, R.H. 
Transactions of the American Nuclear Society (USA), 57: 473-474 
(1988). (CONF-881011-: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

The Three Mile Island Unit 2 Safety Advisor Board (SAB) was es- 
tablished on March 16, 1981, to provide GPU Nuclear Corporation 
management with a high-level, independent appraisal of the 
cleanup program as related to public and worker health safety. In its 
7 1/2 yr of existence, the SAB has reviewed many aspects of 
cleanup activities, including regulations, safety, risk assessment, 
project organization, project financing, project procedures, technical 
planning, and public communications. The primary objective of the 
SAB has been to ensure the continued safety of the surrounding 
community and of the on-site work force. It was of paramount im- 
portance that the reactor plant be placed in a stable, controllable 
condition as soon as possible. The work of the SAB can be de- 
scribed under three major headings: scientific, engineering, and 
administrative. Included under the scientific heading is recriticality, 
environmental effects, and accident scenario. The engineering 
heading includes removal of fuel debris, methods of decontamina- 
tion, control of personnel exposures, and personnel contamination 
control. The administrative heading includes over controi of cleanup 
operations, cost and schedule control, organization, project plan- 
ning, and communications with the public. 


49523 Dealing with public perceptions of health risks in a 
nuclear world. Friedman, R.S. Transactions of the American Nu- 
clear Society (USA), 57: 475 (1988). (CONF-881011-: Joint 
meeting of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

An enormous gap exists between the perceptions within the sci- 
entific and technical community and the general public regarding 
health and safety risks associated with many technologies, espe- 
cially nuclear power. Closing the gap in risk perception is not an 
easy matter. Studies demonstrate that disagreements about risks 
will not simply evaporate in the face of expert testimony. Problem 
resolution demands education and public information programs that 
clarify scientific and policy dimensions of the problem. Emphasis 
must be placed on identification of the knowledgeable experts as 
well as on explanation of their findings. Attention, in particular, must 
be paid to expanding public understanding of the meaning of risk 
probabilities. Encouragement must be given to the development of 
a sophisticated cadre of media personnel to serve as a liaison be- 
tween the scientific community and the public. Additionally, 
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increased use should be made by public utilities in the nuclear busi- 
ness of scientific and lay advisory committees to serve as a bridge 
to a skeptical public. And finally, outreach programs should be 
established with schools, church groups, and civic organizations de- 
signed to upgrade knowledge and understanding of health risks in 
the generation of nuclear energy. 


49524 Exposure of the general population near TMI [Three 
Mile Island]. Eisenbud, M. (Univ. of North Carolina, Chapel Hill 
(USA)). Transactions of the American Nuclear Society (USA), 57: 
475-476 (1988). (CONF-881011-: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

During the Three Mile Island Unit 2 (TMI-2) accident, radioactive 
steam and water from the primary cooling system entered the auxil- 
iary building and quantities of the volatile fission products, mainly 
the noble gases, entered the building atmosphere and were dis- 
charged to the environment by the ventilation system. In the days 
following the accident, the largest concentration of skilled radiation 
monitors in history assembled at Three Mile Island. Tens of thou- 
sands of measurements of many kinds were made and the data 
gathered by specialists from the staffs of the Kemeny Commission, 
the Commonwealth of Pennsylvania, the US Department of Energy, 
its national laboratories, the US Nuclear Regulatory Commission, 
the Environmental Protection Agency, and the US Department of 
Health Education and Welfare. By the time the Kemeny Commis- 
sion report was published in late 1979, the most probable collective 
dose was estimated to be 2000 prem, which is toward the lower 
end of the range of estimates reported by the interagency commit- 
tee. This is equivalent to the dose received by 2 million people in 
=3 days from natural sources of exposure. The maximum dose to 
any individual in the off-site general population was by then re- 
ported to be ~70 mrem, or somewhat less than the dose received 
from nature in 1 yr. 


49525 An upgraded personnel dosimetry system for TMI-2 
[Three Mile Island Unit 2]. Schmidt, J.W.; Harworth J.M. Transac- 
tions of the American Nuclear Society (USA), 57: 479-480 (1988). 
(CONF-881011-: Joint meeting of the European Nuclear Society 
and the American Nuclear Society, Washington, DC (USA), 30 Oct - 
4 nov 1988). 

Following the Three Mile Island Unit 2 (TMI-2) accident, it was 
identified that due to the unusual radiological conditions created, an 
improved thermoluminescent dosimetry (TLD) system was needed 
to support the cleanup and recovery. The deficiencies of the exist- 
ing system were identified as an unsuitable dosimeter design and 
limited system automation available to support the ~6000 dosime- 
ters being processed monthly for record dose. As a result, a 
Panasonic-based TLD personne! dosimetry system was developed 
and installed by GPU Nuclear at the TMI facility. The components 
of this dosimetry system include a dosimeter design and associated 
interpretation algorithm, an extensive quality assurance program, 
and a computer-based dosimeter processing system. This dosime- 
ter/algorithm design provides for the use of a changing beta 
correction factor (BCF), which is derived from beta spectral data 
collected by the dosimeter. The system computer-based processing 
equipment is driven using software developed to be user friendly, 
totally menu driven, and geared toward the implementation of an 
extensive quality assurance program for a production dosimetry 
system. In total, this software consists of over 95 programs that 
specifically support written dosimetry procedures. 


49526 Respiratory protection-lessons learned at TMI [Three 
Mile Island]. Gee, E.F. Transactions of the American Nuclear Soci- 
ety (USA), 57: 480-481 (1988). (CONF-881011-: Joint meeting of 
the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

At the time of the Three Mile Island Unit 2 (TMI-2) accident, GPN 
Nuclear was ill prepared for the respiratory protection demands 
were about to be endured. Although a recognized respiratory pro- 
tection program was in place that permitted application of protection 
factors, the depth and detail needed to attack an accident and re- 
covery process of this magnitude was lacking. Airborne radioactivity 
concentrations following the accident reached 1000 times the maxi- 
mum permissible concentration. Surface contamination levels 
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ranged upward of 1 rad/smear. Oxygen concentrations in the reac- 
tor building were <14% prior to the first purge. A multitude of short- 
and long-term challenges necessary to expand the scope of the 
program was faced. Some of those most significant are discussed. 
Immediate problems included respiratory equipment inventory, self- 
contained breathing apparatus charging capabilities and qualified 
respirator wearers. Long-term problems included the following: 
training; selection, issue, and use of respirators; equipment clean- 
ing, maintenance, and inspection; breathing air supplies; and 
emergency preparedness. 


49527 TMI-2 [Three Mile Island Unit 2] reactor building dose 
reduction task force. Daniels, R.S. (Bechtel, Gaithersburg, MD 
(USA)). Transactions of the American Nuclear Society (USA), 57: 
484-485 (1988). (CONF-881011-: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

In late October 1982, the director of Three Mile Island Unit 2 
(TMI-2) created the dose reduction task force with the objective of 
identifying the principal radiological sources in the reactor building 
and recommending actions to minimize the dose to workers on 
labor-intensive projects. Members of the task force were drawn form 
various groups at TMI. Findings and recommendations were pre- 
sented to the US Nuclear Regulatory Commission in a briefing on 
November 18, 1982. The task force developed a three-step ap- 
proach toward dose reduction. Step 1 identified the radiological 
sources. Step 2 modeled the source and estimated its contribution 
to the general area dose rates. Step 3 recommended actions to 
achieve dose reductions consistent with general exposure rate 
goals. 


49528 Dose reduction: Trim personnel transit exposure to 


the RB defueling platform and reduce defueling exposure. 
Cooper, W.J.; Velez, P.P. Transactions of the American Nuclear So- 
ciety (USA), 57: 485 (1988). (CONF-881011-: Joint meeting of the 
European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 


The October 1984 supplement dealing with occupational radiation 
doses for the cleanup of Three Mile Island Unit 2 (TMI-2) estimated 
total doses of 13,000 to 46,000 person-rem for the cleanup pro- 
gram. It now appears likely that the actual total dose incurred for 
the cleanup through the proposed monitored storage conditions will 
be on the order of 5,000 person-rem. A major contributor to this 
dramatically lower dose is the effort expended on dose reduction for 
the defueling tasks. GPU Nuclear Corporation radiological engineer- 
ing began the process by performing a detailed review of the known 
condition of the reactor building itself, determining where radiation 
sources external to the defueling system were that could affect the 
dose rate to the defueling workers and potential sources within the 
system itself. It became apparent that the 9-mrem dose each 
worker received while transiting to the defueling work area as a re- 
sult of major sources in other areas of the building would require 
dose reduction efforts. As part of the dose reduction activities, the 
major identified sources were decontaminated, shielded, or re- 
moved. Three sources of worker exposure in the vessel were 
dominant in system design: the dissolved gamma-emitting isotopes 
in the water, the fuel, and the contaminated tools. To reduce expo- 
sure from these sources, the working platform is 6 in. of steel for 
shielding. Tools were designed to prevent removing a tool from the 
water accidentally, and the loaded canisters are under several feet 
of water under the shielded platform. 


49529 Review of radiation shielding concerns associated 
with the TMI-2 [Three Mile Island Unit 2] defueling system. Os- 
good, N.L. (Bechtel, Gaithersburg, MD (USA)); Rider, R.L.; 
Williams, D.S. Transactions of the American Nuclear Society (USA), 
57: 485-487 (1988). (CONF-881011-: Joint meeting of the Euro- 
pean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The defueling system for TMI-2 was designed with maximum ver- 
satility and broad functional requirements to remove the damaged 
core from the reactor vessel. This was done without the ability to 
precisely define the operations or even the conditions of the core 
debris. The approach used in the design of the defueling system re- 
quired planning to minimize critical path defueling time and to 
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minimize time and worker exposure for installation and mainte- 
nance. Provisions were made to maximize pre-installed equipment 
assembly and checkout, to provide versatile equipment and tooling, 
and to achieve low maintenance on the defueling equipment and 
tooling. These provisions are also examples of how the as-low-as- 
reasonably-achievable (ALARA) principle was implemented during 
the design phase of the TMI-2 defueling program. During the defu- 
eling operations, it has been demonstrated that the implemented 
shielding requirements have provided excellent protection of opera- 
tors and other workers in the reactor building. Collective exposures 
of the defueling operators have been maintained low, and no over- 
exposure due to handling fuel canisters has occurred. 


49530 Programmatic changes due to TMI-2 [Three Mile Is- 
land Unit 2]. Auxier, J.A. Transactions of the American Nuclear 
Society (USA), 57: 488 (1988). (CONF-881011-: Joint meeting of 
the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The programmatic impact of the accident at Three Mile Island 
Unit 2 (TMI-2) has reached into all segments of the nuclear power 
industry. The members of the panel on programmatic changes have 
reviewed the effects of the accident in each of their particular areas 
of interest and expertise. It is clear that there were significant 
changes in the regulatory process and that these changes included 
everything from the retrofitting of hardware to training and human 
factors engineering. The role of state agencies has been amplified 
and interagency agreements have been changed and clarified. A 
new organization, the Institute for Nuclear Power Operations was 
spawned and has grown to be a major element in nuclear power 
safety. Much of the research efforts of the US Department of 
Energy and the Electric Power Research Institute has been in re- 
sponse to needs revealed by TMI-2. Public opinion of nuclear 
power was greatly and adversely influenced and both federal and 
stat legislatures have responded to what they believe the public 
sentiment to be. An early effect on the public, the US Nuclear 
Regulatory Commission, and state governments was the greatly in- 
creased effort on emergency preparedness. The efforts in this area 
are continuing and subject to continuing criticism. 


49531 TMl-2 [Three Mile Island Unit 2] reactor vessel head 
and plenum removal. Hultman, C.W.; Jackson R.W. Transactions 
of the American Nuclear Society (USA), 57: 491 (1988). (CONF- 
881011—: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

As a result of the damage to the Three Mile Island Unit 2 (TMI-2) 
core during the accident in March 1979, removal of the reactor 
vessel head and plenum in the normal manner was judged to be im- 
possible. In June 1982, a task force was formed to develop a plan 
for removing the TMI-2 reactor vessel head. The plan proposed re- 
moving the head using the standard head removal procedure in 
conjunction with the necessary precautions, changes, and prepara- 
tions required for potential problems. This included the potential for 
both higher than normal radiation levels and airborne radioactive 
contamination. In addition, the plan specified that the plant be left 
either in a condition to proceed with plenum and fuel removal imme- 
diately after head removal or in a safe long-term lay-up condition. 
The basic plan consisting of the described major steps is discussed. 


49532 Data acquisition methods used at TMl-2 [Three Mile 
Island Unit 2]. Patterson, R.L.; Estabrook, M.L.; Wilson, D.C. 
Transactions of the American Nuclear Society (USA), 57: 492-493 
(1988). (CONF-881011—: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

Data acquisition tasks at Three Mile Island Unit 2 (TMI-2) were 
identified to (a) provide data to aid in the planning of the recovery 
activities in a safe and efficient manner and characterize postacci- 
dent plan condition and (b) provide information to the scientific and 
industrial community. The data acquisition program was divided into 
the following two areas: (1) data acquisition within the reactor ves- 
sel (in-vessel data acquisition) and (2) data acquisition within the 
nuclear steam supply system but external to the reactor vessel 
(ex-vessel data acquisition). The data obtained from these charac- 
terizations have provided a basis for defueling decisions. The 
methods (tools, equipment, and techniques) used to acquire data at 





TMI-2 have provided a basis for the approaches used to defuel the 
various areas. 


49533 Fuel removal equipment for TMI-2 [Three Mile Island 
Unit 2]. Calhoun, G.L. Transactions of the American Nuclear Soci- 
ety (USA), 57: 493-494 (1988). (CONF-881011—: Joint meeting of 
the European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The defueling of the original core region of the Three Mile Island 
Unit 2 reactor was completed in December 1987. A variety of tools 
and techniques were applied to the task of removing this portion of 
the damaged core. The tooling design details are recorded in draw- 
ings, test reports, and procedures too voluminous for causal 
comprehension. This paper describes the tools and equipment actu- 
ally used for the core region defueling. Particular attention is given 
to defining lessons learned in the design and application of the de- 
fueling tooling. 


49534 TMI-2 [Three Mile Isiand Unit 2] preparations for defu- 
eling. Levin, S.; Shearer, P.M. Transactions of the American 
Nuclear Society (USA), 57: 494-495 (1988). (CONF-881011—: Joint 
meeting of the European Nuciear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

At the implementation of planning for Three Mile Island Unit 2 de- 
fueling, the extent of core damage and the resulting conditions were 
not well defined. Planning was thus based on a consensus 
extrapolation of the known and calculated conditions. Basic recom- 
mendations for defueling approach were formulated by a task 
committee and given to GPU Nuclear Corporation’s management. 
The key decision was to apply a manual rather than robotic ap- 
proach to the core disassembly. The fuel transfer canal was not 
flooded, unlike a normal defueling, to reduce the lengths of manual 
tools. Major plant modifications and new equipment and systems 
are discussed. 


49535 TMl-2 [Three Mile Island Unit 2] core region defueling. 
Rodabaugh, J.M.; Cowser, D.K. Transactions of the American Nu- 
clear Society (USA), 57: 495 (1988). (CONF-881011-—: Joint 
meeting of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

In July of 1982, a video camera was inserted into the Three Mile 
Island Unit 2 reactor vessel providing the first visual evidence of 
core damage. This inspection, and numerous subsequent data ac- 
quisition tasks, revealed a central void ~1.5 m (5 ft) deep. This void 
region was surrounded by partial length fuel assemblies and ringed 
on the periphery by ~40 full-length, but partial cross-section, fuel 
assemblies. All of the original 177 fuel assemblies exhibited signs of 
damage. The bottom of the void cavity was covered with a bed of 
granular rubble, fuel assembly upper end fittings, control rod spiders, 
fuel rod fragments, and fuel pellets. It was obvious that the normal 
plant refueling system not suitable for removing the damaged core. 
A new system of defueling tools and equipment was necessary to 
perform this task. Design of the new system was started immedi- 
ately, followed by >1 yr of fabrication. Delivery and checkout of the 
defueling system occurred in mid-1985. Actual defueling was initi- 
ated in late 1985 with removal of the debris bed at the bottom of 
the core void. Obstructions to the debris, such as end fittings and 
fuel rod fragments ere removed first; then ~23,000 kg (50,000Ib) of 
granular debris was quickly loaded into canisters. Core region defu- 
eling was completed in late 1987, ~2 yr after it was initiated. 


49536 TMIl-2 [Three Mile Island Unit 2] ex-vessel defueling. 
Wolfgang, R.J.; Patterson, R.L. Transactions of the American Nu- 
clear Society (USA), 57: 498-499 (1988). (CONF-881011—: Joint 
meeting of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

As a consequence of the 1979 Three Mile Island Unit 2 (TMI-2) 
accident, the fuel was severely damaged, and fuel fines and debris 
were transported throughout the reactor coolant system (RCS). Esti- 
mates of the fuel quantities in equipment and piping outside the 
reactor vessel boundary have been developed based on 
component-specific methods, such as sampling, remote visual in- 
spections, and gamma spectroscopy. To ensure a safe, stable plant 
configuration (called postdefueling monitored storage) following the 
defueling effort, fuel must be removed from any area if the potential 
for criticality exists. The fuel quantity estimates are, therefore, used 
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as a simple guideline to indicate the potential need to remove fuel 
from ex-vessel locations. The juxtaposition of multiple fuel contain- 
ing components is also considered. Systems have been designed to 
defuel seven specific ex-vessel areas. These are pressurizer, pres- 
surizer spray line, once-through steam generator (OTSG) upper 
tubesheets, RCS hot legs, decay heat line, RCS cold legs and reac- 
tor coolant pumps, and OTSG lower heads and J-legs. Systems 
and equipment have been developed and used to successfully de- 
fuel certain ex-vessel areas of TMI-2. This ex-vessel defueling, 
along with the completion of in-vessel defueling, will allow TMI-2 to 
be placed into postdefueling monitored storage. 


49537 A  fast-sorting measurement technique to determine 
decontamination priority. Distenfeld, C.H.; Brosey, B.; Igarashi, H. 
Transactions of the American Nuclear Society (USA), 57: 458 
(1988). (CONF-881011-—: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

Recovery of large contaminated buildings, such as the Three Mile 
Island Unit 2 (TMI-2) reactor building, are complicated by ceilings 
that can be 12 to 13 m high. Much of the overhead space is filled 
with conduits, pipes, cable trays, ventilation ducts, and steel struc- 
tures. The total complex surface can greatly exceed the total 
surface of walls and floors. Concrete pedestals, heavy steel stands, 
embedded steel rails, refueling mechanisms, and other similar 
structures complicate normally accessible areas and impede expo- 
sure reduction efforts. Initial recovery of contaminated spaces tends 
to involve treatment of hot spots and accessible spaces such as 
floor and wall surfaces. Subsequent decontamination may be less 
efficient since untreated surfaces, such as in overhead spaces, may 
be beyond the reach of ordinary decontamination tools. To conserve 
radiation exposure of recovery personnel, it is important to prioritize 
the effort so that early work provides maximum exposure reduction. 
Subsequent exposure reduction can then be carried out with less 
total exposure to recovery personnel. This favorable scenario 
depends on identification of key surfaces that most affect the expo- 
sure rate. The quick-sort method that was developed is based on 
the Eberline HP 220A directional survey system. 


49538 TMIl-2 [Three Mile Island Unit 2] reactor buliding base- 
ment concrete activity distribution. Babel, P.J.; Lancaster, R.E.; 
Distenfeld, C.H. Transactions of the American Nuclear Society 
(USA), 57: 460-461 (1988). (CONF-881011-—: Joint meeting of the 
European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

As a result of the March 1979 accident, the Three Mile Island 
Unit 2 (TMI-2) reactor building basement wall and floors were sub- 
merged in up to 2.6 m (8.5 ft) of water at an activity concentration 
of 4.8 BBq-I-' (0.13 mCi-mi—") of '9’Cs. This radioactivity pene- 
trated the coated and uncoated concrete surfaces to various depths 
over a 2.5-yr period. After all the water had been removed, the gen- 
eral area exposure rates in the reactor building basement ranged 
from 0.14 to >43 uCi-kg—'-s—' (2 to 600 F/h). For decontamination 
and licensing purposes, it is necessary to determine the type, quan- 
tity, location, and penetration of radioactive materials in the reactor 
building basement concrete. The initial efforts to determine the 
contamination level in the reactor building basement was by ther- 
moluminescent dosimeters (TLDs) attached to ropes at specific 
distances apart. The quantity of radioactive material in the concrete 
was initially estimated by using radiation shielding computer codes. 
To obtain more accurate information, the robot was used to obtain 
concrete core bore samples from the floors and walls of the various 
types of concrete at different elevations. Concrete core bore 
samples were sent to Idaho National Laboratory and Oak Ridge Na- 
tional Laboratory to determine the strontium content of the concrete 
and possibility of leaching to remove activity from the concrete for 
decontamination purposes. The results of the leach testing showed 
that the concrete can be passively leached to remove the radioac- 
tive material. 


49539 RCS characterization and SNM accountability: Trace 
fuel circulation in the RCS, reactor building and auxiliary build- 
ing. Greenborg, J. Transactions of the American Nuclear Society 
(USA), 57: 462 (1988). (CONF-881011-: Joint meeting of the Eu- 
ropean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 
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Reactor coolant circulation following core destruction distributed 
fuel within the reactor coolant system (RCS) and into connected 
auxiliary systems. The paper shows the RCS structure. The collec- 
tion sites were the low points, the horizontal surfaces, and, to a 
lesser extent, the vertical surfaces. The connected auxiliary systems 
included the reactor coolant drain tank on the pressurizer pilot- 
operated relief valve (PORV) vent path and the makeup and 
purification and liquid waste systems on the letdown and reactor 
coolant pump seal return lines. Most core destruction occurred after 
1 h, 41 min following shutdown of all reactor coolant pumps (RCPs). 
In addition to the forced circulation, fuel debris was circulated 
through the RCS by high-velocity steam flow and the entrained wa- 
ter slugs. Nondestructive measurements are being completed to 
locate, remove, and quantify the residual fuel deposits. This work is 
conducted within the as low as reasonably achievable framework of 
need for the data and use of remote techniques were appropriate. 
Each measurement has required consideration of detector choice, 
usually some custom detector design, calibration, and data reduc- 
tion for distributed source and counting geometries. 


49540 Methods of assaying special nuclear material at TMI-2 
[Three Mile Island Unit 2]. Haghighi, M. H.; Distenfeld, C. H.; 
Brosey, B. H.; Greenborg, J. Transactions of the American Nuclear 
Society (USA), 57: 462-464 (1988). (CONF-881011-: Joint meet- 
ing of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

As the Three Mile Island Unit 2 (TMI-2) cleanup program nears 
completion, locating and quantifying postdefueling residual fuel in 
plant components becomes essential. Many methods to assay spe- 
cial nuclear material (SNM) exist. Four methods, chosen for use at 
TMI-2 because of their sensitivity and reliability, are discussed here: 
(1) neutron interrogation, (2) gamma-ray spectroscopy, (3) gross al- 
pha scanning of films, and (4) visual inspection and sampling. 


49541 Reactor fuel detection and distribution in the TMl-2 
[Three Mile Island Unit 2] auxiliary building. Babel, P.J.; Brosey, 
B.H.; Distenfeld, C.H. Transactions of the American Nuclear Society 
(USA), 57: 464-465 (1988). (CONF-881011-: Joint meeting of the 
European Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

As a result of the March 1979 accident, severe damage to the 
Three Mile Island Unit 2 reactor core resulted in a quantity of the 
reactor being dispersed outside the reactor core region. Some of 
the reactor fuel was dispersed to the nuclear auxiliary systems in 
the auxiliary/fuel handling building (AFHB). To enter post defueling 
monitored storage (PDMS), it is necessary to determine the location 
and quantity of reactor fuel in these systems. To determine potential 
reactor fuel location, it was necessary to first examine those sys- 
tems that were used during the accident and recovery phases of 
the piant. By examining these systems, potential fuel concentrations 
were identified, such as tanks, filters, demineralizers, and piping 
dead legs. Second, general area radiation surveys were used to 
provide a rough indication of reactor fuel location. However, it was 
recognized that caution must be used since high radiation levels do 
not necessarily indicate the presence of reactor fuel due to the dif- 
ferent escape rate coefficients of the various fission products and 
the possibility of fission product concentration on resins and boron. 
This indicates that gamma-ray spectroscopy must be used. The 
systems that had the greatest potential to contain reactor fuel were 
the makeup and purification (MUP) system, waste disposal liquid 
(WDL) system, and decay heat system. The method of detection 
was the use of '“4Ce as an analog for reactor fuel. Completion of 
the measurements and calculations have provided the results dis- 
cussed in the paper. 


49542 Criteria development of remotely conirolled mobile 
devices for TMI-2 [Three Mile Island Unit 2]. Fillnow, R.; Bengel, 
P.; Giefer, D. Transactions of the American Nuclear Society (USA), 
57: 500 (1988). (CONF-881011-: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

Since 1982, GPU Nuclear Corporation has used a series of 
remote mobile devices for data collection and cleanup of highly con- 
taminated areas in the Three Mile Island Unit 2 (TMI-2) nuclear 
facilities. This paper describes these devices and the general crite- 
ria established for their design. Until 1984, the remote equipment 
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used at TMI was obtained from industry sources. This included de- 
vices called SISI, FRED, and later LOUIE-1. Following 1984, the 
direction was to obtain custom-made devices to assure a design 
that would be more appropriate for the TMI-2 environment. Along 
with this approach came more detailed criteria and a need for a 
thorough understanding of the task to be accomplished by the de- 
vices. The following families of equipment resulted: (1) remote 
reconnaissance vehicles (RRVs), (2) the LOUIE family, and (3) re- 
mote working vehicle (RWV) family. 


49543 Conception, design, and development of the RRV 
[remote reconnaissance vehicle] and the RWV [remote work ve- 
hicle]. Champeny, L.; Whittaker, W.L. Transactions of the American 
Nuclear Society (USA), 57: 500-501 (1988). (CONF-881011—: Joint 
meeting of the European Nuclear Society and the American Nuclear 
Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 

Remote technology is sought for a variety of activities in the 
nuclear industry where radiation and other aspects of the work envi- 
ronment pose hazards to or preclude a human work force. 
Exposure-related costs and instances of necessity motivate the use 
and development of remote technology. The remote work vehicle 
(RWV) and the remote reconnaissance vehicle (RRV) are teleoper- 
ated systems developed for such uses. This paper considers design 
and development of these systems with emphasis on responding to 
a specific need: recovery of the Three Mile Island Unit 2 (TMI-2) 
containment basement. 


49544 Implementation of remote equipment at TMI-2 [Three 
Mile Island Unit 2]. Giefer, D.; Jeffries, A.B. Transactions of the 
American Nuclear Society (USA), 57: 501-502 (1988). (CONF- 
881011-: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

Each of the remote vehicles in use, or planned for use, at Three 
Mile Island Unit 2 (TMI-2) during the period from 1984 to the 
present had certain distinct common features. These were proven 
to be desirable for remote application in the TMI-2 environment. 
Proper implementation requires consideration of the following: con- 
trol systems, rigging systems, power supplies, operator/support 
interface, maintenance concerns, viewing systems, contamination 
control, and communications. Design and component fabrication of 
these features allowed deployment of each of the remote devices. 
This paper discusses these systems and their impact for the use of 
remote mobile equipment at TMI-2. In most cases, the means of im- 
plementation dictated the design features of the devices. 


49545 An overview of nuclear criticality safety performed to 
support TMI-2 [Three Mile Island Unit 2] defueling. Williams, 
D.S. (Bechtel, Gaithersburg, MD (USA)); Rommel, J.C.; Murray, 
R.L. Transactions of the American Nuclear Society (USA), 57: 508- 
509 (1988). (CONF-881011-: Joint meeting of the European 
Nuclear Society and the American Nuclear Society, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

In October 1985 GPU Nuclear Corporation began the fuel re- 
moval phase of the recovery from the March 28, 1979, accident at 
the Three Mile Island Unit 2 (TMI-2) nuclear power station. Almost 3 
yr before the start of defueling, however, the planning activities for 
dealing with the criticality safety aspects of the core material had 
begun. Nuclear criticality safety has been one of the key safety is- 
sues during the recovery. As a result of the accident, the physical 
configuration of the core was unknown. The various fuel geometries 
that could exist during defueling activities and postulated hypotheti- 
cal accidents needed to be considered. These circumstances, 
coupled with the recovery approach selected, presented unique and 
first of a kind criticality safety obstacles. To address these issues 
and to demonstrate that fuel removal could be accomplished, while 
at the same time maintaining criticality safety, numerous evaluations 
were performed by an array of organizations. This paper provides 
an overview of the criticality evaluations performed to support TMI-2 
defueling. Furthermore, once defueling operations started, opera- 
tional and tool design evolutions presented additional criticality 
safety concerns. An example of this is the work performed to estab- 
lish limits on foreign materials (e.g., underborated liquids and solid 
material). Another example is the work recently completed for the 
plasma torch system, which will used to dismantle the lower core 
support assembly. 





49546 TMIl-2 [Three Mile Island Unit 2] licensing history. 
Byrne, J.J. Transactions of the American Nuclear Society (USA), 
57: 510-511 (1988). (CONF-881011-—: Joint meeting of the Euro- 
pean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

Three Mile Island (TMI), which is located in central Pennsylvania 
near Harrisburg, is the site of the TMI-2 accident, the most signifi- 
cant nuclear accident in US commercial nuclear power. Since the 
accident on March 28, 1979, TMI-2 has been undergoing cleanup 
activities designed to place the plant in a safe, stable, and secure 
postaccident configuration. At the completion of the cleanup 
program, TMI-2 will be placed in such a configuration, termed post- 
defueling monitored storage (PDMS), by the licensee, GPU Nuclear 
Corporation. The purpose of this paper is to provide a_ brief 
overview of the TMI-2 licensing history and to describe its impact on 
the regulatory process. 


49547 Technology transfer and radioactive waste manage- 
ment at TMI-2 [Three Mile Island Unit 2]. Saunders, J.R. 
Transactions of the American Nuclear Society (USA), 57: 514-515 
(1988). (CONF-881011-: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

The accident that occurred on March 28, 1979, at the Three Mile 
Island Unit 2 (TMI-2) nuclear generating station caused extensive 
damage to the reactor core and created high radiation contamina- 
tion levels throughout the facility. The electric power industry, 
regulators, and government agencies were faced with one of the 
most technically challenging recovery situations ever encountered in 
this country. But it was also realized that this adversity presented 
opportunities for the advancement of state-of-the-art technologies as 
well as the potential to produce information that could enhance nu- 
clear power plant safety and reliability. Perhaps one of the more 
significant aspects of the TMI-2 recovery has been the advance- 
ment of radioactive waste management technology. The high levels 
and unusual nature of the TMI-2 radioactive waste necessitated the 
development of innovative techniques for processing, packaging, 
shipping, and disposal. The investment in research was rewarded 
with large volume reductions and associated cost savings. It is an- 
ticipated that the TMI-2 radioactive waste management technology 
will make major contributions to the design of new systems to meet 
this growing need. The following areas appear particularly suited for 
this purpose: volume reduction, high-integrity containers, and selec- 
tive isotope removal. 


49548 Quality assurance in the removal and transport of the 
TMI-2 [Three Mile Island Unit 2] core. Hayes, G.R.; Marsden, J.F. 
Transactions of the American Nuclear Society (USA), 57: 515 
(1988). (CONF-881011-: Joint meeting of the European Nuclear 
Society and the American Nuclear Society, Washington, DC (USA), 
30 Oct - 4 nov 1988). 

The March 1979 accident at Three Mile Island Unit 2 (TMI-2) 
damaged the core of the reactor. One of the major cleanup activi- 
ties involves removal of the damaged core from the reactor and 
transporting it from the TMI-2 site near Middletown, Pennsylvania, 
to the Idaho National Engineering Laboratory (INEL) near Idaho 
Falis, Idaho. Removal and transport of the damaged core necessi- 
tated the development of much specialized equipment. This paper 
focuses on the role quality assurance (QA) played in the design, 
fabrication, acceptance, and use of three important pieces of core 
debris removal and transportation equipment: (1) the core boring 
machine, (2) the fuel debris canisters, (3) the NuPac 125-B rail cask 
and handling equipment. 


49549 The effects of hydrogen generation on radioactive 
waste handling technology. Henrie, J.O. Transactions of the Amer- 
ican Nuclear Society (USA), 57: 516-517 (1988). (CONF-881011-: 
Joint meeting of the European Nuclear Society and the American 
Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 1988). 
This paper summarizes gas generation and control methods re- 
quired to safely ship and store the Three Mile Island Unit 2 (TMI-2) 
submerged demineralize system (SDS) vessels and core debris 
canisters, and discusses their impact on regulatory controls. The 
SDS was constructed at TMI-2 to remove radionuclides from con- 
taminated water by adsorbing them on mixed Zeolites. Between 
May 1982 and April 1985, 19 SDS vessels containing 750,000 Ci of 
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cesium, strontium, and daughter products were transported in 
shielded shipping casks to Hanford, Washington, for vitrification 
tests and retrievable, near-surface burial demonstrations. 


49550 TMI-2 [Three Mile Island Unit 2] core shipping prepa- 
rations. Ball, L.J.; Barkanic, R.J.; Conaway, W.T. Il. Transactions of 
the American Nuclear Society (USA), 57: 517 (1988). (CONF- 
881011—: Joint meeting of the European Nuclear Society and the 
American Nuclear Society, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

Subsequent to the accident at Three Mile Island Unit 2 (TMI-2), 
the US Nuclear Regulatory Commission (NRC) produced an 
environmental impact statement relation to decontamination and dis- 
posal of radioactive waste resulting from the accident. This effort 
resulted, in part, in a memorandum of understanding with the US 
Department of Energy (DOE) that provided for transportation of the 
damaged TMI-2 core to a DOE facility for interim storage. With this 
authority, DOE and GPU Nuclear Corporation entered into a con- 
tract under which DOE agreed to accept the core debris in canisters 
for transport and storage, core examination, and preparation for fi- 
nal disposal. EG&G Idaho, inc. was selected by DOE to manage 
the TMI-2 program, including receipt of the core debris at TMI, 
transporting it to DOE’s Idaho National Engineering Laboratory 
(INEL), and placing it into interim storage. The physical condition of 
the damaged core and the configuration of the TMI-2 plant for sup- 
port of both reactor defueling and facility cleanup presented special 
requirements for core packaging, core transport packaging, and 
facility interfaces. Unique conditions and logistics at INEL also pre- 
sented special requirements for receiving and storing the core 
material. This paper describes the planning activities, facility modifi- 
cations and preparations, equipment procurement and installation, 
and coordination effort required to make the TMI-2 fuel shipping 
campaign a successful reality. 


49551 Transport package maintenance requirements and op- 
erations. Tyacke, M.J.; Ball, LJ.; Ayers, A.L. Jr.; Hayes, G.R.; 
Anselmo, A.A. Transactions of the American Nuclear Society (USA), 
57: 517-518 (1988). (CONF-881011—: Joint meeting of the Euro- 
pean Nuclear Society and the American Nuclear Society, 
Washington, DC (USA), 30 Oct - 4 nov 1988). 

The NuPac 125-B rail cask, which transports the damaged cere 
debris from Three Mile Island Unit 2 (TMI-2) to the Idaho National 
Engineering Laboratory (INEL), is the only new spent-fuel rail ship- 
ping cask to be licensed in the United States within the last decade. 
EG&G Idaho, Inc. (EG&G), acting on behalf of the US Department 
of Energy, is responsible for ensuring that those new casks and rail 
cars are properly maintained per regulatory requirements. Both the 
casks and rail cars have comprehensive in-service inspection and 
preventive maintenance programs, which are more involved than 
implied by the requirements. The TMI-2 shipping campaign is the 
most ambitious spent-fuel transport activity being conducted in the 
nuclear industry. The experience gained in this campaign, as it re- 
lates to maintenance of a transport system, should be of interest 
and have direct applicability to similar shipping activities planned in 
the years ahead. 
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49552 (EPRI-GS-6491) Use of coal gasification in 
compressed-air energy storage systems: Final report. 
Nakhamkin, M. Electric Power Research Inst., Palo Alto, CA (USA); 
Energy Storage and Power Consultants, Mountainside, NJ (USA). c 
Sep 1989. 147p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This report presents the results of a study conducted by Energy 
Storage and Power Consultants (ESPC) whose objective was to try 
to develop a cost effective Compressed Air Energy Storage (CAES) 
power plant concept integrated with the Texaco Coal Gasification 
System (TCGS). The capital cost of a coal gasification system is 
significantly higher than some other power plant systems and if op- 
erated at low capacity factors, the total cost of electricity would not 
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be competitive. One of the main objectives of this study was to try 
to develop a concept which would provide continuous operation of 
the gasification system and, as a result, improve the plant eco- 
nomics through better utilization of its expensive components. Five 
CAES/TCGS concepts have been identified as the most promising, 
and were optimized using specifically developed computerized 
procedures. These concepts utilized various configurations of con- 
ventional reheat turbomachinery trains specifically developed for 
CAES application, the GE Frame 7F, Frame 7E and LM5000 gas 
turbine units as parts of the integrated CAES/TCGS plant concepts. 
The project resulted in development of integrated CAES/TCGS 
plant concepts which were optimized to provide TCGS capacity fac- 
tors up to over 90%. Cursory economics for some of the integrated 
CAES/TCGS concepts are slightly better than those of a conven- 
tional integrated coal gasification-combined-cycle (!GCC) plant. 25 
figs., 8 tabs. 


2506 Thermal 


49553 (CEA-CONF-9682) Chemistry of water and corrosion 
in a heat repository in a confined aquifer. Leroy, P.; Despois, J. 
CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Etudes Mecaniques et Thermiques. Oct 1988. 20p. 
(In French). (CONF-881013—4: JIGASTOCK ’88: international con- 
ference on applied geothermal energy and thermal energy storage, 
Versailles (France), 18-21 Oct 1988). Order Number DE90702238. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The PLAISIR high temperature heat repository, currently being 
tested, uses 500 m deep confined aquifer. In normal exploitation 
conditions, the storage temperature will be 180°C, with recovery to 
80°C (initial temperature: 26°C). Temperature changes can upset 
the water/rock chemical balances within the aquifer, and can cause 
troublesome deposits in the surface installations and wells. A water- 
treatment unit using precipitation in a basic medium has been 
constructed. A predictive study has been made by the University of 
Strasbourg, but, in parallel, a simplified approach to chemical prob- 
lems was needed to ensure the effective industrial operation of the 
system. Original and simple presentation of calcium-carbonate equi- 
librium is used (Legrand-Poirier Method). The process is presented 
and compared with the initial test results. The effects of corrosion 
are also studied. 


49554 (CEA-CONF-9685) Testing of the Thivernal-Grignon 
(France) high temperature heat repository. Caizergues, R.; Durin, 
M.; Despois, J.; Goldstein, S.; Girardo, P.; Pierre-Casimir, M. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. Oct 1988. 13p. (in 
French). (CONF-881013-3: JIGASTOCK ’88: international confer- 
ence on applied geothermal energy and thermal energy storage, 
Versailles (France), 18-21 Oct 1988). Order Number DE90702239. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

The underground storage area of THIVERVAL GRIGNON began 
its tests in July 1987. The letter of information presented explains 
the results of these tests realized in cold storage and tests carried 
out in hot storage. The temperature reached in July 1988 was 
70°C. The obtained results at this time are encouraging in regard to 
the hydraulique issue and to the maintaining of the underground 
water temperature. 


2508 Chemical 
Refer also to citation(s) 48882, 49149 


2509 Batteries 


49555 (CONF-890815-29) Modeling of sodium/metal chio- 
ride batteries. Nelson, P.A. Argonne National Lab., IL (USA). 
[1989]. 8p. Sponsored by U.S. DOE Conservation & Renewable En- 
ergy. DOE Contract W-31109-ENG-38. From 24. intersociety energy 
conversion engineering conference; Arlington, VA (USA); 6-11 Aug 
1989. Order Number DE89017685. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The performance of sodium/iron chloride cells was modeled to 
determine the effect of a high ratio of solid electrolyte surface ares 
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to cell capacity. Preliminary studies showed that electrolyte configu- 
rations of either multiple tubes joined to a header or compartmented 
flat structures would result in high performance cells. A detailed cal- 
culation of performance of 215 Ah cells of the latter configuration 
resulted in cell specific energy of 187 Wh/kg and a specific power 
of 293 Wikg. A 61.6 kWh battery of these cells designed for the 
GM-G Van would weigh only 416 kg and have a volume of only 283 
L. These calculated performances greatly exceed the experimental 
accomplishments of conventional cells having a single tubular elec- 
trolyte. 14 refs., 2 figs., 5 tabs. 


49556 (CONF-8908144—1) Safety considerations for sodium- 
sulfur batteries for electric vehicles. Stodolsky, F. Argonne 
National Lab., IL (USA). 1989. 11p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From SAE conference and expo on future transportation technology; 
Vancouver (Canada); 6-10 Aug 1989. Order Number DE89017682. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Safety issues and current transport (shipment and in-vehicle use) 
and environmental regulations applicable to sodium-sulfur batteries 
for electric vehicles are summarized, and an assessrnent technique 
is suggested for evaluating hazards relative to commonly accepted 
risks. It is found that shipment regulations do not directly apply to 
sodium-sulfur batteries. Disposal hazards need to be quantified and 
decommissioning procedures need to be developed to comply with 
the environmental regulations. The risk assessment could be used 
to help commercialize sodium-sulfur and other advanced batteries 
in electric vehicles. 18 refs., 8 figs., 2 tabs. 


49557 (CONF-8910107-1) Investigations of Ni/Ni/Ci, elec 
tronics in basic chioroaluminate melt. Redey, L.; Vissers, D.R. 
Argonne Nationa! Lab., IL (USA). [1989]. 2p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract W-31109- 
ENG-38. From Electrochemical Society fall meeting; Hollywood, FL 
(USA); 15-20 Oct 1989. Order Number DE89013274. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Sodium/metal chloride cells represent a new class of advanced 
battery cell systems. Two versions of the positive electrodes, Fe/ 
FeCl, and NVNiCiz, are under investigation. The experiments de- 
scribed here were designed to study the electrochemical properties 
of the NV/NiClo electrode in chloroaluminate melt. The objective was 
to gain a better understanding of the charge-discharge mechanism 
and the effect of various parameters on the performance of this 
electrode. 3 refs., 3 figs., 2 tabs. 


49558 (HESS-8801, pp. 20-22) Study of hydrogen accumu- 
lators using metallic alloys for hydrogen storage. Furukawa, 
Masahiro (Sanyo Electric Co., Ltd., Osaka (Japan)); Inoue, Kenji; 
Matsumoto, Takanao; Kameoka, Seiji; Saito, Toshihiko; Yonezu, 
Ikuo. Hydrogen Energy System Society, Tokyo (Japan). 17 Nov 
1988. (In Japanese). (CONF-8811261-: 9. conference on re- 
searches on hydrogen energy system, Tokyo (Japan), 17 Nov 1988). 
In Preliminary manuscripts for the 9th presentation of researches on 
hydrogen energy systems. Order Number DE89772180. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

This paper outlines a metallic oxide-hydrogen secondary battery 
using metallic alloys for hydrogen storage. The Ni-hydrogen sec- 
ondary battery consists of a positive electrode made of Ni oxide, a 
separator, an electrolyte, and a negative electrode made of a 
hydrogen-storage alloy. The reaction takes place as follows: 
Ni(OH)2 + M{ equilibrium} NiOOH + MH, where M represents the 
hydrogen-storage alloy, MH being the M-based hydride, —being 
charged, and <- being discharged. The characteristics required of 
electrode material M are the ease of initial activation, a large hydro- 
gen discharge rate, a low hydrogen equilibrium pressure, and a 
high electrode reaction speed, along with stability with regard to a 
high-density alkali electrolyte and oxygen gas, and resistance to 
shape change in the course of charging and recharging. For ordi- 
nary public applications using working temperatures between 
20-60°C, batteries based on La-Ni-M and Mm-Ni-M are suitable (M 
represents a metallic alloy for hydrogen storage, while Mm refers to 
a multi-component lanthanoid). Ni-hydrogen batteries are promising, 
because they achieve high energy density, are dischargeable under 
large current, and achieve excellent cycle characteristics. 2 refer- 
ences, 4 figures, 2 tables. 





49559 (PNL-6108) REZY: A reliability modeling system for 
analysis of sodium-suifur battery configurations. Hostick, C.J.; 
Huber, H.D.; Doggett, W.H.; Dirks, J.A.; Dovey, J.F.; Grinde, R.B.; 
Littlefield, J.S.; Cuta, F.M. Pacific Northwest Lab., Richland, WA 
(USA). Jun 1987. 134p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract ACO6-76RL01830. Order Num- 
ber DE90000647. Available from NTIS, PC AO7/MF A01 - OSTI; 
GPO Dep. 

In support of the Office of Energy Storage and Distribution of the 
US Department of Energy (DOE). Pacific Northwest Laboratory has 
produced a microcomputer-based software package, called RELY, 
to assess the impact of sodium-sulfur cell reliability on constant cur- 
rent discharge battery performance. The Fortran-based software 
operates on IBM microcomputers and IBM-compatibies that have a 
minimum of 512K of internal memory. The software package has 
three models that provide the following: (1) a description of the fail- 
ure distribution parameters used to model ceil failure, (2) a Monte 
Carlo simulation of battery life, and (3) a detailed discharge model 
for a user-specified battery discharge cycle. 6 refs., 31 figs., 4 tabs. 


49560 (SAND—89-0875) Polarization of Li/SOClp cells. Del- 
nick, F.M.; Guilinger, T.R.; Stevenson, J.O. Sandia National Labs., 
Albuquerque, NM (USA). Aug 1989. 10p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90000883. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

We describe the relationship between constant resistive load, 
constant current, and constant voltage discharges of electrochemi- 
cal cells using the concept of the polarization curve. This concept is 
demonstrated under constraints for a prismatic LVSOCl, laboratory 
cell. We show that each of these discharges yields the same infor- 
mation about the electrochemical couple which drives the ceil. 8 
figs. 


49561 Metal-sulfur type celi having improved positive elec 
trode. Dejonghe, L.C.; Visco, S.J.; Mailhe, C.C.; Armand, M.B. To 
Dept. of Energy, Washington, DC. USA Patent 4,833,048. 23 May 
1989. Filed date 31 Mar 1988. int. Cl. HO1M 4/60. 12p. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

An novel metal-sulfur type cell operable at a temperature of 
200°C or less with an energy density of 150 Whrs/Kg or better is 
disclosed characterized by an organo-sulifur cathode formed from 
an organic-sulfur compound having the general formula, in its 
charged state, of (R(S)y), wherein y=1 to 6; n=2 to 20; and R is 
one or more different aliphatic or aromatic organic moieties having 
1 to 20 carbon atoms, which may include one or more oxygen, 
sulfur, or nitrogen heteroatoms when R comprises one or more aro- 
matic rings, or one or more oxygen, sulfur, nitrogen, or fluorine 
atoms associated with the chain when R comprises an aliphatic 
chain, wherein the aliphatic group may be linear or branched, satu- 
rated or unsaturated, and wherein either the aliphatic chain or the 
aromatic ring may have substituted groups thereon. 
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49562 (LBL—26260, pp. 17.1-17.7) Reducing energy demand 
with community based systems: A national energy policy view- 
point for China. Dubin, F.S. (Carnegie-Melion Univ., Pittsburgh, PA 
(USA)). Lawrence Berkeley Lab., CA (USA). Nov 1988. (CONF- 
8806261—: Chinese/American symposium on energy markets and 
the future of energy demand, Nanjing (China), 22-24 Jun 1988). In 
Proceedings of the Chinese-American symposium on energy mar- 
kets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

This paper discusses the importance of community based sys- 
tems in attaining China’s national energy policy goals. The potential 
to reduce energy consumption and peak power demands in com- 
munities, entire cities and even regions is very great. Community 
energy systems depend on improving the energy conservation per- 
formance of individual buildings. Saving one Btu is equivalent to 
producing 3 new Btus. Energy efficiency planning, construction and 
operation of entire communities adds a new dimension to reducing 
energy demand for the individual building. Construction, equipment, 
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systems and operation of individual buildings must be done in con- 
text with the design of energy efficient communities. Community 
planning can reduce building and system distribution loads. Com- 
munity systems may be decentralized, centralized or a combination 
of both. Evaluation of the cost/benefits of such systems requires a 
comprehensive study of total community planning in context with 
present cultural and social values, political considerations, and tech- 
nology. Energy systems are linked to other essential societal needs, 
i.e., food, water, waste disposal, shelter, clean air, national security, 
sociological patterns, and local economics. 


49563 (ORNL/FTR-3359) [Energy sector issues in Korea, 
Seoul, Korea, July 30—August 11, 1989]: Foreign trip report. 
Hill, L.J. Oak Ridge Nationa! Lab., TN (USA). 28 Aug 1989. 5p. 
Sponsored by U.S. Agency for International Development. DOE 
Contract ACO5-840R21400. Order Number DE89016808. Availabie 
from NTIS, PC AO2/MF A01 - OST!; GPO Dep. 

One of the major thrusts of the Energy Planning Development and 
Conservation (EPDAC) Program conducted for the US Agency for 
International Development (AID) at ORNL has been developing a 
politically and economically feasible energy price reform program for 
developing countries where prices are misaligned. A general strat- 
egy has been developed which combines gradual increases in the 
real price of energy with improvements in energy supply efficiency, 
energy conservation, and organizational reform in the energy sector. 
As part of this program, Korea’s energy sector has been selected 
as a “model of development” because Korea lacks indigenous en- 
ergy resources, has addressed energy-related problems, and has 
attained some measure of success in development. The purpose of 
this trip was to conduct research on the Korean energy sector. 
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49564 (DOE/EIA-M040(89)) The PC-AEO forecasting model 
version 89C user’s manual. USDOE Energy information Adminis- 
tration, Washington, DC (USA). Sep 1989. 50p. Sponsored by U.S. 
DOE Management & Administration. Order Number DE90000162. 
Available from NTIS, PC AO4/MF A01 - GPO - OSTI; GPO Dep. 
This manual is designed to provide the basic information neces- 
sary to install and run the model, using the accompanying package 
of diskettes. The manual offers the user information on both hard- 
ware and software requirements, as well as simple instructions for 
installing the model and preparing mode! runs. The presentation fo- 
cuses on use of the model in an “integrated mode”"—that is, utilizing 
the integrating framework of PC-AEO. The separate operation of in- 
dividual supply or demand modules is not discussed. 31 figs. 


49565 (LBL-—26260, pp. 27.1-27.4) The energy conservation 
technique service center of Jiangsu-Nanjing. Xiaodan, Zhang. 
Lawrence Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: 
Chinese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demands. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

This paper discusses the functions provided by a technical ser- 
vice center.The institution combines diversified functions, such as 
scientific research, design, monitoring and testing, training, technical 
information and development in one single body. The center is well 
equipped by the European Economic Community (EEC) with vari- 
ous kinds of advanced instruments and meters, computers, and a 
van for field heat-energy monitoring. The staff consists of 77 experi- 
enced and skilled engineers and technicians covering 20 specialties. 
Services include consultation, designing, construction organization, 
adjusting and testing, and personnel training of energy engineering. 


49566 (LBL-26260, pp. 3.1-3.10) Application of national en- 
ergy demand model and some policy suggestions. Daxiong, Qiu 
(Tsinghua Univ., Beijing (China)); Zongxin, Wu. Lawrence Berkeley 
Lab., CA (USA). Nov 1988. (CONF-8806261-: Chinese/American 
symposium on energy markets and the future of energy demand, 
Nanjing (China), 22-24 Jun 1988). In Proceedings of the Chinese- 
American symposium on energy markets and the future of energy 
demand. Order Number DE89012862. Available from NTIS, PC 
A12/MF A01. 
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The energy situation in the People’s Republic of China is dis- 
cussed in context of the National Energy Demand Model (NEDM) 
developed at Tsinghua University. The functions of the NEDM are: 
(1) To forecast the national energy demand according to planned 
targets; (2) To forecast the energy demand in various regions; (3) 
To analyze the influence of related factors such as the structure of 
production, product mix and technical progress on energy demand; 
and (4) To assess the economic results of investment in energy 
conservation technology retooling. 


49567 (LBL-26260, pp. 8.1-8.17) Approaching long-term en- 
ergy demand: Energy demand for production or pleasure?. 
Schipper, L. (Lawrence Berkeley Lab., CA (USA)). Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demand. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

This paper discusses some energy demand issues, with empha- 
sis on those presenting the greatest uncertainties and challenges to 
the planner or modeler considering the energy options of the individ- 
ual, a firm, or a nation. Energy use patterns evolve with economic 
development in ways that pit energy intensity and the structure of 
output or activity against each other. Ultimately the energy intensi- 
ties of most economic and personal activities spiral downward, even 
without the pull of higher prices. The wealthy countries have moved 
in this direction for much of the past decade or two, and there is 
much evidence that little energy use growth will occur in these 
countries unless there is an unforeseen economic boom or a huge 
surge in personal mobility that raises energy use for air and land 
travel. While these possibilities cannot be predicted, they can be 
modeled with existing information and techniques. But the role of 
behavior and lifestyle, which are increasingly important to determin- 
ing energy use in the long term, is still fuzzy. The future structure of 
energy use needs to be understood. In the development phase of 
most economies, energy use for producing goods and services 
dominates the picture, and occupies the interest of energy analysts 
and planners as well. But according to the picture presented here, it 
is energy use for pleasure — consumption of comfort, entertainment, 
and mobility - that is now the driving force in energy demand, and 
the uncertain element in continued progress in energy conservation. 


2902 Economics and Sociology 


Refer also to citation(s) 48871, 49149, 49325, 49562, 49566, 
49567, 49615, 49623, 49635 


49568 (CMI-R-8930700-1) Models of imports and exports 
for the small, open economy of Norway. Moxnes, E. Christian 
Michelsens Inst. for Vitenskap og Aandsfrihet, Bergen (Norway). Apr 
1989. 34p. Order Number DE90706478. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

In this report we investigate price sensitivity, adjustment dynam- 
ics, adjustment dynamics, and trend growth of Norwegian imports 
and exports. Methodological difficulties are commented. More than 
50 year long timseries are used. 45 refs., 8 figs., 3 tabs. 


49569 (ETDE/CA-MS-BT31-2-1990-IIl-13) Energy, Mines and 
Resources Canada, 1989-90 estimates. Part 3, expenditure. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1987. 432p. (In English and French). (MICROLOG-—89-03561). 
Available from Energy, Mines and Resources Canada, Communica- 
tions Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; $20.00; 
OTHER COUNTRIES: $24.00 CAN; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Energy, Mines and Resources Canada is a scientific and 
economic-oriented department concerned primarily with Canada’s 
landmass and the non-renewable resources it contains. The depart- 
ment’s responsibilities lie in the areas of energy research and 
development, and policy implementation and development, in such 
fields as mineral resources, nonconventional materials, conservation 
and alternative energy, and enhancement of energy and mineral 
markets. This document presents budgetary estimates, along with 
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summaries of departmental objectives and programs, of the Admin- 
istration, Energy, and Minerals and Earth Sciences Programs of the 
organization. Under each Program is included an overview of plans 
and highlights of recent performance, an analysis of activity in each 
sector of the program, and a profile of program resources and other 
information. 9 figs., 78 tabs. 


49570 (LBL-26260, pp. 10.1-10.14) Environmental concerns 
of energy use. Miller, A.S. (Delaware Law School, Wilmington 
(USA)). Lawrence Berkeley Lab., CA (USA). Nov 1988. (CONF- 
8806261-: Chinese/American symposium on energy markets and 
the future of energy demand, Nanjing (China), 22-24 Jun 1988). In 
Proceedings of the Chinese-American symposium on energy mar- 
kets and the future of energy demand. Order Number 
DE8901 2862. Available from NTIS, PC A12/MF A01. 

This paper reviews three energy-related environmental issues 
currently receiving high priority in the United States which are scien- 
tifically linked: air pollution, including acid precipitation; the 
greenhouse effect; and ozone depletion. The use of energy for 
transportation and the generation of electricity is responsible for a 
substantial fraction of air pollution in the United States. The major 
environmental concern associated with acid precipitation is damage 
to lakes and forests. The greenhouse effect is the warming of the 
lower atmosphere due to the presence of gases which absorb and 
re-emit low energy radiation released from the earth. The green- 
house gas of greatest concern is carbon dioxide, a byproduct of 
fossil fuel combustion. Ozone depletion is usually not addressed as 
an energy problem but there are important linkages. Changes in the 
chemistry and dynamics of the atmosphere are interactive, so it is 
not surprising to find the greenhouse and ozone depletion problems 
are closely related. Policies to address one of these problems may 
hinder or help resolve the others. 


49571 (LBL—26260, pp. 13.1-13.10) Energy use in buildings: 
The US experience and lessons for China. Levine, M.D. 
(Lawrence Berkeley Lab., CA (USA)); Adamson, B. Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261—: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demands. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

This paper covers three topics concerning; (1) energy use in 
buildings in the US; (2) energy performance of residential buildings 
in China; and (3) suggestions for ways in which Chinese and US re- 
searchers could establish fruitful collaborations on energy use in 
buildings. Residential and commercial buildings accounted for 26.8 
quads or 36% of the total US energy consumption. The energy use 
growth rates have substantially declined for both sectors since the 
1973 oil embargo. Improved energy performance of the residential 
sector on a per household basis is a result of a large number of 
factors. There have been significant conservation and efficiency 
measures adopted in residential buildings, with significant efficiency 
gains in new commercial buildings. Overall, the energy efficiency of 
new buildings could increase by 25 to 50% through cost effective 
investments at current energy prices. China has initiated a study 
project to improve the indoor thermal and moisture conditions in un- 
heated houses and to reduce the energy consumption in heated 
houses, by an improved building envelope. The approach taken has 
been to perform parametric studies for three principle heating zones 
using the JULOTTA code for building energy analysis. Findings indi- 
cate that passive residential design improvements can significantly 
improve comfort conditions. Collaborative work among Chinese and 
US researchers should include: establishing methods to gather data 
on energy use in buildings in China; assessing technologies to in- 
crease energy efficiency of buildings and energy consuming 
equipment in buildings; development of programs and policies to 
cost-effectively increase the energy efficiency of Chinese buildings. 


49572 (LBL-26260, pp. 14.1-14.7) Energy use in Chinese 
buildings. Siwei, Lang. Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261—: Chinese/American symposium on energy 
markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 





This paper describes the current situation of energy consumption 
for space heating in residential buildings and for air conditioning in 
high-rise commercial buildings. Buildings account for about 20% of 
total energy consumption in China. In recent years, residential build- 
ing construction has proceeded at a rapid rate. Most residential 
buildings are multi-storied and made of brick and concrete. The 
thermo-technical performance of building envelopes is poor with 
high energy consumption. A design standard for energy-efficient 
residential buildings was approved in 1986, which is composed of 
general principles. Air conditioning and refrigeration accounts for 
50-60% of electrical consumption in existing high-rise buildings with 
air conditioning. Thermo-technical performance of high-rise building 
envelopes is also poor and improvements could reduce heat loss by 
30-50%. District heating in cities with cogeneration is rising steadily 
at an average rate of 6% per year. However, the development of 
district heating has not kept up with the demand of city construction. 
Engineering technology has lagged behind. Analysis about technol- 
ogy and economics is required with a process for selecting the 
optimum scheme. It is important to formulate a code about supply 
heat and to strengthen technical management and training. 


49573 (LBL-26260, pp. 15.1-15.11) Urbanization and modern 
lifestyles: implications for fuel use. Sathaye, J.A. (Lawrence 
Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261—: Chinese/American symposium on energy 
markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

This paper examines several issues regarding changes in 
lifestyles and fuel use brought about by the increasing urbanization 
in developing countries. These issues focus on the use of fuels and 
electricity in urban households, and the increasingly faster acquisi- 
tion of motor vehicles and the use of government policy to control 
their growth. Modern lifestyles and urban comforts have been one 
of the primary reasons for the rapid increase in oil and energy de- 
mand observed in the developing world in recent years. While there 
is room for growth in the adoption of appliances and modern heat- 
ing systems, vehicle saturations in many urban areas have peaked. 
Mobility is important to higher economic standards and this dilemma 
is faced by many governments. 


49574 


(LBL-26260, pp. 16.1-16.6) Urban energy supply and 
utilization in China. Tingwu, Zhang (Beijing Engineering Consulting 
Co. (China)). Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261-—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 


ergy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

This paper discusses China's urbanization process and related 
policy issues with the increase of urban energy demand and 
changes in the consumption structure. China’s urban energy supply 
and consumption have the following features: energy consumption 
is based mainly on coal; The state offers subsidies for civil used 
coal, urban gas, and LPG; Energy supply and electricity supply is 
insufficient: Low consumption level and low efficiency; Air pollution 
is aggravated by direct coal combustion. Major difficulties are en- 
ergy and capital shortages. Clean gaseous fuels, liquid fuels, and 
electricity are needed to substitute for solid fuels. China has abun- 
dant oil resources, but the per capita figure is small. Natural gas 
production is very low and cannot meet demand. Abundant coal 
reserves exist but conversion to produce coal gas is very capital in- 
tensive. An urban energy construction fund might be necessary and 
beneficial in order to develop a new, modern urban energy supply 
system. Measures suggested to guide development of urban electri- 
fication include: Meeting the demand for basic daily life activities 
with small appliances; Restricting use of electricity for cooking and 
space heating; Restricting purchase and use of large power appli- 
ances such as air conditioners by public entities. Development of 
urban gas supply should have a long term plan and follow the pol- 
icy of using multiple gas sources according to local conditions and 
promote rational utilization. Developing district heat supply systems 
has benefits. It is necessary to substitute the many scattered small 
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boilers with district heating systems to save energy, improve quality 
of space heating and control air pollution. 


49575 (LBL-26260, pp. 19.1-19.7) The US transportation 
sector in perspective. Stagliano, V. (Dept. of Energy, Washington, 
DC (USA)). Lawrence Berkeley Lab., CA (USA). Nov 1988. (CONF- 
8806261—: Chinese/American symposium on energy markets and 
the future of energy demand, Nanjing (China), 22-24 Jun 1988). In 
Proceedings of the Chinese-American symposium on energy mar- 
kets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

The US transportation sector reflects national goals of providing 
maximum freedom of mobility for people, goods and services. The 
Federal Government has been a major force in shaping and devel- 
oping the American air, rail and road transportation systems by 
financing transportation since 1823 and regulating since 1887. The 
current system was substantially restructured by acts of Congress 
promulgated between 1950 and 1970. Perhaps the most influential 
of these were the Highway Trust Fund legislation of 1956, the Fed- 
eral Aviation Administration Act of 1958 and the related Aviation 
Trust fund, the Aviation Deregulation Act of 1978. Policies emanat- 
ing from these laws have shaped where and how Americans live, 
work, and pursue leisure activities. In the next decade, public policy 
considerations will likely focus on managing the environmental ef- 
fects of auto emissions, reaching levels of auto fuel efficiency 
standards that will contribute to a reduction of petroleum imports, 
and determining conditions for the introduction of alternative trans- 
portation fuels. 


49576 (LBL—26260, pp. 2.1-2.8) The US energy situation. 
Stagliano, V. Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demand. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

The US is committed to a healthy economic environment for both 
oil-consuming nations and oil-producing nations that avoids rapid 
changes in oil prices, either sharply up or sharply down. We recog- 
nize that oil is a valuable, depletable resource whose future value 
and price must increase. We will maintain emergency stocks and 
use them to mitigate the impact of oil supply disruptions in coopera- 
tion with OECD countries. We will continue to improve the efficiency 
of our oil use and use more natural gas. We believe that free trade 
in oil and oil products provides the best long-term benefits to both 
producers and consumers. 


49577 (LBL-—26260, pp. 22.1-22.10) Electrical energy produc- 
tion and consumption in China. Zhao-yi, Hu (Electric Power 
Research Institute, Beijing (China)). Lawrence Berkeley Lab., CA 
(USA). Nov 1988. (CONF-8806261-: Chinese/American symposium 
on energy markets and the future of energy demand, Nanjing 
(China), 22-24 Jun 1988). In Proceedings of the Chinese-American 
symposium on energy markets and the future of energy demands. 
Order Number DE89012862. Available from NTIS, PC A12/MF A01. 

This paper discusses the status and future of electrical energy, 
and it’s importance to China. The long time electricity shortage has 
a bad effect on the national economy and the people’s lives. The 
government is making reform on the administration and organization 
system of the electric power industry. In 1981-1985 energy con- 
sumed for generating electricity was about 23% of total primary 
energy consumption. Coal is the main source for generating elec- 
tricity. China is abundant in coal and hydropower resources but the 
distribution is not consistent with needs. China's policy for the elec- 
tric power industry is to devote great efforts to construct thermal 
power plants, exploit hydropower and construct nuclear power 
plants. Unified planning for the many ways of transporting coal must 
be adopted, such as by rail, highway, land and water. Coal quality 
must be raised to improve transportation efficiency, lower capital 
costs and improve environmental conditions. High-energy intensity 
enterprises must be built in energy rich regions. Careful planning, 
design, and selection of sites is needed to lower pollution and pre- 
serve the natural environment. 


49578 (LBL-26260, pp. 23.1-23.4) Structural changes in the 
US business environment and electricity markets-potential 
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lessons for China. Yu, O.S. (Electric Power Research Institute, 
Palo Alto, CA (USA)). Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261—: Chinese/American symposium on energy 
markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markeis and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

This paper identifies two major structural changes that have pre- 
cipitated major shifts in the electric utility industry and electricity 
markets. First changes in international power politics are character- 
ized as a change from US dominance to world interdependence. 
US economic productivity growth has slowed and its world market 
share has fallen sharply. Secondly, structural change in Socio- 
Economic deveiopment has been broad and extensive with 
wide-ranging effects on electrical utilities. One key implication is the 
change from producer dominance to consumer dominance in the 
general business environment. Another aspect is economic with 
personal income expansion and consumer discretionary power. An- 
other aspect has been the changes in geographical distribution of 
the population to the suburbs due to affordable transportation. With 
new technologies and past lessons from industrialized nations, 
China should be able to anticipate and bypass the traditional obsta- 
cles in energy development. 


49579 (LBL-26260, pp. 24.1-24.4) Progress of energy saving 
in China's petrochemical industry. Shen, Wang Bing. Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-880626i—: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demands. Order Number DE89012862. Available 
from NTIS, PC A12/MF AO1. 

This paper discusses; adopting and spreading energy saving 
techniques; improving management of energy conservation; and de- 
crease in energy consumption. New energy saving techniques are 
being applied to key petrochemical processing units which have 
high energy consumption. Improving efficiency of the process fur- 
naces and steam boilers is a major field since they consume about 
75% of the fuel and power required. New insulating materials for 
pipeline systems and equipment and new constructions are used to 
reduce heat loss. Increased application of computers in process 
controi have improved efficiency. China’s management of the en- 
ergy conservation has improved with a target management and 
responsibility system with personal incentives in a contract system. 
Optimization of overall consumption and effective utilization in refin- 
ing, petrochemical, synthetic fiber anc fertilizer industries has 
reduced energy consumption about 4.1% each year. 


49580 (LBL—26260, pp. 26.1-26.5) Energy utilization in rural 
China. Mu, Qiao. Lawrence Berkeley Lab., CA (USA). Nov 1988. In 
Proceedings of the Chinese-American symposium on energy mar- 
kets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

China's Ministry of Agriculture is responsible for the extension 
and application of biogas technology, fuel wood—saving and coal- 
saving stove technology,also the applied technology of solar, wind, 
and geothermal energy. Energy efficiency in the rural areas is low. 
A series of programs and plans have been formulated with guide- 
lines for development of rural energy. Extensive demonstrations of 
fuel wood and coal-saving stoves have been made since 1983. Ru- 
ral energy consumption can be divided into productive and daily life 
energy use. Productive energy consumption uses commodity en- 
ergy sources (coal, petrol, electricity). Consumption of commodity 
energy increased from 36% of total energy consumption in 1980 to 
55% in 1985 and is forecast to continuously increase. Daily life en- 
ergy consumption consists of commodity and non-commodity (dry 
straw, fuel wood) biomass sources. The non-commodity energy por- 
tion of total energy consumption has dropped from 79% in 1980 to 
74% in 1985, and is forecast to be about 60% by 2000. Rural China 
is facing a new situation of greater development of the commodity 
economy and big growth in the peasant’s income. This requires that 
the State provide a great amount of commodity energy. 


49581 (LBL-—26260, pp. 28.1-28.5) The world oil outlook to 
1995. Lichtblau, J.H. Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261-: Chinese/American symposium on energy 
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markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

This paper discusses some major changes in the world oil market 
since the price collapse of 1986, and a medium term forecast of 
supply, demand and prices. World oil demand declined steadily 
through 1985 from its 1979 peak, reversed direction in 1986-1988. 
In the period to 1995, we are likely to see a world oil market with 
prices determined by the OPEC cartel and market forces much as it 
is right now. A relatively large number of analysts from various sec- 
tors tend to agree on the direction of the trend, and within a broad 
band, on the rate and speed of the trend’s movement. This consen- 
sus scenario shows a slow, modest upward movement in the world 
oi! price, due to OPEC regaining strength. OPEC will also have to 
cope with excess producing capacity. The OPEC strategy is ex- 
pected to protect long term interests by maintenance and expansion 
of market shares with modest prices increases rather than maxi- 
mized pricing at the risk of losing market shares. Some declines in 
cil export from the Soviet Bloc and China can be anticipated by 
1995 due to increased internal demand. The Non-Communist World 
(NCW) oil demand is projected to increase at about 1% each year, 
which will leave the OPEC cartel with substantial excess producing 


capacity. 


49582 (LBL-26260, pp. 32.1-32.4) China's oll sector. Huaib- 
ing, Lu. Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demands. Order Number 
DE8901 2862. Available from NTIS, PC A12/MF A01. 

The principal energy source in China is coal, followed by oil and 
natural gas. China’s rapid growth in economic development and do- 
mestic energy demand, amounted to annual rates of 10.8% and 
6.5% respectively. Domestic oil demand will be fast growing with the 
economic development, industrialization and rising living standard. 
Of China’s oil demand, 45% is burned as fuel oil, indicating ineffi- 
ciency since the rate is much higher than the world level of 20%, 
and only 16% in developed countries. Priority for gas exploration 
and development is needed to best meet the needs of economic 
development. China’s oil exports reached a peak of $7.0 billion in 
1985, but fell sharply by 56% in 1986. With reduced revenues, oil 
exploration has become more risky, and new oil investment has de- 
clined. Flexible policies and approaches have been adopted to 
encourage exploration and development activities. Adjustments will 
be made to the exploration clauses and fiscal terms in the model 
contract. Investment risks will be reduced by providing more lati- 
tude, and ensuring reasonable profits for foreign contractors. 


49583 (LBL-26260, pp. 33.1-33.12) The US energy economy 
after energy crises. Yushi, Mao (Chinese Academy of Social Sci- 
ences, Beijing). Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

The US energy production and consumption is reviewed and the 
relationship with the world market is discussed. Interactions between 
the US energy structure and economy is analyzed; oil, coal, natural 
gas, and electric power is discussed. Responses of the US energy 
structure to energy prices since 1973 and the successes and fail- 
ures are commented on. The US energy production cannot meet its 
demand, so large amounts must be imported. US consumption 
takes up 22% of the global total, with per capita consumption 5.5 
times the average of other countries. The US policy of diversifying 
oil import sources can only alleviate the impact of market changes. 
Use of it’s strategic reserve, also will only alleviate the impact. The 
US economy production and consumption structure, process selec- 
tion, and investment directions are all based on the fluctuation of 
prices. Price controls create another set of problems. The enlarge- 
ment of oil demand will cause price increases before oil production 
reaches its peak in ten or more years, with the decline of global ratio 





of reserve to recovery. Oil reserves will eventually exhaust, a flexi- 
ble ability is needed to deal with political and economical changes. 


49584 (LBL—26260, pp. 4.1-4.10) Energy scenarios. Davis, 
G.R. (Shell International Petroleum Co., London (England)). 
Lawrence Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: 
Chinese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demand. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

The use of Energy Scenarios is discussed as a planning tool to 
analyze the operational environment. Construction of energy 
scenarios require explicit assumptions about socio-economic devel- 
opments. Two socio-economic scenarios are discussed: (1) A 
managed world with emphasis on successful economic perfor- 
mance. (2) A world in turmoil in which politics prevail. Three oil 
scenarios are presented with an oil river illustration of oil market 
paths; (1) A managed market, viewed as successful OPEC manage- 
ment; (2) A roller coaster market behaving like commodity markets; 
(3) A no recovery market with low demand and high non-OPEC sup- 
plies. The global scenario links and quantification are illustrated. 


49585 (LBL—26260, pp. 5.1-5.3) The reform of energy plan- 
ning in China. Liangdong, Zhu. Lawrence Berkeley Lab., CA 
(USA). Nov 1988. (CONF-8806261—: Chinese/American symposium 
on energy markets and the future of energy demand, Nanjing 
(China), 22-24 Jun 1988). In Proceedings of the Chinese-American 
symposium on energy markets and the future of energy demand. 
Order Number DE89012862. Available from NTIS, PC A12/MF A01. 

The link of energy planning with reform of the economic system 
in general is discussed. The emphasis of reform is to convert the 
function of the State Planning Department. The new main functions 
are to carry out macro economic adjustment and control, and to act 
in a balancing and coordination manner. The State is setting up a 
professional investment company to contract construction projects 
with the principle of linking output with input. Investment priority has 
been given to the energy industry, taking electrical power as the 
center of industry development and coal as the basis. The energy 
industry will develop oil and natural gas, tap and use hydropower, 
gradually develop nuclear power and strive to improve the energy 
infrastructure. 


49586 (LBL-26260, pp. 6.1-6.10) US energy policy since 
1973. Kohi, W.L. (Johns Hopkins Foreign Policy Institute, Washing- 
ton, DC (USA)). Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demand. Order Number 
DE8901 2862. Available from NTIS, PC A12/MF A01. 

The paper discusses the difficulties of formulating a comprehen- 
sive national energy policy in the US and the pattern of policies and 
planning by administrations since the early 1970's. Difficulties in 
shaping a national policy are attributed to: (1) The US being a ma- 
jor consumer and producer of energy and being a large country with 
more regions dominated by consumers than producers. (2) A free 
market economy with a largely decentralized independent private oil 
industry which has different objectives from the integrated interna- 
tional majors. (3) Weak cooperation and trust between government 
and industry. (4) Sacrifice and inconvenience runs counter to ameri- 
can values, but incentives to save money through more efficient 
energy use acceptable. (5) Separation of executive and legislative 
powers makes it difficult to formulate policy without compromise. 
Impacts of the oil price and allocation controls of the 1970's are dis- 
cussed. Two energy shocks and rising interest in a national energy 
policy with attempts in the Nixon and Carter administrations are 
highlighted. The Reagan administration's free market approach is 
discussed in three phases. Future administrations still face the chal- 
lenge of a balance between free market forces and the need for 
energy security. 


49587 (LBL—26260, pp. 7.1-7.8) Energy price management in 
economic system reform. Dadi, Zhou. Lawrence Berkeley Lab., 
CA (USA). Nov 1988. (CONF-8806261—: Chinese/American sympo- 
sium on energy markets and the future of energy demand, Nanjing 
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(China), 22-24 Jun 1988). In Proceedings of the Chinese-American 
symposium on energy markets and the future of energy demand. 
Order Number DE89012862. Available from NTIS, PC A12/MF A01. 

In recent years, much research has been conducted by various 
governmental departments and scientific research units to decide 
the rational energy price leve! and pricing principles. But the prac- 
tice of price reform in recent years demonstrated that change of 
energy price is mainly dependent on changes in the macro eco- 
nomic situation and the process of economic system reform. It is 
also dependent on the evaluation and understanding of the high- 
level decision makers about the significance and effects of price 
reform. Recently, the central government has reiterated the impor- 
tance of price reform for the overall economy reform, and decided 
to rationalize the price system in the nest 3-5 years in order to es- 
tablish the new order of socialist commodity economy. The 
fundamental trend is likely to accelerate the progress of market- 
orientation of the means of production, and to found the price 
system based on the market. With regard to energy price reform, it 
seems unclear what kind of concrete policies will be pursued. 
Whether deregulation or some combination of adjustment and regu- 
lation will become the dominant reforming approach has not been 
decided. Therefore, further analysis of the role and position of en- 
ergy price reform in the overall economic system reform from the 
viewpoint of socialist commodity economy, analyzing the current 
status and changes in the macro economic situation more com- 
pletely, and assessing the opportune moment and concrete pattern 
and method of price reform will be beneficial. 


49588 (F2-89-204069/XAB) Electric and gas rates for the 
residential and commercial sectors: 1988. Volume 1. Topical re- 
port, September 1988-March 1989. Rogers, M.B.; White, L.J.; 
Wakefield, R.A. Casazza, Schultz and Associates, Inc., Arlington, 
VA (USA). Mar 1989. 296p. Available from NTIS, PC A13/MF A01. 

See also Volume 2, PB—89-204077 and PB-88-208830. 

To perform evaluations of natural gas-fueled and competing en- 
ergy technologies in the residential and commercial sectors, it is 
necessary to have complete, correct and up-to-date utility billing 
data. Both GRI and its contractors use the data base to compute the 
operating costs of the various technologies under evaluation. Elec- 
tric and gas rates are abstracted and displayed in a manner that is 
easy to understand and use. This permits the user to readily identify 
and access the specific information for their needs. The rates were 
collected from the utilities that serve the 45 cities involved in the 
study. These rates apply to both the residential and commercial 
sectors and include both general service and various innovative rate 
structures. The information compiled from the utilities was compared 
to data frorn other sources to ensure consistency. Volume | contains 
the rates for the Northeast Region and the Midwest Region. Volume 
l| contains the rates for the South Region and the West Region. 


49589 (PB—89-204077/XAB) Electric and gas rates for the 
residential and commercial sectors: 1988. Volume 2. Topical re- 
port. Rogers, M.B.; White, L.J.; Wakefield, R.A. Casazza, Schultz 
and Associates, Inc., Arlington, VA (USA). Mar 1989. 286p. Avail- 
able from NTIS, PC A13/MF A01. 

See also Volume 1, PB—89-204069. 

To perform evaluations of natural gas-fueled and competing en- 
ergy technologies in the residential and commercial sectors, it is 
necessary to have complete, correct and up-to-date utility billing 
data. Both GRI and its contractors use the data base to compute the 
operating costs of the various technologies under evaluation. Elec- 
tric and gas rates are abstracted and displayed in a manner that is 
easy to understand and use. This permits the user to readily identify 
and access the specific information for their needs. The rates were 
collected from the utilities that serve the 45 cities involved in the 
study. These rates apply to both the residential and commercial 
sectors and include both general service and various innovative rate 
structures. The information compiled from the utilities was compared 
to data from other sources to ensure consistency. Volume | contains 
the rates for the Northeast Region and the Midwest Region. Volume 
Il contains the rates for the South Region and the West Region. 
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Refer also to citation(s) 48868, 48915, 49062, 49063, 49064, 
49100, 49101, 49113, 49324, 49385, 49570, 49572, 49575, 49676, 
49713, 50346, 50347, 50348, 50349, 50350, 50594, 50623, 50645, 
50646, 50647, 50648, 50649, 50650, 50651, 50686, 50687, 50718, 
50723, 50748, 50749, 50750, 50751, 50752, 50753, 50754, 50755, 
50756, 50757, 50758, 50759, 50760, 50761, 50762, 50763, 50764, 
50765, 50766, 50768, 50769, 50770, 50771, 50772, 50773, 50774, 
50775, 50776, 50777, 50778, 50779, 50780, 50781, 50782, 50783, 
50785, 50902 


49590 (CONF-881054—Vol.2, pp. 685-694) The role of risk as- 
sessment in environmental programs. Jacobs, D.G. (Roy F. 
Weston, Inc. (USA)); Anderson, S.A.; Abdelhamid, S.M.; Mauro, J.J. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); 
Analysas Corp., Oak Ridge, TN (USA). 1988. From 4. annual DOE 
model conference; Oak Ridge, TN (USA); 3-7 Oct 1988. In 1988 
DOE model conference proceedings. Volume 2. Order Number 
DE89014701. Available from NTIS, PC A13/MF A01. 

The requirements for management and remediation at sites 
where hazardous, radioactive, and mixed wastes have been han- 
died are governed by numerous regulations. in order to satisfy the 
programmatic requirements instituted by environmental regulations, 
as well as be responsive to public concerns, one must structure the 
waste management program for these sites in an organized man- 
ner. This requires that the management program be presented 
clearly and accurately, integrating accepted scientific findings with 
the current regulatory requirements and public concerns to obtain 
acceptance. This paper addresses the role of performance assess- 
ment in establishing a framework to respond to an uncertain 
regulatory environment. Performance assessment can be used to 
address three fundamental questions, namely: (1) what can go 
wrong? (source); (2) what is the likelihood of this event? (release); 
and (3) what are the consequences? (pathways, receptor). The pa- 
per concludes with an example of how performance assessment 
can be applied throughout the life cycle of a low-level radioactive 
waste disposal facility. 


49591 (CONF-8810239-—Absts., pp. 3.43-3.54) ARAR Identifi- 
cation. Sparks, L.M. (Dept. of Energy, Washington, DC (USA)). 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(USA). Office of Remedial Action and Waste Technology. 1988. 
From Remedial action program annual meeting; Gaithersburg, MD 
(USA); 18-20 Oct 1988. In Remedial Action Programs annual meet- 
ing. Proceedings. Order Number DE89009669. Available from 
NTIS, PC A24/MF A01. 

Section 121, Cleanup Standards, of the Superfund Amendments 
and Reauthorization Act (SARA) of 1986, addresses the issue of 
how clean is clean by incorporating the concept of applicable or 
relevant and appropriate requirements (ARARs) into the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA). Section 121 addresses both Federal and State ARARs 
and provides waivers for certain specific situations. The Environ- 
mental Protection Agency (EPA) has issued guidance for identifying 
when a requirement is applicable or when it is relevant and appro- 
priate. EPA has further broken down ARARs into specific types and 
has issued criteria for determining the point of compliance for an 
ARAR. EPA, through its revisions to the National Contingency Plan 
(NCP), has identified other criteria protective of human health and 
the environment. Finally, the ARAR identification process is a pro- 
cess that continues throughout the Remedial Investigation 
Feasibility Study (RI/FS). 


49592 (DOE/LLW-63T) Guidance for conduct of waste man- 
agement systems performance assessment. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Jun 1988. 29p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC07-761D01570. Order Number 
DE90000165. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This document provides guidance for conducting a systems per- 
formance assessment of US Department of Energy (DOE) low-level 
radioactive waste (LLW) management systems. This guidance 
document discusses: philosophy of the systems performance as- 
sessment for waste management; performance objectives (dose 
limits) required by DOE Order and their relationship to other federal 
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and state regulations and the systems performance assessment; 
steps necessary to complete a systems performance assessment; 
and components of the systems performance assessment and guid- 
ance for implementation of the preferred LLW management system 
based on the systems performance assessment. 8 refs., 4 figs., 3 
tabs 


49593 (LBL-26260, pp. 9.1-9.7) Air pollution control and en- 
ergy use in China. Hanchen, Wang; Dianwu, Zhau. Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demand. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

Coal has been the major energy source in China, and in 1986 ac- 
counted for about 76% of total energy consumption, with oil at 15% 
and hydroelectricity about 5 %. The great majority of coal-fired facili- 
ties now in operation are rather inefficient. Emissions in 1985 for the 
whole country reached 23 million tons for particulates and 15 million 
tons of sulfur dioxide. The distribution of acid rain is somewhat simi- 
lar to that of sulfur dioxide pollution; that is, heavy in urban areas 
and in wintertime. A preliminary survey demonstrated that there ex- 
ist large areas of forest decline in the southwestern part of China. 
Air pollution in China is now an issue mainly in cities and can be at- 
tributed to the large number of scattered and inefficient medium- 
and small-sized coal fired facilities. The present financial capacity of 
China is not strong enough to thoroughly reform the energy struc- 
ture of cities and to equip coal-fired boilers and furnaces with 
advanced scrubbers and highly efficient dust removers. The key 
point of strategy is to combine atmospheric environmental protection 
with rational use of energy and energy conservation, and thus to 
obtain economic, environmental and social benefits simultaneously. 


49594 (ORNLU/TM-11122) A brief summary of the proposed 
National Contingency Plan and an analysis of its implications 
for the US Department of Energy. Levine, M.B.; Baes, C.F. Ill. 
Oak Ridge National Lab., TN (USA). Jul 1989. 34p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract ACO05- 
840R21400. Order Number DE89015676. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Environmental Sciences Division Publication No. 3270. 

On December 21, 1988, the US Environmental Protection Agency 
(EPA) published in the Federal Register (53 FR 51394) a proposal 
to revise the existing National Oil and Hazardous Substances Pollu- 
tion Contingency Plan (NCP). The following report has been 
prepared to assist the US Department of Energy’s (DOE) Office of 
Environmental Guidance and Compliance in (1) understanding the 
proposed NCP changes, (2) assessing the impact of the proposed 
NCP on DOE facilities, and (8) responding to EPA’s request for 
comments on the NCP. 


49595 (PB-89-191217/XAB) Basic instructor training 
course: Fundamentals of environmental compliance inspec- 
tions. Legal, technical, administration, communications. 
Instructor guide. Environmental Protection Agency, Washington, 
DC (USA). Office of Enforcement and Compliance Monitoring. Mar 
1989. 411p. Available from NTIS, PC A18/MF A01. 

See also PB—89-191225. 

The Instructor Guide is designed for use in presenting the training 
course that inspectors employed by the U.S. Environmental Protec- 
tion Agency must complete to satisfy the basic training requirements 
of EPA Order 3500.1, Training and Development for Compliance In- 
spectors/Field Investigators. The Instructor Guide is based on the 
student text ‘Fundamentals of Environmental Compliance Inspec- 
tions’ and includes lectures, group participation exercises, and 
discussion topics intended to reinforce the materials in the text. 


49596 


(PB-89-191225/XAB) Basic inspector training course: 
Fundamentals of environmental compliance inspections. Legal, 
technical, administration, communications. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Enforcement and 
Compliance Monitoring. Mar 1989. 496p. Available from NTIS, PC 
A21/MF A01. 

See also PB—-89-191217. 





The Text is designed for use with the Classroom Training Course 
that inspectors employed by the U.S. EPA must complete to satisfy 
the basic training requirements of EPA Order 3500.0 (Training and 
Development for Compliance Inspectors/Field Investigators). The 
Text covers legal, technical, administrative, and communications as- 
pects of performing inspection work under all statutes administered 
by EPA. 


49597 (PB—89-203657/XAB) Non-cancer dose-response as- 
sessments within the EPA (Environmental Protection Agency): 
A foundation for selecting a dose-response assessment 
method to assess Section 112 pollutants based on non-cancer 
effects. Technical report. Nagiecki, J. Colorado Univ., Boulder, CO 
(USA). 1988. 60p. Available from NTIS, PC A04/MF A01. 
Regulations concerning hazardous pollutants within the EPA’s 
Office of Air and Radiation have historically focused on chronic con- 
tinuous exposure, with cancer as the chief health endpoint of 
concern. Exposures to these hazardous substances are averaged 
over an annual period, allowing for exposure levels to fluctuate over 
short periods of time (e.g. episodic releases of a plume through a 
pressure relief valve would contribute to such fluctuations). There is 
concern that significant non-cancer risks may result from these 
episodic exposures. This report provides a foundation for a decision 
of how risks from non-cancer effects should be assessed in devel- 
oping regulations under the NESHAP program. This foundation is 
built by focusing on trends in current non-cancer risk assessment 
practices across program offices within the Agency, and, to the ex- 
tent such information is available, the conditions which have driven 
these trends. The report focuses on the dose response evaluation, 
a step in the risk assessment process. The sources of information 
for the study include reports and various other EPA documents, as 
well as interviews of personnel in the EPA Office of Water, Office of 
Solid Waste, Office of Drinking Water, Office of Toxic Substances, 
Office of Air and Radiation, and the Office of Pesticide Programs. 


49598 Waste Reduction Act of 1988. House of Representea- 
tives, One Hundredth Congress, Second Session, September 
30, 1988. Report 100-1018. 17p. Government Printing Office, Wash- 
ington, DC (1988). 

The House report accompanying H.R. 2800 describes the pro- 
posed amendment, including its purpose and the legislative 
background, reviews the hearings and committee findings, and 
summarizes potential economic impacts and effects on the budget. 
This bill improves EPA data collection and dissemination regarding 
reduction of toxic chemical emissions and promotes public educa- 
tion on the benefits of source reduction. The bill also authorizes a 
three-year, $8-million-per-year program of matching grants to states 
for waste reduction programs that promote the voluntary use of 
source reduction techniques by industry. A section-by-section analy- 
sis makes up most of the report. 


49599 Evaluation of the initial implementation of the Com- 
prehensive Environmental Response, Compensation, and 
Liability Act of 1980: Effect of the withholding of documents by 
the Environmental Protection Agency from Congress in 1982- 
83. Yancy, M.S. Thesis (Ph. D.). 231p. Univ. of Texas, Dallas, TX 
(US) (1988). Available from University Microfilms, PO Box 1764, 
Ann Arbor, MI 48106, Order No.88-14,136. 

CERCLA, commonly referred to as Superfund, provided the 
mechanisms through which any uncontrolled release of a substance 
that posed a significant threat to public health or welfare or the en- 
vironment could be addressed. The implementation of CERCLA by 
the EPA has come under severe congressional and public criticism 
for the lack of progress made toward achieving the legislative intent 
of the statute. There are three basis explanations for the failure of 
CERCLA to meet the goals of the Congress, and one of these is 
the disruption of Agency functions caused by the withholding of 
subpoenaed documents by the EPA from two House of Representa- 
tives subcommittees in 1982-83. An analysis was made of the 
withholding of documents episode and its impact on the CERCLA 
program and the EPA as a regulatory body. An analysis was also 
made of the congressional goals and expectations for CERCLA 
when it was enacted in 1980. In order to digest comprehensively 
the perceived failure of CERCLA to meet its congressional expecta- 
tions, all the elements leading to that failure must be analyzed. This 
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study analyzed one of those elements, and thus provides greater in- 
sight into the implementation of CERCLA. 


2904 Natural Resources 
Refer also to citation(s) 48817, 49566, 49576, 49577, 49587, 50724 


49600 (AD-A-208431/7/XAB) Capacity vulnerability indice- 
tors for strategic and critical materials. Final report, October 
1986-June 1988. Kusik, C.L.; Mullins, J.W.; Vejins, V.; Bozdogan, 
K. Little (Arthur D.), Inc., Cambridge, MA (USA). 30 Jun 1988. 
200p. (ADL-REF—56889). Available from NTIS, PC AO9/MF A01. 

A systematic approach was developed for assessing capacity 
pinchpoints and their vulnerability for strategic critical materials. The 
approach is grounded on the comparative statics framework of 
microeconomics coupled with engineering assessment on the capa- 
bility of the industrial sector to respond in the short term to 
overseas supply curtailment. Various aspects of the approach are il- 
lustrated for selected commodities including chromium, cobalt, 
manganese, platinum, titanium, and natural rubber. 


49601 (LBL-26260, pp. 11.1-11.4) Development and energy 
consumption of the coal chemical industry in China. Shilun, Li 
(Beijing Research Institute of Coal Chemistry (China)). Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demand. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

China has abundant resources of coal, which accounts for about 
75% of total national energy consumption. The major approach 
adopted in the chemical industry is utilization of coal as a feed 
stock to produce synthetic gas, which is then synthesized to pro- 
duce chemical products such as ammonia and methanol. Great 
progress has been made in goal gasification, with more than 4500 
atmospheric fixed-bed gasifiers in China that produce low-heating- 
value fuel gas and synthetic gas from coal. By the end of the 
century, the energy output can only be doubled while a quadrupling 
of the national production value of industry and agriculture is envi- 
sioned. With abundant suitable coal resources, it is necessary to 
greatly enhance the technology of synthetic gas production, acceler- 
ate the development of the chemical fertilizer and C-1 chemical 
industry, and grasp the technology of methanol production on a 
large scale as soon as possible. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 49140, 49157, 49205, 49565, 49569, 
49571, 49580, 49699, 50336 


2906 Nuclear Energy 


Refer also to citation(s) 48914, 49075, 49077, 49080, 49297, 
49322, 49530, 49637, 49638, 50767 


49602 (AD-A-208308/7/XAB) Soviet concepts and capabili- 
ties for limited nuclear war: What we know and how we know 
it. Interim report. Warner, E.L. RAND Corp., Santa Monica, CA 
(USA). Feb 1989. 59p. (RAND-N-2769-AF). Available from NTIS, 
PC A04/MF A01. 

This note analyzes the evolution of Soviet concepts of and capa- 
bilities for limited nuclear war, Western assessments of these 
concepts and capabilities, and the basis on which the assessments 
were made. It covers the period from 1954, when the Soviets first 
began to adapt their military strategy to the nuclear age, to the 
present. Soviet doctrinal commentary indicates an interest in limiting 
nuclear use for various military and political reasons; yet the Soviets 
reject the idea that nuclear war could be fought in a highly limited 
manner. In addition, their operational doctrine retains a strong pre- 
emptive predisposition, particularly with regard to war in Europe, 
where they are determined to be the first to use nuclear weapons 
with a potentially decisive military effect. However, given their nu- 
clear strike capabilities and command-and-control arrangements 
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that provide tight control over initial nuclear release, the Soviets 
could employ their nuclear attack forces with a wide range of self- 
imposed constrainis. 


49603 (GAO/NSIAD-88-162FS) Strategic Defense Initiative 
Program. Generai Accounting Office, Washington, DC (USA). Na- 
tional Security and International Affairs Div. 1988. 11p. Available 
from US Generai Accounting Office, PO Box 6015, Gaithersburg, 
MD 20877. 

About $93.4 million, or 1.3 percent, of the $7,388.2 million appro- 
priated for the Strategic Defense Initiative Organization in FY 1984 
through 1987 from the Research, Development, Test and Evaluation 
appropriation account has been invoived in reprograrnming actions. 
As of December 1987, SDIO had received congressional approval 
for one Military Construction appropriation account reprogramming 
action of $2.91 million. The Department of Energy received about 
$750.6 million in FY 1987 for SDI nuclear and nonnuclear research. 
Of this amount, DOE provided $392.3 million, and SDIO and its ex- 
ecuting organizations-the military services, the Defense Advanced 
Research Projects Agency, and the Defense Nuclear Agency- 
provided an estimated $358.3 million. interagency agreements 
between SDIO and DOE define responsibilities and procedures, and 
a DOD/DOE Steering Committee has been established to coordi- 
nate SDI activities between the two departments. 


49694 (GAO/RCED-89-67) Eiectricity supply. General Ac- 
counting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 41p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

In the 1960's and early 1970s, nuclear power plants offered eco- 
nomic and environmental advantages over coal plants; most were 
completed on time and at reasonable cost and still operate today, 
providing economical, reliabie electricity. In the 1970s, a series of 
events, beginning with the 1973-74 recession and culminating with 
the Three Mile Island accident, adversely affected the nuclear in- 
dustry. According to experts, reviving the nuclear option requires 
increased public acceptance and reduced financial risks. The pub- 


lic’s concerns about safety need to be allayed through the safe, 
efficient operation of current plants and improved designs. 


49605 (SKN-24) Formation of public opinion on the ques- 
tion of nuclear waste. Medie studies - theoretical premisses 
and empirical investigations. Asp, K.; Hedberg, P. National Board 
for Spent Nuclear Fuel, Stockholm (Sweden). Jun 1988. 24p. (in 
Swedish). Order Number DE90602907. Available from NTIS (US 
Sales Only), PC A03/MF AOi - OSTI; INIS. 

The aim of the report is double. Firstly will bases and issues be- 
hind the media studies within the research project be presented. 
Secondly will the empirical investigations which are included in this 
part of the project be shown. Headings: - The question of nuclear 
waste - a controversial question. - The mass media as intermedi- 
aries of information and opinion. - The information merit of the mass 
media. The bias of the mass media. - The decision merit of the 
mass media. - Empirical investigations. * The question of nuclear 
waste in the news-distribution. * The question of nuclear waste in 
the public debate. (O.S.). 


49606 {(SKN-25) Public debate on questions of energy and 
nuciear power. Books and articles on nuclear waste, nuclear 
power and power supply during the years 1971-1987. Djerf, M. 
National Board for Spent Nuclear Fuel, Stockholm (Sweden). Jun 
1988. 59p. (in Swedish). Order Number DE90602908. Availabie 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The supply of information and debate on energy- and nuclear 
power issues has varied considerably in course of time. The heights 
were reached in 1974-1975 (the oil and energy crisis), in 1979-1980 
(the Harrisburg accident and referendum on nuclear power), and to 
some extent in 1986 (the Chernobyisk accident). The books in 
energy- and nuclear power questions have strong sociai or official 
character. Departments, authorities and the various energy research 
agencies greatly dominate publication. Nuclear power as an energy 
source has dominated the information supply during the whole of 
the period (1971-1987). The traditional energy sources were the 
most noticed types of energy during the beginning of the period. 
During the last years however, they are the least noticed hinds of 
energy. With the exception of nuclear energy solar energy is the 
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most noticed of all individual hinds of energy. The question of 
nuclear waste has a comparatively prominent position in book publi- 
cation on nuclear power: the waste issue is the greatest separate 
subject category of nuciear power literature. Publication of articles 
on nuclear waste in periodicals are characterized of a small and 
even presence of information and debate up to the ‘nuclear power 
election’ in 1976, when a strong increase occurs. Publication of de- 
bate literature on energy issues has developed from regarding 
energy supply questions generally (in connection with the energy 
crisis) to in great extent regarding nuciear power (from 1979 in con- 
nection with Harrisburg and the referendum). (O.S.). 


49607 (SKN-26) Bibliography: books and articles on nu- 
clear waste, nuclear power and power supply during the years 
1971-1987. Djerf, M.; Hedberg, P. National Board for Spent Nuclear 
Fuel, Stockholm (Sweden). Jun 1988. 58p. (In Swedish). Order 
Number DE90602909. Available from NTIS (US Sales Only), PC 
AO04/MF A0i - OSTI; INIS. 

The bibliography provides a list of the supply published Swedish 
books and articles in periodicals on nuclear waste and nuclear 
power. Regarding book publication the bibliography comprises publi- 
cations on questions of nuclear power and nuclear waste on the 
whole, whereas the bibliography on the periodical articles solely 
comprises nuclear waste questions. The book bibliography consists 
of a selective choice of publications, identified by a mapping of the 
total supply of information on energy- and nuclear power issues in 
articies and other publications in Sweden. The literature inventory 
as a whole is part of a grater research project aiming at a study of 
the role of mass media in forming public opinion about the nuclear 
power waste question. (O.S.). 


49608 Opening remarks. Transactions of the American Nuclear 
Society (USA), 58: 3-5 (1989). (CONF-8810179-: International 
conference on nuclear fission: fifty years of progress in energy se- 
curity, Washington, DC (USA), 30 Oct - 4 nov 1988). 

The discovery of fission 50 years ago this December was a land- 
mark event, the first time in recorded history that a new and virtually 
inexhaustible source of energy had been discovered. By 1942, just 
4 years later, the first reactor was completed. Within 3 more years, 
reactors releasing vast amounts of energy were in operation, a new 
man-made element was being produced in kilogram quantities, and 
isotopes were being separated on an industrial scale for the first 
time in history. Across the years nuclear power has been a central 
focus of many of the technical sessions involved in ANS confer- 
ences. Consider the medical uses of radioisotopes and radiation. 
The list of beneficial applications of nuclear energy and nuclear 
technology is indeed very long and very impressive. Neutron diffrac- 
tion techniques offer a powerful research tool for studying the inner 
structure of materials. Gauges with radioisotopic sensors control the 
thickness of many things. Neutron activation analysis is used in 
many applications, for example, in forensic sciences, in validating 
historical artifacts, and for detecting pesticides in grains. Radioiso- 
topes are invaluable to the nation’s space program and for 
powering remote terrestrial equipment. Meetings among countries 
provide for the development of joint ventures, collaborative relation- 
ships, and the building of cooperative agreements. Nuclear 
professionals, governments, vendors, and suppliers can emerge, 
viewing each other not as adversaries but rather as collaborators 
working together on a shared vision of the future. 


49609 Status and prospects of nuclear power programs in 
the Far East. Min, K.S. Transactions of the American Nuclear Soci- 
ety (USA), 58: 49-51 (1989). (CONF-8810179-: International 
conference on nuciear fission: fifty years of progress in energy se- 
curity, Washington, DC (USA), 30 Oct - 4 nov 1988). 

Far Eastern countries such as China, Japan, Korea, and Taiwan 
show rapid energy demand growth due to expanding economic de- 
velopment. Each of these countries is considering nuclear energy 
as an ultimate energy option and is implementing the nuclear power 
program that reflects its own national circumstances. Even though 
the degrees of energy demand growth are different from one an- 
other depending on the level of industrialization, the energy demand 
growth is higher than in other regions of the world. And various con- 
cerns about nuciear safety and economy are expressed due to the 
changing sociopolitical environment, but the governments’ will to 





support the nuclear program remains very strong. With such back- 
grounds, it is the common position in this region that the nuclear 
power system shall be maintained in the optimum balance with other 
energy systems, and the best efforts shall be devoted to enhance- 
ment of nuclear safety. In Korea, the nuclear energy policy debates 
with environmentalists, economists, and even with some radical stu- 
dents are becoming noticeable. In Japan, large-scale antinuclear 
demonstrations were held often this year with the participation of all 
members of Japanese society. In Taiwan, plans for the construction 
of nuclear power plants and the expansion of existing radwaste dis- 
posal facilities are facing objections from the environmentalists. It 
can be said that the antinuclear movement in the Far East is some- 
what different form European countries and the Untied States in that 
most of the people in this region admit the importance of nuclear 
energy. It is quite evident that nuclear energy is an indispensable 
energy option for the world’s future. The ultimate goal of world en- 
ergy policy is the establishment of sustainable energy systems. 


49610 The discovery and contribution of nuclear fission. 
Transactions of the American Nuclear Society (USA), 58: 59-68 
(1989). (CONF-8810179—: International conference on nuclear fis- 
sion: fifty years of progress in energy security, Washington, DC 
(USA), 30 Oct - 4 nov 1988). 

This report is a panel discussion by representatives from France, 
Australia, Italy, and the USA about the history of nuclear fission. 
Two initial discoveries led to the discovery of nuclear fission: the 
neutron in 1932, and artificial radioactivity in 1934. Very few scien- 
tists were involved, and they were all in Europe. A process was 
developed to extract plutonium and separate it from uranium and 
fission products. 


49611 Closing plenary: A look ahead. Transactions of the 
American Nuclear Society (USA), 58: 105-109 (1989). (CONF- 
8810179-: International conference on nuclear fission: fifty years of 
progress in energy security, Washington, DC (USA), 30 Oct - 4 nov 
1988). 

The nuclear energy environmental benefits in this respect have 
been established with practical unanimity. It is of paramount impor- 
tance to implement by governments and institutions an effective 
policy directed toward creating an educated public opinion, leading 
as soon as possible to a general understanding of the real energy 
crisis that our world is facing and, consequently, to an increased 
reliance on nuclear power. The need to internationalize the develop- 
ment of this source of energy is becoming more and more evident. 
Progress is essential in the development of international coopera- 
tion in the area of standardization of new advanced reactors and 
associated facilities. The following three topics, public acceptance 
and understanding of nuclear energy as the largest and cleanest 
source of energy, international cooperation and sharing of experi- 
ences, and standardization and economically feasible designs of 
small and medium-powered reactors, are the key issues for the fu- 
ture development of our industry. 


2908 Waste Heat Utilization 
Refer also to citation(s) 49572, 49686 
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Refer also to citation(s) 49562, 49565, 49572, 49575, 49579, 
49631, 49632, 49670, 49676, 49712, 49714 


49612 (AFME-86-90-0007) Analysis of the role of the actors 
in the energy conservation politics in Europe. Anon. Agence 
Francaise pour la Maitrise de l’Energie, 75 - Paris (France). 1988. 
382p. (in French). Order Number DE89908079. Available from NTIS 
(US Sales Only), PC A17/MF A01. 

This study is concerned with the energy conservation approach in 
the 12 countries of the EEC and with the role of the different public 
and economic actors, and particularly at the region political level. 
The energy system of France, Italy, Germany and United Kingdom 
are more precisely described and the major evolutions since 1973 
are analysed, with emphasis on the energy conservation successful 
points achieved by the different countries energy politics. 
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49613 (LBL—26260, pp. 20.1-20.6) Energy use in Chinese in- 
dustry. Jiacheng, Wang. Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261-—: Chinese/American symposium on energy 
markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

Industry is the main sector of energy consumption in China. With 
continuing modernization, China’s industrial energy demand will in- 
crease greatly. Energy conservation is the key for resolving the 
contradiction of industrial energy supply and demand. The readjust- 
ment of industrial structure should adhere to the principle of national 
coordinated economic development and overall balance, and lay 
emphasis on rationalizing the product structure and increasing depth 
processing. Energy savings depending on technical progress is the 
basic way of industrial energy conservation. During the coming 
thirty years, as a result of the coordinated development of energy, 
raw material and processing industries, and the increasing difficulty 
in technical energy saving, the proportion of industrial energy de- 
mand in the total energy demand will probably increase slightly. 


49614 (LBL—26260, pp. 21.1-21.9) Industrial energy use and 
conservation in the United States. Ross, M. (Univ. of Michigan, 
Ann Arbor (USA)). Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

US industry includes manufacturing, mining (including oil and gas 
extraction), agriculture (including forestry and fishing) and construc- 
tion. The use of energy per unit of production by industry has 
declined 32% in the past 13 years or an average of 2.5% per year. 
This decline is associated in part with general improvement in man- 
ufacturing technology, with changes in the mix of production, and 
with actions taken because of shortages of natural gas in the early 
1970s, rapid increase in the real prices of petroleum and gas to the 
early '80s, and less rapid, but substantial increases in the real price 
of electricity. The principal energy forms used in manufacturing, the 
main industrial sector, are electricity and natural gas. Petroleum is 
also heavily used, but for special purposes like petroleum refinery 
processes. Coal is no longer heavily used outside the iron and steel 
industry, although the long decline in use of coal by manufacturers 
has now been halted. Wood by-products are a significant source of 
energy in forest products industries. Energy use is concentrated in 
the materials-manufacturing sectors (paper, basic chemical, 
petroleum refining, cement and basic metals). About 3/4 of the en- 
ergy use in manufacturing occurs in these sectors, while 58% of the 
purchased electricity is used in these sectors. 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 48876, 49218, 49564, 49566, 49575, 
49576, 49581, 49582, 49583, 49587, 49611, 49613, 49614, 49625 


49615 (DOE/BP--1262) Forcast of electricity use in the 
Pacific Northwest. USDOE Bonneville Power Administration, Port- 
land, OR (USA); Northwest Power Planning Council, Portland, OR 
(USA). Aug 1989. 67p. Sponsored by U.S. DOE Management & Ad- 
ministration. Order Number DE89017661. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

The forecasts of electricity use contained in this document were 
produced jointly by the staffs of the Bonneville Power Administration 
(Bonneville) and the Northwest Power Planning Council (Council). 
This document serves as an update to the 1988 forecast of electric- 
ity use. It will be used by Bonneville in its 1989 “Loads and 
Resources Study” (White Book) and in its 1990 “Resource Pro- 
gram.” The Council has not officially adopted these forecasts; 
however, they are likely to be used in some of the initial analysis for 
the Council’s 1990 power plan revision. They will also serve as a 
starting point for an update of the joint forecast beginning in the fall 
of 1989. 14 figs., 46 tabs. 


49616 (DOE/IE/10510-T1) Guidebook for preparing players’ 
handbooks. Mathtech, Inc., Princeton, NJ (USA). Sep 1989. 30p. 
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Sponsored by U.S. DOE Assistant Secretary for International Affairs 
and Energy Emergencies. DOE Contract AC01-861E10510. Order 
Number DE90000633. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

This Guidebook has been written to assist DOE in planning and 
developing Players’ Handbooks for test exercises. The Guidebook 
is focused especially on the AST, CERM and WINTEX-CIMEX exer- 
cises, but may be useful for planning and developing Players’ 
Handbooks for other tests. The main features of the Guidebook in- 
clude Handbook Checklists and Model Shells for common sections 
of the AST, CERM and WINTEX-CIMEX Handbooks. The Checklist 
is a planning and organizing tool. The Model Shells provide much of 
the text for five common sections of the Handbooks. Prompts, 
which indicate the placement and type of insertions required for 
specific handbooks, are imbedded in the Model Shells. These are 
available as WordPerfect 5.0 files and feature an automatic search 
routine which locates all prompts for the user. Model Shells had 
been developed for the Exercise Plan (EXPLAN), Player Directory, 
Test Schedule, Communications Plan and Evaluation Plan (EV- 
PLAN) sections of the Handbooks. 2 figs., 6 tabs. 


49617 (DOE/IE/10510-T2) Guidebook for preparing players’ 
handbooks: Addendum. Mathtech, Inc., Princeton, NJ (USA). Sep 
1989. 67p. Sponsored by U.S. DOE Assistant Secretary for 
International Affairs and Energy Emergencies. DOE Contract AC01- 
861E10510. Order Number DE90000634. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This Addendum to the Guidebook for Preparing Players’ Hand- 
books contains several documents that can be inserted into 
handbooks for future test exercises. Descriptions of these docu- 
ments are provided in Section 4 of the Guidebook. While the 
documents are general enough to be included in handbooks with lit- 
tle or no editing, it is recommended the handbook preparers review 
the documents to determine whether the language is appropriate for 
a specific future exercise. Some of the documents refer to specific 
sections or tab numbers which may be inappropriate if future hand- 
books are organized differently from past handbooks. 


49618 (LBL-26260, pp. 30-1.30.12) Pacific region coal trade. 
Ehrenreich, S.B. (Island Creek Coal of China, Ltd.). Lawrence 
Berkeley Lab., CA (USA). Nov 1988. (CONF-8806261-: Chi- 
nese/American symposium on energy markets and the future of 
energy demand, Nanjing (China), 22-24 Jun 1988). In Proceedings 
of the Chinese-American symposium on energy markets and the fu- 
ture of energy demands. Order Number DE89012862. Available 
from NTIS, PC A12/MF A01. 

This paper concentrates on the seaborne world steam coal trade 
in the Pacific Rim (Asia). Asia includes the countries and regions 
actively involved as buyers and sellers in the trade of steam coal. 
Steam coal is used to generate power, fuel industrial boilers and 
provide fuel for the cement and ceramics industry. Asian hard coal 
consumption is only about 40% of world consumption, and total im- 
ports are only about 10% of that consumption. World coal trade 
history and the current nature of the steam coal business is dis- 
cussed for major participants. In summary, for the last 7-8 years, 
prices have halved, freight rates doubled and halved again within 
six months, exchange rates fluctuated within annual bands of 20- 
40% and actual tonnage demands fluctuated wildly. The major 
concern expected in the next 7-8 years will be supply as capacity 
falls away under the pressure of falling nominal prices, unfavorable 
exchange rates, rising costs and soaring risk premiums placed by 
bankers on loans to coal industry. Shippers and buyers are seeing 
the start of a correction with prices moving up steadily from the 
trough hit in the middie of 1987. More buyers are expected to cover 
their coal needs with 1-5 year long term contracts, with provisions 
for greater flexibility in tonnages supplied and closer consultations 
on price because of freight and currency fluctuations. 


49619 (LBL-26260, pp. 1.1-1.10) Present and future status 
of China’s energy. Liangdong, Zhu. Lawrence Berkeley Lab., CA 
(USA). Nov 1988. (CONF-8806261-: Chinese/American symposium 
on energy markets and the future of energy demand, Nanjing 
(China), 22-24 Jun 1988). In Proceedings of the Chinese-American 
symposium on energy markets and the future of energy demand. 
Order Number DE89012862. Available from NTIS, PC A12/MF A01. 
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China ranks third among the world’s nations both in energy pro- 
duction and consumption. Coal is the major conventional energy 
resource, but hydropower is plentiful and exploration for oil and gas 
is on the increase. In this paper, China’s present energy situation is 
discussed, along with future energy demand and energy policy. 


49620 (LBL-26260, pp. 25.1-25.3) Trends in demand for 
petrochemicals. Flom, E. Lawrence Berkeley Lab., CA (USA). Nov 
1988. (CONF-8806261-—: Chinese/American symposium on energy 
markets and the future of energy demand, Nanjing (China), 22-24 
Jun 1988). In Proceedings of the Chinese-American symposium on 
energy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

The outlook for petrochemicals is illustrated by showing demand 
data on world demand for polypropylene. The use of oil to produce 
petrochemicals is increasing rapidly and currently about 9% of total 
oil consumption in the US is used for chemicals. Petrochemical 
growth in plastics, including polypropylene and polyethylene, was 
rapid at a rate of 1.9 times as fast as real GNP. Polypropylene is 
the second most used plastic in China and the US China’s demand 
has grown rapidly at about 30% year from 1974 to 1986. A contin- 
ued rise in world demand for polypropylene of about 7%/year 
through 1995 is expected. As demand rises new capacity is ex- 
pected in the US to provide additional exports. China’s demand will 
double by 1995, with about 3/4 of the demand met by imports in the 
near term. 


49621 (LBL-26260, pp. 29.1-29.6) Pacific region oll product 
trade. O'Brien, D.J. Lawrence Berkeley Lab., CA (USA). Nov 1988. 
(CONF-8806261-—: Chinese/American symposium on energy mar- 
kets and the future of energy demand, Nanjing (China), 22-24 Jun 
1988). In Proceedings of the Chinese-American symposium on en- 
ergy markets and the future of energy demands. Order Number 
DE89012862. Available from NTIS, PC A12/MF A01. 

Demand for transportation fuels will continue to grow into the 21st 
Century throughout Asia as economic growth improves the lives of 
people. Automobile fleets will expand at a rapid rate, with the bal- 
ance between diesel and gasoline engines depending on the local 
taxes. This will strain Asia’s refining capacity and more investments 
will be made in national refineries designed to meet individual prod- 
uct deficit requirements. The surplus capacity in natural gas and 
coal will overhang the market, with strong efforts to continue substi- 
tution for transportation use as well as fuel oil in boiler and bunker 
applications, which are near their limits. Japan and others have un- 
dertaken massive efforts to develop new technologies to use these 
fuels. Japan is also looking at ways to commercialize these trans- 
portation fuel technologies and export them in the late 1990s. A 
tightening light petroleum market is expected in the medium-term 
which encourages investment. In the longer-term, surplus capacity 
will return due to a wider range of transportation fuel options and 
probably excessive or premature construction of fuel oil upgrading 
facilities. 


49622 (LBL-26260, pp. 31.1-31.10) Prospects for China’s 
petroleum trade and investment. Woodard, K. (China Energy 
Ventures, Inc., Washington, DC (USA)). Lawrence Berkeley Lab., 
CA (USA). Nov 1988. (CONF-8806261-: Chinese/American sympo- 
sium on energy markets and the future of energy demand, Nanjing 
(China), 22-24 Jun 1988). In Proceedings of the Chinese-American 
symposium on energy markets and the future of energy demands. 
Order Number DE89012862. Available from NTIS, PC A12/MF A01. 

China’s 1980 open door policy to international markets has ad- 
vanced petroleum exploration, production, and refining technology 
along with nearly $3 billion in foreign exploration capital, greatly ac- 
celerating development of the entire industry in a short time 
(1980-1988). The precipitous decline in world oil prices in 1986 from 
an average of $24 to $13 per barrel completely restructured China’s 
economic and commercial framework for the petroleum industry. 
The impact of changes is having indirect, but important repercus- 
sions for central governmental organizations controlling the energy 
sector. The Ministry of Petroleum Industry is being converted into a 
corporate form as the China National Petroleum Corporation. China 
is moving through a period of rapid growth in domestic commercial 
energy demand, due to a sustained period of high economic 
growth. Sustained growth of 8-10% per year will place enormous 
demand pressure on available energy commodities. Growth in 





crude oil output of 3-4% per year may fall considerably short of 
demand requirements by the mid-1990’s. Investments in frontier ex- 
ploration is too little to sustain long-term growth in crude petroleum 
production. The current supply/demand squeeze may persist for 
some time to come. Oil exports have been reduced and further de- 
clines are expected. Reductions in petroleum export volurne and oil 
export revenues has done little damage to China's balance of trade 
and foreign exchange position, which remain in excellent health. 


49623 (PB—89-208078/XAB) Illinois state buildings energy 
expense study: FY88 and projected FY89-91. Coe, T. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (USA). 
Building Efficiency Section. Mar 1989. 35p. (IL/ENR/BE-87/02(89)). 
Available from NTIS, PC A03/MF A01. 

See also PB—88-205760. 

In the report, the Department of Energy and Natural Resources 
attempts to project energy costs for Illinois state buildings from 
FY89 through FY91. It also identifies energy usage and cost by fuel 
type and agency for FY84 through FY88. 
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Refer also to citation(s) 48864, 48866, 48872, 49013, 49102, 
49113, 49481, 49562, 49574, 49575, 49578, 49585, 49586, 49598, 
49619, 49635, 49713, 50648, 50649, 50650, 50651, 50687, 50780, 
50782, 50783, 50902 


49624 (K/CG—1077/V1) Security classification of intorme- 
tion: Volume 1, Introduction, history and adverse impacts. 
Quist, A.S. Oak Ridge Gaseous Diffusion Plant, TN (USA). Sep 
1989. 106p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO5-840R21400. Order Number DE90000753. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Certain governmental information must be classified for national 
security reasons. However, the national security benefits from clas- 
sifying information are usually accompanied by significant costs — 
those due to a citizenry not fully informed on governmental activi- 
ties, the extra costs of operating classified programs and procuring 
classified materials (e.g., weapons), the losses to our nation when 
advances made in classified programs cannot be utilized in unclas- 
sified programs. The goal of a classification system should be to 
clearly identify that information which must be protected for national 
security reasons and to ensure that information not needing such 
protection is not classified. This document was prepared to help at- 
tain that goal. This document is the first of a planned four-volume 
work that comprehensively discusses the security classification of 
information. Volume 1 broadly describes the need for classification, 
the basis for classification, and the history of classification in the 
United States from colonial times until World War 2. Classification of 
information since World War 2, under Executive Orders and the 
Atomic Energy Acts of 1946 and 1954, is discussed in more detail, 
with particular emphasis on the classification of atomic energy infor- 
mation. Adverse impacts of classification are also described. 
Subsequent volumes will discuss classification principles, classifica- 
tion management, and the control of certain unclassified scientific 
and technical information. 340 refs., 6 tabs. 


49625 (NEB-SS—NE1-1988F) National Energy Board annual 
report, 1988. National Energy Board, Ottawa, ON (Canada). 1988. 
137p. (In French). (MICROLOG-89-03800). Available from National 
Energy Board, Regulatory Support Office, 473 Albert Street, Ot- 
tawa, Ont., CAN K1A 0E5; $N/C; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

The National Energy Board is a Canadian federal regulatory tri- 
bunal whose powers include the licensing of oil, natural gas, and 
electricity exports, the certification of interprovincial and international 
power lines, and the setting of tolls and tariffs for oil and gas 
pipelines under federal jurisdiction. The Board also keeps under re- 
view the Canadian supply of all major energy commodities, with 
emphasis on electricity, oil, natural gas, and the by-products derived 
from oil and natural gas, as well as the demand for Canadian en- 
ergy in Canadian and export markets. The Board also has 
responsibilities under the Northern Pipeline Act and the Energy Ad- 
ministration Act. This report reviews the year's activities of the 
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Board and also presents a review of energy developments in 
Canada, such as energy production and consumption, exports, and 
reserves. As part of the Board’s activities, hearings are conducted 
on various matters and the major decisions, and information on ap- 
plications to the Board, are summarized. The changes made during 
the year to the acts, regulations, and rules under which the Board 
operates are also given. Appendices to the report present various 
Statistical data on oil, gas, electric, and overall energy develop- 
ments. 23 figs., 33 tabs. 


49626 (REG/G-3.50-Rev.1) Standard format and content for 
a license application to store spent fuel and high-level radioac- 
tive waste: Revision 1. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Sep 1989. 14p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

Subpart B, “License Application, Form, and Contents,” of 10 CFR 
Part 72, “Licensing Requirements for the Independent Storage of 
Spent Nuclear Fuel and High-Level Radioactive Waste,” specifies 
the information to be covered in an application for a license to store 
spent fuel in an independent spent fuel storage installation (ISFSI) 
or to store spent fuel and high-level radioactive waste in a moni- 
tored retrievable storage facility (MRS). However, Part 72 does not 
specify the format to be followed in the license application. This reg- 
ulatory guide suggests a format acceptable to the NRC staff for 
submitting the information specified in Part 72 for license application 
to store spent fuel in an ISFSI or to store spent fuel and high-level 
radioactive waste in an MRS. 
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Refer also to citation(s) 48862, 48863, 48864, 48876, 48877, 
49570, 49575, 49580, 49581, 49582, 49584, 49593, 49601, 49618, 
49619, 49620, 49621, 49622, 49637, 49638 


49627 (DOE/EIA—0109(89/07)) Petroleum supply monthly, 
July 1989. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 27 Sep 1989. 127p. Sponsored 
by U.S. DOE Management & Administration. Order Number 
DE90000752. Available from NTIS, PC A08/MF A01 - GPO - OSTI; 
GPO Dep. 

Data presented in the PSM describe the supply and disposition of 
petroleum products in the United States and major US geographic 
regions. The data series describe production, imports and exports, 
inter-Petroleum Administration for Defense (PAD) District move- 
ments, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in “Primary Supply.” Included are: petroleum refiners, motor gaso- 
line blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inventory 
holders of petroleum products and crude oil. When aggregated, the 
data reported by these sectors approximately represent the con- 
sumption of petroleum products in the United States. 


49628 (DOE/EIA-0520(89/09)) International petroleum statis- 
tics report. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Energy Markets and End Use. Sep 1989. 36p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90000745. Available from NTIS, PC A03/MF A01 - GPO 
- OSTI; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, and 
on oil consumption and stocks in the Organization for Economic Co- 
operation and Development (OECD). This section contains annual 
data beginning in 1973, and monthly data for the most recent two 
years. Section 2 presents an oil supply/consumption balance for the 
market economies (i.e., non-Communist countries). This balance is 
presented in quarterly intervals for the most recent two years. Sec- 
tion 3 presents data on oil imports by OECD countries. This section 
contains annual data beginning in 1982, and quarterly data for the 
most recent two years. 
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49629 (GAO/RCED-89-80) Fossil fuels. General Accounting 
Office, Washington, DC (USA). Resources, Community and Eco- 
nomic Development Div. 1989. 41p. Available from US General 
Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

The Department of Energy’s Clean Coal Technology program 
goal is to expand the use of coal in an environmentally safe manner 
by contributing to the cost of projects demonstrating the commercial 
applications of emerging clean coal technologies. DOE has con- 
ducted two solicitations for demonstration project proposals and is 
planning a third solicitation by May 1989. Congress has appropri- 
ated $400 million for the first solicitation, or round one, $575 million 
for round two, and $575 million for round three, for a total of $1.55 
billion. DOE has experienced difficulties in negotiating cooperative 
agreements with round-one project sponsors, which delayed com- 
pleting agreements for five projects and resulted in the termination 
of negotiations for three projects. 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 49124 
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Refer also to citation(s) 49412, 49570, 49572, 49577, 49588, 
49589, 49604 


49630 (DOE/EIA-0226(89/06)) Electric power monthly, June 
1989. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 13 Sep 
1989. 178p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE89017670. Available from NTIS, PC A08/MF 
A01 - GPO - OSTI; GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Electric 
Power Division; Office of Coal, Nuclear, Electric and Alternate Fuels; 
Energy Information Administration (EIA); Department of Energy. The 
purpose of this publication is to provide energy decisionmakers with 
accurate and timely information. The EPM presents monthly sum- 
maries of electric utility statistics at the national, Census division, 
and state level for net generation, fuel consumption, fuel stocks, 
quantity and quality of fuel, cost of fuel, electricity sales, and retail 
prices of electricity. Data on net generation are also displayed at 
the North American Electric Reliability Council (NERC) region level. 
Additionally, company and plant level information are published in 
the EPM on capability of new plants, net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, and cost of fuel. 


49631 (EPRI-CU-6367-Vol.1, pp. 4.1-4.8) Update on national 
and state minimum efficiency standards. Geller, H.S. (American 
Council for an Energy-Efficient Economy, Washington, DC (USA)). 
Electric Power Research Inst., Palo Alto, CA (USA); Synergic 
Resources Corp., Bala-Cynwyd, PA (USA). Apr 1989. (CONF- 
890510—Vol.1: 4. national conference on utility DSM programs: 
demand-site management strategies for the 90's, Cincinnati, OH 
(USA), 2-4 May 1989). In Demand-side management strategies for 
the 90s. Proceedings: Fourth national conference on utility DSM 
programs: Volume 1. Order Number DE89010849. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The National Appliance Energy Conservation Act of 1987 
(NAECA) contains minimum efficiency standards for major home 
appliances and space conditioning products. Efficiency standards on 
fluorescent lighting ballasts were added in 1988. This paper reviews 
the latest developments in implementing, updating, and supplement- 
ing the NAECA standards. 


49632 
of the National Appliance Energy Conservation Act of 1987. 
Eto, J.H. (Lawrence Berkeley Lab., CA (USA)); McMahon, J.E.; 
Koomey, J.G.; Chan, P.T.; Levine, M.D. Electric Power Research 
Inst., Palo Alto, CA (USA); Synergic Resources Corp., Bala- 
Cynwyd, PA (USA). Apr 1989. DOE Contract AC03-76SF00098. 
(CONF-890510—Vol.1: 4. national conference on utility DSM pro- 
grams: demand-site management strategies for the 90's, Cincinnati, 
OH (USA), 2-4 May 1989). In Demand-side management strategies 
for the 90s. Proceedings: Fourth national conference on utility DSM 
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programs: Volume 1. Order Number DE89010849. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

In March 1987, President Reagan signed the National Appliance 
Energy Conservation Act of 1987 (NAECA) into law. While nation- 
wide analyses performed by the U.S. Dept. of Energy support the 
cost-effectiveness of the standards, the regional impacts of the 
standards have never been examined. These impacts vary greatly 
due to regional differences in climate, appliance stocks/saturations, 
energy costs, and demographic trends. In the paper presented, the 
authors use an end-use energy demand forecasting model to as- 
sess the energy and peak demand impacts of the standards for the 
ten DOE planning regions of the continental U.S. 


49633 (EPRI-P-6510) Customer demand for service reliabil- 
ity: A synthesis of the outage costs literature: Final report. 
Caves, D.W.; Herriges, J.A.; Windle, R.J. Electric Power Research 
Inst., Palo Alto, CA (USA); Christensen (Laurits R.) Associates, Inc., 
Madison, WI (USA). c Sep 1989. 114p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

Information on the outage costs that electricity customers incur 
during power interruptions is important for the design of priority ser- 
vice programs, for the development of efficient electricity prices, and 
for capacity planning. This report reviews existing and potential 
sources of outage cost information. Recent research on outage 
costs has relied primarily on survey information. Results from these 
studies are compared in this report so that a range of outage costs 
can be established by customer class. A major finding is that the 
estimated range is quite broad and that there are marked uncertain- 
ties accompanying the interpretation of the estimates. Alternative 
and largely unexplored sources of information on outage costs arise 
from actual behavioral data. Two kinds of behavioral data are of in- 
terest: customer choices of programs, such as interruptible rates, 
that provide the customer with a payment in exchange for the risk 
of interruption, and real-time pricing programs that confront the cus- 
tomer with frequently changing prices. Although either type of 
behavioral data would be a potential source of outage cost informa- 
tion, their use for this purpose to date has been quite limited. In 
many instances the data generated by existing programs is of little 
use because the programs were not designed for the purpose of 
achieving research objectives. The overall conclusion is that 
although existing studies have provided a research base, consider- 
able work still ahead in order to achieve a firm understanding of 
customer outage costs. The report closes with some observation on 
how future survey projects and field implementation of programs of 
an interruptible nature can be designed to help add to knowledge of 
customer outage costs. 83 refs., 19 figs., 8 tabs. 


49634 (ESC-48) Future production costs of baseload units. 
Boonekamp, P.G.M. Stichting Energieonderzoek Centrum Neder- 
land, Petten (Netherlands). Energie Studie Centrum. Jul 1989. 79p. 
(In (In Dutch)). Available from Netherlands Energy Research Foun- 
dation ECN, P.O. Box 1, 1775 ZG Petten, Netherlands. 

Study has been made on the title subject with nuclear-, coal- or 
gas-based units. Two different coal-fired plants were analysed. One 
is a conventional coal unit in compliance with today’s emission stan- 
dards, the other is a cleaner but more expensive coal gasificatior/ 
combined cycle (KV/STEG) plant which should be available in the 
year 2010. In the cost analysis three levels were used for each of 
the following parameters: international fuel prices, exchange rate 
from US-dollar to Dutch guilders, interest rate and capacity utiliza- 
tion. For nuclear plants investment costs were also varied. The 
production costs of the four options were determined for all possible 
combinations of parameter values. In addition to the analysis on a 
unit-level calculations have been made for a public power system to 
determine total costs and emissions. In this way it is possible to es- 
tablish a relationship between restrictions on total emission of all 
electricity production, the chosen type of the units and the level of 
kWh-costs. The calculations were made for simplified power sys- 
tems, in which for baseload electricity a choice was made out of a 
number of available, more or less clean, coal- or gas-fired baseload 
units or nuclear power. For non-baseload electricity three different, 
more or less clean, gas-fired plants could be chosen. Finally the ef- 
fects of the new Dutch gas-pricing policy on the costs of baseload 
production have been analysed. It is now possible to get gas for 





electricity production for a price that will result in the same produc- 
tion costs for a gas- and a coal unit. For all parameter values, 
which determine the costs of coal-based production, the new gas 
price is calculated. With the parameter values used in this study the 
new gas price will be lower than the gas price coupled to fuel oil 
prices in almost every case. 


49635 (GAO/RCED-—89-51) Canadian power imports. General 
Accounting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 23p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

For a number of years U.S. utilities have purchased electricity 
from Canadian utilities. Between January 1986 and December 
1988, northeastern U.S. utilities had signed two contracts and one 
preliminary agreement for longer term firm power with Hydro- 
Quebec, a Canadian provincial utility. These purchases have saved 
U.S. consumers hundreds of millions of dollars. 


49636 (PB—89-200679/XAB) Competitive assessment of the 
US: Electric power generating equipment industry. International 
Trade Administration, Washington, DC (USA). Oct 1985. 90p. Avail- 
able from NTIS, PC AO5/MF A01. 

Also available from Supt. of Does. 

This competitive assessment of the electric-power-generating 
equipment industry is intended to inform decision makers in the Ex- 
ecutive and Legislative branches of the problems and prospects of 
the industry. The assessment is meant to inspire debate on the is- 
sues which could lead to new ideas and perhaps a consensus on 
an appropriate course for U.S. Government policy with respect to 
the industry. 


49637 (PNL-6977) Potential growth of nuclear and coal 
electricity generation in the US. Bloomster, C.H.; Merrill, E.T. Pa- 
cific Northwest Lab., Richland, WA (USA). Aug 1989. 118p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO06- 
76RL01830. Order Number DE89017902. Available from NTIS, PC 
AO6/MF A01; OSTI; INIS; GPO Dep. 

Electricity demand should continue to grow at about the same 
rate as GNP, creating a need for large amounts of new generating 
capacity over the next fifty years. Only coal and nuclear at this time 
have the abundant domestic resources and assured technology to 
meet this need. However, large increase in both coal and nuclear 
usage will require solutions to many of the problems that now deter 
their increased usage. For coal, the problems center around the 
safety and environmental impacts of increased coal mining and coal 
combustion. For nuclear, the problems center around reactor safety, 
radioactive waste disposai, financial risk, and nuclear materials safe- 
guards. This report assesses the impacts associated with a range of 
projected growth rates in electricity demand over the next 50 years. 
The resource requirements and waste generation resulting from pur- 
suing the coal and nuclear fuel options to meet the projected growth 
rates are estimated. The fuel requirements and waste generation for 
coal plants are orders of magnitude greater than for nuclear. Im- 
provements in technology and waste management practices must 
be pursued to mitigate environmental and safety concerns about 
electricity generation from both options. 34 refs., 18 figs., 14 tabs. 
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Refer also to citation(s) 48861, 49567, 49570, 49571, 49573, 
49574, 49577, 49579, 49583, 49593, 49601, 49613, 49614, 49619, 
49620, 49622, 49630 


49638 (DOE/EIA—0035(89/06)) Monthly energy review, June 
1989. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Energy Markets and End Use. 25 Sep 1989. 145p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90000663. Available from NTIS, PC A04/MF A01 - GPO 
- OSTI; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data on 
international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 
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49639 (ETDE-mf-9761893) Total energy consumption in 
Sardinia, Italy. Ente Nazionale per |’Energia Elettrica, Rome (Italy). 
Mar 1986. 26p. (In Italian). Order Number DE89761893. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

With the aim of acquiring a statistical data base for energy plan- 
ning purposes, ENEL (italian National Electricity Board) conducted 
a survey of Sardinia’s total energy consumption during the years 
1984, 1980 and 1974. The report traces the evolution of the charac- 
teristics and dimensions of energy demand on this island. The data 
is subdivided into four main sectors - transportation, industrial, agri- 
cultural and residential. 
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Refer also to citation(s) 49149, 49188 


49640 (PB-89-200547/XAB) Competitive assessment of the 
US: Renewable energy equipment industry. International Trade 
Administration, Washington, DC (USA). Dec 1984. 97p. Available 
from NTIS, PC AO5/MF A01. 

Also available from Supt. of Docs. 

This report is a competitive assessment of the U.S. renewable 
energy equipment industry. The contents include: Definition of tech- 
nologies; Industry characteristics; Historical perspectives; Industry 
performance; Trends and projections; The world marketplace; and 
Issues and options. 


30 DIRECT ENERGY CONVERSION 


3003 Thermoelectric Generators 


49641 (Al-3602) Direct conversion reactor for economic 
electric power. Rockwell international Corp., Canoga Park, CA 
(USA). Rocketdyne Div. 1958. 79p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AA03-84SF00102. Order Number 
DE89017446. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

ATOMIC INTERNATIONAL proposes a twelve month study to de- 
termine the feasibility of achieving economic nuclear power through 
direct conversion of reactor heat to electric power. One attractive 
approach toward achieving this objective is through the study of de- 
vices which have already successfully demonstrated practical direct 
conversion. At least one approach using thermionic emissions has 
been shown to have sufficient promise to merit immediate attention. 
Another approach is to attempt the utilization of physical phenom- 
ena and reactor potentialities which have not been exploited but 
have reached a high degree of development in recent years be- 
cause of interest from other fields. The program outlined herein 
would explore both areas of possibilities. 18 refs., 8 figs., 4 tabs. 


3004 Thermionic Converters 
Refer also to citation(s) 49641 


49642 (GA-A-19666) TFE Verification Program: Semiannual 
report for the period ending April 30, 1989. General Atomics Co., 
San Diego, CA (USA). Sep 1989. 136p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC03- 
86SF16298. Order Number DE90000528. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

The objective of the semiannual progress report is to summarize 
the technical results obtained during the latest reporting period. The 
information presented herein will include evaluated test data, design 
evaluations, the results of analyses and the significance of results. 
The program objective is to demonstrate the technology readiness 
of a TFE suitable for use as the basic element in a thermionic reac- 
tor with electric power output in the 0.5 to 5.0 MW(e) range, and a 
full-power life of 7 years. 55 figs., 30 tabs. 
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3005 Fuel Cells 


49643 (DOE/METC-89/0266) Fuel cells: Technology status 
report. Berry, D.A.; Mayfield, M.J. (eds.). USDOE Morgantown En- 
ergy Technology Center, WV (USA). Jan 1988. 59p. Sponsored by 
U.S. DOE Fossil Energy. Order Number DE89000983. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report documents the status of the US Department of En- 
ergy’s Fuel Cells Program as of the end of FY 87. The report 
consists of (1) an overview of the Fuel Celis Program including a 
brief discussion of how fuel cells work; (2) a synopsis of the Phos- 
phoric Acid Fuel Cell (PAFC), Molten Carbonate Fuel Cell (MCFC), 
and Solid Oxide Fuel Cell (SOFC) Programs and their 1987 pro- 
jects; (3) a discussion of the Fuel Cells Advanced Research and 
Technology Development (AR and TD) Program and projects; and 
(4) a summary of the Fuel Celis Systems and Applications Program. 
A common direction of fuel cell development has been to combine 
individual cells into groups called “stacks” or “modules” in order to 
increase power output. AR and TD provided information on reaction 
mechanisms and materials for MCFC’s, SOFC’s, and PAFC’s. Sys- 
tems Analysis and Applications development provided engineering 
and economic guidelines for MCFC’s, SOFC’s, and PAFC’s to be 
used in a variety of utility and industrial settings. Stack development 
and testing continued to be the major thrust for the Phosphoric Acid 
Fuel Cell Program in FY 87. The Molten Carbonate Fuel Cell Pro- 
gram focused on stack development with supporting technology 
base research. A shift toward stack integration with power genera- 
tion systems was initiated. The Advanced Concepts Program 
continued development of the Solid Oxide Fuel Cell which primarily 
focused on continual refinement of fabrication processes and diag- 
nostic cell analysis to insure increased performance and longevity. 
The development of Advanced Fuel Cell Concepts was also initi- 
ated. 31 refs., 23 figs., 2 tabs. 


49644 Fuel cell handbook. Appleby, A.J. 375p. Van Nostrand 
Reinhold Co. Inc., New York, NY (1988). 

Developed with the support of grants from the U.S. Department of 
Energy and the Argonne National Laboratory, this work provides an 
examination of characteristics and concepts of fuel cell systems, an 
overview of development programs (including current work in Japan 
and Europe), practical system designs, fuel cell power plant applica- 
tions and the current state of the art. Contents include: fuel cell 
operation, the pollution potential, visual esthetics, safety, mainte- 
nance and reliability. The authors discuss materials used in fuel 
cells, their multi-fuel ability, siting, flexibility and modularity as well 
as their economic benefits and potential markets. Wide-ranging 
analyses of the application of fuel cells in utility systems, in on-site 
integrated energy systems, and industrial cogeneration are included 
as well. Also presented are such vital subjects as the U.S. military 
and aerospace systems, and the enormous possibilities inherent in 
fuel cell-powered electric vehicles. 
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Refer also to citation(s) 49571, 49572, 51505 


49645 (AFME-Z-0099) Energy Conservation in Buildings. 
Anon. Agence Francaise pour la Maitrise de I’Energie, 75 - Paris 
(France). 1987. 254p. Order Number DE89908078. Available from 
NTIS (US Sales Only), PC A12/MF A01. 

These proceedings of the 5th Asian School present various as- 
pects of energy conservation problems: analysis of the energy 
consumption trends since 1973 and the energy politics evolution, de- 
scription of several energy conservative systems for residential and 
office buildings (daylighting, energy management, nocturnal cooling, 
control systems, heatpumps, etc) and presentation of system mod- 
eling and design (thermal behaviour, energy analysis) techniques. 


49646 (CESI-86-11) Heat pumps: Halian standards. Buc- 
cianti, R. Centro Elecctrotecnico Sperimentale Italiano, Milan (Italy). 
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1986. 3p. (In Italian). Order Number DE89761906. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Because of the diversity of heat pump applications and techno- 
logical progress being made in design and fabrication techniques, 
an improved characterization of heat pumps in Italian standards is 
required. The present situation, and the efforts being made by some 
government committees towards the development of more precise 
standards and normatives, are described. 


49647 (DOE/BP-1234) Estimation of radon potential in the 
Pacific Northwest using geological data. Duval, J.S.; Otton, J.K. 
Geological Survey, Reston, VA (USA). Jun 1989. 146p. Sponsored 
by U.S. DOE Management & Administration. DOE Contract Al79- 
87BP36431. Order Number DE89017649. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

Aerial gamma-ray data covering an area from 41 to 49 degrees 
north latitude and 108 to 125 degrees west longitude were compiled 
to produce a map showing the distribution of radium (*@¢Ra) in near- 
surface materials in the Bonneville Power Administration service 
area covering Washington, Oregon, and Idaho, and parts of Mon- 
tana and Wyoming. Northern parts of California, Nevada, and Utah 
also show on the map. A comparison of measurements of indoor 
concentrations levels of radon (?22Rn) in homes with the apparent 
surface concentration of radium shows that aerial gamma-ray data 
provide a first order estimate of the relative amounts of indoor 
radon for township-sized areas where soils have low to moderate 
permeability. The comparison also shows areas with significantly 
higher indoor radon levels than the general trend of the data. These 
unusually high areas are almost all characterized by soils that have 
higher intrinsic permeabilities, based on available count soil descrip- 
tions. The greatest permeability effect occurs for drier soils in the 
eastern part of the area. Some unusually high areas are also char- 
acterized by steep slopes. Eighty soil surveys for Washington, 
Oregon, Idaho, and Montana were examined for the presence of 
highly permeable soils and a map showing large areas of highly per- 
meable soils for the counties studied was created. 33 refs., 14 figs. 


49648 (DOE/BP-1261) Super GOOD CENTS submetering 
program: Report No. 2. Barnett, C. USDOE Bonneville Power Ad- 
ministration, Portland, OR (USA). Jul 1989. 33p. Sponsored by U.S. 
DOE Management & Administration. Order Number DE89017657. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report reviews data submitted to Bonneville Power Adminis- 
tration (BPA) for space heating in Super GOOD CENTS (SGC) 
homes. Submetering is a part of the SGC program. To participate, 
utilities install and collect data from an additional meter which moni- 
tors space heating energy use. The information is submitted 
monthly to BPA for two years. Utilities receive up to $400 for each 
home metered. Presently there are 437 homes being submetered 
by 13 utilities. Of these homes, 257 have one year of clean usable 
data. The data included in this report are from these homes. 
Overall, these homes had an average metered space heating con- 
sumption of 2.99 kWh per square foot, and had a range of 1.91 in 
Idaho, 2.79 in Oregon, 3.04 in Washington, to 5.12 in Wyoming. 


49649 (DOE/BP/62314—-1) Heat pump water heater in multi- 
family housing test: Final report. USDOE Bonneville Power 
Administration, Portland, OR (USA); United Industries Corp., 
Bellevue, WA (USA). Aug 1989. 43p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract AM79-86BP62314. Order 
Number DE89017658. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The objective of this study was to measure and analyze the per- 
formance of heat pump hot water heaters for application to large, 
central hot water systems in multi-family buildings. It was conducted 
in support of the Bonneville Power Administration's (BPA) Heat 
Pump Water Heater in Multi-Family Housing Test Program. The 
measured performance was compared to the performance of simi- 
larly sized conventional hot water systems (electrical resistance and 
fossil fuel) for providing potable hot water. 12 figs., 9 tabs. 


49650 (DOE/ER/60547—4) Measurement and apportionment 
of radon source terms for modeling indoor environment. 
Harley, N.H. New York Univ., NY (USA). Medical Center. 1989. 32p. 





Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER60547. Order Number DE89017379. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This research is twofold, one, to model indoor radon in typical 
homes based upon extensive experimental measurements and, two, 
to develop the bronchial cell dose/hit models pertinent for estimating 
lung cancer risk across populations from exposure to radon daugh- 
ters. 11 figs. 


49651 (DOE/ER/60550-3) Aerosol microphysics of indoor 
radon: Annual update, 1 October 1988-31 August 1989. Texas 
A and M Univ., College Station, TX (USA). Dept. of Nuclear Engi- 
neering. 1989. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-87ER60550. Order Number DE89017359. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

To provide an improved description for the deposition of charge 
on ultrafine aerosol particles, we have introduced for the first time 
into aerosol studies the “jellium” model potential to quantitatively de- 
scribe the interaction energy at long range between a conducting 
particle and an ion (here modeled as a point charge). The benefit of 
utilizing this potential, in its linearized approximation, is that it ac- 
counts for the response of the particle’s conduction electrons to the 
field of the ion rather than relying upon a macroscopic picture 
whose validity is nuclear for sufficiently small particles. In the limit of 
large separations or of larger particles, the jellium and image poten- 
tials converge rapidly implying that no inconsistency exists between 
the generally-accepted approach for larger particles and our contri- 
bution. As a part of our work, we have given an accurate fit to the 
experimental data in the literature on the charging rate of neutral 
particles in the 4-50 nm range of radii without the need for assump- 
tions other than of the charging ion properties. The results of this 
work will contribute to the ability to model charged radon daughter 
cluster ion attachment to high-diffusivity particles and conversely to 
the ability to model charge attachment on high-diffusivity uncharged 
particles containing a radon daughter. 


49652 (DOE/ER/60550-T2) Aerosol microphysics of indoor 
radon: Comprehensive report of activities, March 1987—August 


1989. Texas A and M Univ., College Station, TX (USA). [1989]. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER60550. Order Number DE90000066. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objective of Aerosol Microphysics of Indoor Radon is to de- 


velop the basis for modeling indoor radon decay products’ 
activity-size distribution for use in dose calculations. During the first 
2 1/2 years of this project, the theory of electrical diffusion charging 
has been extended to aerosol particles under 10 nm diameter for 
the first time and shown to explain experimental data. Collision 
rates of pairs of icosahedral and dodecahedral molecular clusters 
corresponding to the smallest high-mobility aerosol particles carry- 
ing radon daughters have been calculated based upon exact 
long-range interaction energy calculations and approximate collision 
methods. A generalization of the collision rate formula for spherical 
particles interacting via long-range potentials has been derived and 
will be useful for practical calculations involving size distributions of 
particles carrying radon daughters. Separate reviews of ultrafine 
aerosol collision rates and radon daughter aerosol charge have 
been conducted and have indicated directions for work in those ar- 
eas. Collaborative measurements are being made of the electrical 
mobility distribution of cluster ions containing 21®Po formed in the 
presence of common atmospheric trace gases. Calculations com- 
paring background aerosol charging with radon daughter aerosol 
size distribution and of the attachment of high diffusity particles to 
cylinders in a flow stream are also in progress. 


49653 (DOE/ER/60668-2) [Radon: Chemical and physical 
processes associated with its distribution and effects]. Pennsyl- 
vania State Univ., University Park, PA (USA). Dept. of Chemistry. 
14 Aug 1989. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-88ER60668. Order Number DE90000015. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This research involves studies designed to provide data for 
assessing the mechanisms governing the distribution, fate and path- 
ways of entry into biological systems, as well as the ultimate 
hazards, associated with radon progeny and their secondary reac- 
tion products. In this context, data are urgently needed on their 
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physical and chemical properties. The chemical and physical states 
of radon progeny are expected to influence their mobility and reac- 
tivity. An understanding of the attachment of radionuclides to 
aerosols is needed not only in predicting their airborne residence 
time per se, but also in understanding pathways leading to the 
introduction of radon progeny into biological systems and the envi- 
ronment, including their potential of imparting physical damage or 
causing chemical effects through the concomitant radiological pro- 
cesses. Experiment reveal that an appreciable fraction of the 
progeny are ionized and our work addresses the clustering, growth, 
and subsequent chemical conversion of thee species and their re- 
action products. 3 refs., 4 tabs. 


49654 (DOE/SF/00098-H3-Vol.1) Affordable housing through 
energy conservation: A guide to designing and constructing 
energy efficient homes: PEAR [Program for Energy Analysis of 
Residences] 2.1 user’s manual. Lawrence Berkeley Lab., CA 
(USA). Jun 1989. 68p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract AC03-76SF00098. Order Number 
DE89016917. Available from NTIS, PC A04/MF A01; OSTI; Order 
software packages from National Energy Software Center, Argonne 
National Laboratory, 9800 South Cass Avenue, Argonne, IL 60439. 
Order documentation without complete package from NTIS.; GPO 
Dep. 

PEAR is an interactive program for residential building energy 
analysis utilizing a comprehensive DOE-2.1 data base for residential 
buildings. This data base was compiled using over 10,000 computer 
simulations covering five residential buildings in 45 geographical lo- 
cations. This extensive data base is used by PEAR to estimate the 
annual energy use of houses with typical conservation measures 
such as ceiling, wall, and floor insulation, different window types 
and glazing layers, infiltration levels, and equipment efficiency. It 
also allows the user to include the effects of roof and wall color, 
movable night insulation on the windows, reflective and heat ab- 
sorbing glass, an attached sunspace, and use of a night setback. 
Regression techniques in PEAR permit adjustments for different 
building geometries, window areas and orientations, wall construc- 
tion, and extension of the data to over 800 US locations based on 
climate parameters. PEAR is designed as a user-friendly program 
that can be used both as a research tool by energy policy analysts, 
and as a nontechnical energy calculation method by architects, 
homebuilders, homeowners, and others in the building industry. 
Technical documentation of the PEAR program and the database is 
given elsewhere (see References). 3 refs., 11 figs., 5 tabs. 


49655 (DOE/SF/00098-H3-Vol.2) Affordable housing through 
energy conservation: A guide to designing and constructing 
energy efficient homes: Technical support document. Lawrence 
Berkeley Lab., CA (USA). Jun 1989. 205p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC03- 
76SF00098. Order Number DE89016966. Available from NTIS, PC 
A10/MF A01; OSTI; Order software packages from National Energy 
Software Center, Argonne National Laboratory, 9800 South Cass 
Avenue, Argonne, IL 60439. Order documentation without complete 
package from NTIS.; GPO Dep. 

This report is one of a series of reports to be published describ- 
ing research activities in support of the Residential Building 
Systems Integration Research Program. The goal of this program is 
to develop the scientific and technical basis for improved building 
designs and operating strategies that can produce major reductions 
in residential building energy use without sacrificing indoor comfort. 
The objectives of the Residential Building Systems Integration Re- 
search program are to: identify, understand, and quantify the most 
significant interactions in building energy use between building com- 
ponents such as walls, roofs, windows, thermal mass, and ground 
contact, and between the building, its operation, and the space con- 
ditioning system; and develop a better scientific and technical basis 
for improving building designs to effectively integrate building sub- 
systems for reducing energy use, and optimizing building operations 
to utilize energy-saving control strategies such as natural ventilation 
and thermal storage. 


49656 (DOE/SF/00098-H3-Vol.3) Affordable housing through 
energy conservation: A guide to designing and constructing 
energy efficient homes: Volume 3. Winter (Steven) Associates, 
Inc., New York, NY (USA). Jun 1989. 99p. Sponsored by U.S. DOE 
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Conservation & Renewable Energy. DOE Contract ACO03- 
76SF00098. Order Number DE89016965. Available from NTIS, PC 
AO5/MF A01; OSTI; Order software packages from National Energy 
Software Center, Argonne National Laboratory, 9800 South Cass 
Avenue, Argonne, IL 60439. Order documentation without complete 
package from NTIS.; GPO Dep. 

This guide is part of a set of publications and simplified energy 
analyses tools that is the result of research done in support of the 
Residential Building System Integration Research Program, and the 
Voluntary Energy Conservation Standards for New Buildings. The 
goal was to develop voluntary guidelines for constructing energy ef- 
ficient site built housing, that were accurate and easy to use. 


49657 (DTH-LFK-F-88-01) Absorption chiller _ utilizing 
district heating system for air conditioning. Pedersen, P.H. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Koeleteknik. 
Jan 1984. 53p. (In Danish). Order Number DE90706426. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

EFP-83. 

An investigation of the feasibility of using a district heating system 
to drive absorption chillers incorporated in air conditioning installa- 
tions. Calculations proved the possibility of achieving cooling of the 
heat source by 15-18 deg. C when counter flow conditions in the 
boiler were ideal. It was found workable to utilize existing H2O/LiBr- 
systems, just as long as the temperature of the forward-flow water 
in the district heating plant did not exceed 77 deg. C. (AB) 13 refs. 


49658 (EEO-ED-123/124) Local microprocessor-based en- 
ergy management system for colleges and large schools. 
Demonstration at Somerset College of Art and Technology, 
Taunton. Department of Energy, London (UK). Energy Efficiency 
Office. Jan 1988. 33p. Order Number DE90709222. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB), prepared by 
Granlund (UK) Ltd. (no longer operating in UK). 

Following a favourable report from an Extended Energy Survey, 
Somerset County Council (SCC) installed a microprocessor based 
Energy Management System (EMS) in 1983 at the Somerset Col- 
lege of Art and Technology. The EMS installed is the Transmitton 
’Micropower 100’ system. An intelligent centra! station is linked via 
non-intelligent outstations to a number of dissimilar buildings built 
between 1958 and 1967 on a campus-style site. The total cost of 
the system as finally installed was Pound 49,245. During the post- 
installation monitoring period certain site specific shortcomings were 
encountered. These are detailed in this report and are usefully high- 
lighted in the ‘Advice for Future Users’ section. Increases in comfort 
levels and domestic hot water temperatures have been experienced 
as a result of the installation. Subsequent to the monitoring period, 
SCC have reported savings of around Pound 9,000/year. This level 
of saving gives a payback period of around 5.5 years. (author). 


49659 


(EEO-ED-136/62) Central monitoring and control of 
heating systems. Demonstration at Hereford and Worcester 
County Council. [Worcester]. Department of Energy, London 
(UK). Energy Efficiency Office; Building Services Research and In- 


formation Association, Bracknell (UK). Sep 1987. 26p. Order 
Number DE90709223. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

The installation of an electronic energy management system 
(EMS) in some Hereford and Worcester County Councii Schools, 
cost a total of Pound 376,138 between 1981 and 1983. it achieved 
estimated savings of Pound 103,631 in the first year of full commis- 
sioning. The overall savings resulted in a break-even point of 
fractionally over two years, with a simple payback period of 3.6 
years based on the final year’s savings. The EMS is a Transmitton 
Micropower Series 2000 distributed intelligence system comprising 
52 outstations at 50 sites in 44 individual schools connected to a 
single central station at the council offices in Worcester via the pub- 
lic telephone network. It allows the heating systems in each school 
to be monitored and controlled from Worcester, including program- 
ming for day-to-day operation, interrogation of plant status and 
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reporting of fault conditions. A survey of building occupants has indi- 
cated that, over the project as a whole, savings have been achieved 
without unacceptable deterioration of comfort levels. (author). 


49660 (EEO-ED—137/68) Microprocessor-based energy man- 
agement system with distributed intelligence. A demonstration 
at the Cornwall and Isles of Scilly Health Authority. [Truro]. De- 
partment of Energy, London (UK). Energy Efficiency Office; ERA 
Technology Ltd., Leatherhead (UK). Jan 1988. 41p. Order Number 
DE90709224. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

A saving of Pound 22,626/year has resulted from the installation 
of an energy management system (EMS) in a group of hospitais in 
Cornwall. The total investment cost was Pound 90,802 and the over- 
all payback period for the project was therefore 4 years. (author). 


49661 (EEO-ED—183/207) Building energy management sys- 
tem instalied in a leisure complex. A demonstration at Richard 
Dunn Sports Centre. [Bradford]. Department of Energy, London 
(UK). Energy Efficiency Office; Steensen Varming Mulcahy Partner- 
ship, Hemel Hempstead (UK). Sep 1987. 23p. Order Number 
DE90709221. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

The Richard Dunn Sports Centre at Odsal, Bradford, was opened 
in 1978 and caters for national and international sporting events. 
The indoor facilities, which include a leisure pool, are accommo- 
dated within an unconventional 'big top’ structure. It has an indoor 
floor area of approximateiy 5,800 m*, and other, floodlit, facilities 
outside. The City of Bradford Metropolitan Council (CBMC), who op- 
erate the Centre, had a Transmitton Micropower MP100 remote 
comprehensive Building Energy Management System (BEMS) in- 
stalled in the Centre and linked it, by a dedicated telephone, line to 
an additional monitor located in the central offices at Jacob’s Well, 
Bradford. The system's function was to monitor and control the op- 
eration of the mechanical and electrical services within the Centre. 
The demonstration project appears to be meeting its stated objec- 
tive of being cost effective with a reasonably short payback period. 
(author). 


49662 (EEO-ED-195/250) Occupancy sensing _light- 
switching system installed in warehouse racking. A 
demonstration at Unipart Group Ltd. [Oxford]. Department of En- 
ergy, London (UK). Energy Efficiency Office; Building Services 
Research and Information Association, Bracknell (UK). Mar 1988. 
18p. Order Number DE90709225. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Unipart Group Ltd has installed an automatic lighting control sys- 
tem at its Cowley warehouse and is achieving savings of Pound 
40,184/year for an investment cost of Pound 72,702. The ware- 
house area at Cowley is used for the storage of automotive parts in 
palletised racking prior to their dispatch to local dealers. An energy 
survey of the site carried out by Energy Design and Surveys (EDS) 
in 1985 highlighted the rack lighting as one area for potential en- 
ergy savings. Each of 116 racking aisles is illuminated by rows of 
fluorescent tubes to allow the operation of trucks within the aisles. 
Lighting was previously on continuously during working periods. 
However the occupancy of any particular aisle is only intermittent 
and this indicated a potentially large energy saving by matching 
lighting and occupancy patterns. The selected product was a mi- 
crowave Doppler-activated light-switching system manufactured by 
Setsquare Ltd. This uses a single sensor mounted at either end of 
each aisle to sense incoming vehicles and switch on the lights. The 
lights are switched off after a short time delay when no further 
movement is detected within the aisle. (author). 


49663 (EPRI-CU-6495) Moisture measurements in residen- 
tial attics containing radiant barriers: Final report. Levins, W.P.; 
Karnitz, M.A.; Hall, J.A. Electric Power Research Inst., Palo Alto, 
CA (USA); Oak Ridge National Lab., TN (USA). ¢ Aug 1989. 102p. 
Sponsored by Electric Power Research Institute. DOE Contract 





AC05-840R21400. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Tests were conducted by Oak Ridge National Laboratory 
researchers at three unoccupied research houses in Karns, Ten- 
nessee, to determine the effects of moisture condensation on the 
underside of perforated horizontal radiant barriers during the winter 
of 1987-88. An experimental plan called for the houses to be oper- 
ated at high indoor relative humidities (45 and 55% at 70°F), with 
data concerning the attic moisture conditions collected by both vi- 
sual and instrument measurements. The testing showed that 
moisture went through a diurnal cycle. Moisture could condense on 
the bottom surface of a horizontal barrier in cold (beiow 35°F) 
weather, but it could also dissipate to the attic air during a normal 
Tennessee winter afternoon, leaving the barrier dry. In long periods 
of subfreezing weather, all the condensation did not vaporize, as 
some remained on the surface through the day. However, the test- 
ing did show that the moisture cycle occurring on a perforated 
horizontal radiant barrier during a typical Tennessee winter did not 
appear to pose any structural, wet insulation, or stained ceiling 
problems to the Karns research houses, ever though they were op- 
erated at higher than normal indoor relative humidities. Care should 
be taken in extrapolating the observations of this experimental work 
to areas with prolonged periods of subfreezing weather. The diurnal 
moisture cycle under a barrier may be different in colder climates. 
Further testing of horizontal barriers in colder climates is recom- 
mended. 21 refs., 44 figs., 11 tabs. 


49664 (LBL—23280) A building envelope energy standard 
for Malaysia. Busch, J.F.; Deringer, J.J. Lawrence Berkeley Lab., 
CA (USA). Sep 1987. 34p. Sponsored by U.S. Agency for Interna- 
tional Development; U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-8709268-2: ASHRAE Far East confer- 
ence on air conditioning in hot climates, Singapore (Singapore), 3-5 
Sep 1987). Order Number DE90000180. Availabie from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We present the technical analysis in support of a proposed, new, 
commercial building, envelope energy standard for Malaysia. The 
methodology includes the use of a state-of-the-art computer simula- 
tion program and regression techniques to derive a simple equation 
for the standard. Five variables were found to capture most of the 
impacts of envelope design choices on the chiller load. They are: 
the window-to-wall ratio, the window shading coefficient, U-values 
for the opaque wall and glass areas, and the solar absorptance 
(color) of the exterior wall. These five variables were combined in 
an Overall Thermal Transfer Value (OTTV) formulation, similar to 
that being used in Singapore. Different forms of the OTTV equation 
were tested for accuracy in predicting chiller loads, and it was found 
that a simplified two-term equation accounting for heat conduction 
through the opaque walls and transmitted radiation through the fen- 
estration was sufficiently accurate. Though the results of this study 
are fundamentally similar to those of an earlier Singapore study, 
two factors warrant a re-examination of Singapore’s proposed 
OTTV standard update; these two factors are: the discovery of the 
importance of the solar absorptance term in the OTTV equation and 
an improved technique for determining the set of parametric com- 
puter runs, based on factorial analysis. 13 refs., 11 figs., 7 tabs. 


49665 (LBL—26263) A daylight design tool using HyperCard 
on the Macintosh. Schuman, J.; Sullivan, R.; Selkowitz, S.; Wilde, 
M.; Kroelinger, M. Lawrence Berkeley Lab., CA (USA). Nov 1988. 
5p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC03-76SF00098. (CONF-8811148-2: 3. national 
conference on microcomputer applications in energy, Tucson, AZ 
(USA), 1-3 Nov 1988). Order Number DE90000184. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

HyperCard can be described as a new electronic information sys- 
tem, more powerful and flexible than traditional written methods. It 
is characterized by its unique abilities to interlink data in non-linear 
sequences, radically altering how we use reference tools. Part of 
the genesis of this software is in a recognized global need for the 
sharing of information; the parallel to architectural design is immedi- 
ately seen, as ever-increasing demands on the profession highlight 
a growing need for accessible reference information. The Windows 
and Daylighting Group is currently developing a daylight design 
guide in HyperCard. The intent is to first supplement, and eventually 
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replace, written manuals and other references, which, by their size 
or structure, are tco cumbersome or otherwise forbidding to be 
used in a typical design process. The tool is intended to be a guide 
for both design and educational tasks. Currently in the early stages 
of development, the tool will ultimately take advantage of state-of- 
the-art multimedia hardware while the software will combine data 
and expert guidance into a fluid and dynamic design tool. 10 refs., 5 
figs. 


49666 (LBL-27212) Tracing the sources of indoor aerosols 
using evolved gas analysis. Daisey, J.M.; Gundel, L.A. Lawrence 
Berkeley Lab., CA (USA). Jun 1989. 14p. Sponsored by U.S. DOE 
Conservation & Renewable Energy; U.S. DOE Energy Research; 
Environmental Protection Agency. DOE Contract AC03-76SF00098. 
(CONF-890692-21: 82. Air and Waste Management Association 
annual meeting and exhibition, Anaheim, CA (USA), 25-30 Jun 
1989). Order Number DE90000182. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An exploratory study was conducted to determine if micro- 
analytical evolved gas analysis (EGA) for measuring carbon and 
nitrogen could be used to distinguish aerosols from different indoor 
sources. The method requires less than 20 yg of particulate matter 
and it is rapid and inexpensive. Thermograms (rate of evolution of 
COz and NO, versus temperature) were determined for sampies of 
environmental tobacco smoke (ETS), kerosene soot, indoor aerosol! 
from woodburning homes and outdoor aerosol from New Jersey. 
The thermograms were used to caiculate the amounts of carbon and 
nitrogen for five temperature intervals from 50 to 600°C, normalized 
to particle mass. The thermograms from different sources showed 
distinct differences. ETS and kerosene soot had the highest mass 
percentages of carbon and nitrogen (37% C, 4% N and 27% C, 10% 
N, respectively), although their nitrogen thermograms differed sub- 
stantially. Organic nitrogen dominated the ETS samples while most 
of the nitrogen in kerosene soot was (NH,4)o2SO,4. The kerosene 
soot samples also had the highest percentages of black (elemental) 
carbon and could thus be distinguished from woodsmoke and out- 
door aeroso!. These results on a limited number of samples suggest 
that, with additional research, this method may be useful for distin- 
guishing the contributions of ETS, kerosene soot, woodsmoke and 
outdoor aerosol in indoor atmospheres. 23 refs., 7 figs., 3 tabs. 


49667 (LBL-27656) Air infiltration measurement techniques. 
Sherman, M.H. Lawrence Berkeley Lab., CA (USA). 15 Aug 1989. 
26p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC03-76SF00098. (CONF-8909205-1: 10. AIVC 
conference on progress and trends in air infiltration research, Espoo 
(Finland), 25-28 Sep 1989). Order Number DE90000140. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Tracer gas techniques have become widely used to measure the 
ventilation rates in buildings. The basic principle involved is that of 
conservation of mass (of tracer gas) as expressed in the continuity 
equation; by monitoring the injection and concentration of the tracer, 
one can infer the exchange of air. Although there is only one conti- 
nuity equation, there are many different experimental injection 
strategies and analytical approaches. These different techniques 
may result in different estimates of infiltration due to uncertainties 
and biases of the procedures. This report will summarize the 
techniques and the relevant error analyses. As more detailed infor- 
mation is required for both energy and indoor air quality purposes, 
researchers are turning to complex, multizone tracer strategies. 
Both single gas and multiple gas techniques are being utilized, but 
only multigas techniques are capable of uniquely determining the 
entire matrix of air flows. This report will also review the current ef- 
fort in multizone infiltration measurement techniques. 38 refs. 


49668 (NEI-DK-194) Simulation of hot water consumption 
using a Monte carlo method. Toersiev, P. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varme- og Klimateknik. Feb 
1984. 28p. (In Danish). Order Number DE90706418. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

A method, based on the Monte Carlo method, to be used when 
simulating hot water consumption, is briefly described. (AB). 


49669 (ORNL/Sub—85-27486/2) Heat and mass transfer 


through porous media. Motakef, S.; Glicksman, L.R. Oak Ridge 
National Lab., TN (USA); Massachusetts Inst. of Tech., Cambridge, 
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MA (USA). Dept. of Mechanical Engineering. Aug 1989. 155p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. Order Number DE89015660. Available 
from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

The behavior of liquid water in roof insulation is important in 
determining the conditions for which the insulation will tend to accu- 
mulate water or dry out. A one-dimensional, quasi-steady, analytical 
model is developed to simulate transient transport of heat and mass 
with phase change through a porous slab subjected to temperature 
and vapor concentration gradients. Small scale experiments exam- 
ining the heat and moisture transport through fiberglass insulation 
were conducted. These experiments indicate that condensate tends 
to accumulate in a non-uniform manner. In spite of the irregularities 
in moisture distribution, the data from these experiments indicate 
that the quasi-steady model is capable of predicting the transient be- 
havior of heat and moisture transport in roof insulation. Additionally, 
the quasi-steady model is shown to agree well with the experimen- 
tal results from other researchers. 12 refs., 38 figs., 13 tabs. 


49670 (PB-89-195465/XAB) Mobile home weatherization re- 
search project: Final summary report. Laverty, J.A. Corporation 
for Ohio Appalachian Development, Athens, OH (USA). Energy 
Conservation Program. Mar 1989. 87p. Available from NTIS, PC 
AO5/MF A01. 

Four weatherization programs and a control group for 742 mobile 
homes were analyzed in Appalachian Ohio between March 1986 
and December 1987. The mean first year fuel savings for each pro- 
gram were 1.2% with a payback of 67.2 years, 2.8% with a payback 
of 27.63 years, 1.0% with a payback of 13.09 years, and 5.3% with 
a payback of 35.83 years. The control group had an insignificant 
increase in fuel consumption of .7%. The study concludes that re- 
pairing leaky ducts and installing insulation retrofits would provide 
for greater energy savings than are currently being attained by any 
of the four programs. The report has suggestions for changes in 
training and weatherization methods. 


49671 (PB-89-205793/XAB) Total air-conditioning system 
with a high amenity content. Kobayashi, T.; Kawashima, M.; 
Igarashi, H.; Miwa, M.; Yatsuhoshi, F. Mitsubishi Electric Corp., 
Tokyo (Japan). 1989. 6p. Available from NTIS, PC EEO5/MF A01. 

Text in Japanese; Pub. in Mitsubishi Denki Giho, Vol. 63, No. 2, 
42-47(1989). 

The system senses the indoor thermal environment to operate the 
integrally linked heat-pump air conditioners, ceiling-mounted fans, 
ventilation fans, humidifiers, and floor-standing heating equipment 
by means of predicted mean vote specifications for achieving ther- 
mal comfort. Based on the standardization of the home bus system, 
the system also uses a communication control system to permit fur- 
ther functions such as coupling with a home automation system and 
data communications with an outdoor-air-temperature sensor. 


49672 


(PNL-6878-Vol.3) Recommendations for energy con- 
servation standards for new residential buildings: Volume 3, 
Introduction and background to the standard development ef- 
fort. Pacific Northwest Lab., Richland, WA (USA); American Society 
of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 
Technical Evaluation Committee for Special Project 53 (USA). May 
1989. 275p. Sponsored by U.S. DOE Conservation & Renewable 


Energy. DOE Contract ACO06-76RL01830. Order Number 
DE90000526. Available from NTIS, PC A12/MF A01 - OSTI; GPO 
Dep. 

The Energy Conservation for New Buildings Act of 1976, as 
amended, 42 U.S.C Section 6831 et. seq. requires the US Depart- 
ment of Energy to issue energy conservation standards for the 
design of new residential and commercial buildings. The standards 
will be mandatory only for the design of new federal buildings, and 
will serve as voluntary guidelines for the design of new non-federal 
buildings. This report documents the development and testing of a 
set of recommendations, from the American Society of Heating, Re- 
frigeration and Air Conditioning Engineers, Inc. (ASHRAE) Special 
Projects Committee No. 53, designed to provide the technical foun- 
dation for the Congressionally-mandated energy standard for new 
residential buildings. The recommendations have been developed 
over the past 25 months by a multidisciplinary project team, under 
the management of the US Department of Energy and its prime 
contractor, Pacific Northwest Laboratory. Volume Ill — Introduction 
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and Background to the Standard Development Effort is a description 
of the Standard development process and contains the rationale for 
the general approach and specific criteria contained within the rec- 
ommendations. 


49673 (PNL-6995) A field demonstration of automatic re- 
stroom ventilation control to reduce energy consumption. 
Doggett, W.H.; Merrick, S.B.; Richman, E.E. Pacific Northwest Lab., 
Richland, WA (USA). Sep 1989. 22p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC06-76RL01830. 
Order Number DE90000910. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This report documents the motion sensor evaluation task for the 
Hanford Energy Management Committee (HEMC) performed by Pa- 
cific Northwest Laboratory (PNL) to support the energy reduction 
mission. The study included installing automatic exhaust ventilation 
controls in the restrooms of the 1103 Building, 100N area. The goal 
of this task was to measure the benefit of automatically controlling 
exhaust ventilation in restrooms of an office building on the Hanford 
Site. The HEMC belief is that the value of controlling the fans is not 
limited to the power consumed by the fans, but also includes the 
value invested to condition (heat or cool) the makeup air. The air 
exhausted to the exterior of the building must ultimately be replaced 
by unconditioned air from the outside. This outside air must then by 
conditioned to maintain the comfort of building occupants. 6 figs., 1 
tab. 


49674 (SJF-Orientering—62) Mechanical or partly natural 
ventilation in pigsties. Climate and energy consumption. 
Moeller, F. Statens Jordbrugstekniske Forsoeg, Horsens (Denmark). 
Afd. for Landbrugsbygniner. Feb 1989. 14p. (In Danish). Order 
Number DE90706406. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

When automatic control is utilized in connection with ventilation 
systems used in pigsties, the motors activating the system are only 
started up when the ventholes in the walls are fully opened. In this 
way the installation functions as a "natural ventilation system” when 
the need for air conditioning is not so acute, and thus energy is 
effectively conserved. Mechanical ventilation and partly natural ven- 
tilation were compared in relation to indoor climate and energy 
consumption in pigsties, and it was found that temperature stability 
in the upper air was best in the sty with purely mechanical ventila- 
tion. Yet there appeared to be no differences in temperature, air flow 
or gaseous content at ground level when comparing the two forms 
of ventilation. Smoke tests revealed that when outdoor temperatures 
were under 2-4 deg. C, cold air dropped through the ventholes 
where there was partial natural ventilation and this reduced the pos- 
sibility for mixing fresh air with the air in the pigsty. When there 
were 17 fully-grown pigs in each pigsty the annual energy consump- 
tion per sty was 14-8 kWh where mechanical ventilation was used, 
and 7.6 kWh where partly natural ventilation was found. It was thus 
reckoned that half a Danish krone could be saved per pig delivered 
for slaughter when partly natural ventilation was used. But it must 
be remembered that there is a slight risk of draught resulting from 
the dropping of cold air from the ventholes in the winter, and this of 
course heightens the risk of disease amongst the animals. (AB). 


49675 (STF—11A89008) Future prospects of the heat pump. 
Lorentzen, G. Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Jan 1989. 15p. Order Number DE90706472. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Resource considerations and pressure on the environment make 
it imperative to limit primary energy usage in the future. The heat 
pump can be a major tool in this process. In order to exploit its pos- 
sibilities fully, it is necessary to improve its performance, however. 
Present systems have an efficiency in the of typically 20 per cent 
only, and great improvements are possible, using available technol- 
ogy. Detailed exergy analysis is a good means to separate the 
thermodynamic losses as a guide to optimize system design and 
make it more cost effective. 2 refs., 6 figs., 2 tabs. 


49676 Conservation versus energy supply: An economic 
and environmental comparison of alternatives for condi- 
tioning of new residences. Anderson, K.B. Thesis (Ph. D.). 44 1p. 





Univ. of California, Berkeley, CA (US) (1987). Available from Uni- 
versity Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-13,778. 

This work compares energy-supply and energy-conservation alter- 
natives for a single end-use of energy: heating and cooling of new 
houses. It uses computer simulations to determine the energy- 
saving value of individual construction changes for a single-family 
house in seven US climates. It then determines the construction 
costs of the changes, and the resulting costs of saved energy. Wall 
and ceiling insulation and multiple-pane glass save heating and 
cooling energy in all climates: passive solar designs generally do 
not. Non-south-facing windows are big energy losers, while south- 
facing windows of double-pane glass approximately break even in 
most climates. Only with nighttime insulation can south-facing win- 
dows save much energy. Thermal mass saves very little energy. 
Assuming that the real price of energy will rise at the discount rate 
and that the economic lifetime of conservation measures is 30 
years, the cost of saving energy is less than the cost of buying en- 
ergy in virtually all continental US climates for insulation of walls to 
R1° and ceilings to R30. Conservation measures are even better 
environmentally than economically. Conservation measures not only 
produce less air pollution during materials manufacture, they also 
avoid entirely energy-supply systems’ much larger emissions from 
operation. 
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Refer also to citation(s) 48914, 48915, 49124, 49128, 50248, 
50612, 51578 


49677 (CONF-8710108-2) Lessons learned from routing 
military convoys. Peterson, B.; Chin, Shih-Miao. Oak Ridge 
National Lab., TN (USA). Aug 1989. 8p. Sponsored by U.S. Depart- 
ment of Defense. DOE Contract ACO5-840R21400. From Applied 
geography conference; Knoxville, TN (USA); 14-17 Oct 1987. Order 
Number DE89017582. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Most geographic applications systems designed to solve real 
problems implicitly have dual objectives: not only must they provide 
good solutions, but they must also communicate with their users. 
The former is well appreciated, but technical prowess will be for 
nought if the people with the actual problem are unable to establish 
to the system the problem’s parameters and readily understand 
model results. Unfortunately, these objectives are sometimes at 
cross purposes, and compromises must be made in system design 
which will do the least damage to both. We discuss here some of 
the design aspects of the Mobilization Automated Control System 
(MASS) that illustrate the nature of these compromises, and our ex- 
periences with users that have influenced our choices. This 
discussion will center on three dichotomies in system design: opti- 
mality vs. practicality; flexibility vs. rigidity; and visual vs. verbal 
communication. Our experience should show why these approaches 
are in tension and the advantages of each, and that many design 
questions can be places on these dimensions. 5 refs., 2 figs. 


49678 (CONF-8904156-35) Safety, Reliability, Maintainabil- 
ity, and Quality. Assurance Management Information Center. 
Larry Crawford, J. Nuclear Energy Agency, 75 - Paris (France). 
Committee on the Safety of Nuclear Installations; Commission of 
the European Communities, Brussels (Belgium). Apr 1989. 39p. 
From CSNI-CEC specialist meeting on trends and pattern analyses 
of operational data from nuclear power plants; Rome (Italy); 3-7 Apr 
1989. Order Number DE89793185. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

This paper describes the use of trend analysis to support the 
National Aeronautics and Space Administration’s Management Infor- 
mation Center for the Office of Safety, Reliability, Maintainability 
and Quality Assurance. It briefly describes some of the data bases 
used to support the MIC and it describes the major trend analysis 
programs planned or in place. 


49679 (CONF-8906150—4) ORNL light-duty vehicles PC sys- 
tem. Hu, P.S.; Patterson, P.D. Oak Ridge National Lab., TN (USA). 
[1989]. 11p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. From 3. international 
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conference on microcomputers in transportation; San Francisco, CA 
(USA); 21-23 Jun 1989. Order Number DE89017573. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This data system, designed by the Oak Ridge National Labora- 
tory (ORNL) and funded by the US Department of Energy (DOE), 
monitors information on every light-duty vehicle (automobiles and 
light-duty trucks) sold in the United States since model year 1976. 
The data are specified in two days. One way is on a model basis 
(i.e, engine and transmission combinations) and includes data on 
city, highway, and combined fuel economies; engine size; drive- 
train; fuel type (gasoline or diesel); interior volume; body type; and 
other vehicle attributes. The other way is on a make basis (e.g., 
Ford Escort, Oldsmobile 98) and includes data on sales; Environ- 
mental Protection Agency (EPA) size class; the sales-weighted fuel 
economy; sales-weighted interior volume; sales-weighted engine 
displacement (cid); curb weight; and other attributes. A unique iden- 
tification number is assigned to a specific vehicle category. This 
identification number contains information on the manufacturer, the 
location of the manufacturer (domestic or import), and the sponsor- 
ship of the vehicle (domestic or import). Fuel economies, model 
year sales and various vehicle characteristics for every make of the 
164 million light-duty vehicles sold in the US since model year 1976 
can be obtained from this data system. 2 figs., 4 tabs. 


49680 (CONF-8908144-2) Markets for high-speed intercity 
maglev technology: A systems analysis approach. Coffey, H.T.; 
Johnson, L.R. Argonne National Lab., IL (USA). Jun 1989. 18p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From SAE conference and expo on fu- 
ture transportation technology; Vancouver (Canada); 6-10 Aug 
1989. Order Number DE89017683. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The technical feasibility of constructing and operating maglev ve- 
hicles at speeds of 250-300 mph has been amply demonstrated 
and is accepted here as a reality. In this paper, the markets into 
which passenger- or freight-carrying systems based on this technol- 
ogy can be introduced with economic reasonableness are evaluated. 
The characteristics and capabilities (particularly the capacity and 
comparative costs) of the system are enumerated and discussed 
from the points of view of the passengers, the airlines (as potential 
operators), and the traveling public. It is shown that if the system is 
integrated into the existing transportation system as a supplement to 
the airline system, it meets the criteria required for the introduction 
of any new product or service into a market. The financial enhance- 
ment of the maglev system resulting from the use of trunk routes 
with feeder lines diverging to various ultimate destinations becomes 
an extremely important consideration. 15 refs., 5 figs., 7 tabs. 


49681 (DTH-LET-RE-88-4-Pt.1) Hydrostatic transmission in 
relation to energy storage. Part 1. Report. Larsen, H. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Energiteknik. 1988. 
73p. (In Danish). Order Number DE90706412. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

EFP-82; EFP-88. 

The aim was to investigate possibilities for utilization of hydro- 
static transmission instead of automatic transmission in the engines 
of town buses so that fuel consumption could be reduced without 
detrimental effect on powers of acceleration or general motor effi- 
ciency. It was also important to ensure that the overall weight was 
not significantly increased. Computer simulation was used in order 
to facilitate studies of motor efficiency in varying situations caused 
by traffic conditions etc. in urban areas when buses were equipped 
with hydraulic instead of automatic gears. It was concluded that this 
system was feasible but no significant reduction in fuel consumption 
could be achieved. (AB) 12 refs. 


49682 (DTH-LET-RE-88-4-Pt.2) Hydrostatic transmission in 
relation to energy storage. Part 2. Apppendix D - H. Larsen, H. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Ener- 
giteknik. 1988. 127p. (In Danish). Order Number DE90706413. 
Available from NTIS (US Sales Only), PC A07. 

EFP-82; EFP-88. 

Results of computer simulation of the Volvo-cycle in the case of a 
bus fitted with a MAN-D0226MK-diesel motor and the following 
combinations of Rexroth hydraulic motors. (AB). 
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49683 (LA-UR-89-2876) Design and demonstration of heat 
pipe cooling for NASP and evaluation of heating methods at 
high heating rates. Merrigan, M.A.; Sena, J.T. Los Alamos National 
Lab., NM (USA). 1989. 12p. Sponsored by U.S. DOE Management 
& Administration. DOE Contract W-7405-ENG-36. (CONF-8910203— 
1: 7. national aero-space plane technology symposium, Cleveland, 
OH (USA), 23-27 Oct 1989). Order Number DE89016995. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An evaluation of two heating methods for demonstration of NASP 
leading edge heat pipe technology was conducted. The heating 
methods were and rf induction heated plasma jet and direct rf in- 
duction. Tests were conducted to determine coupling from the argon 
plasma jet on a surface physically similar to a heat pipe. A molyb- 
denum tipped calorimeter was fabricated and installed in an rf 
induction heated plasma jet for the test. The calorimetric measure- 
ments indicated a maximum power coupling of approximately 500 
W/cm? with the rf plasma jet. The effect of change in gas composi- 
tion on the heating rate was investigated using helium. An 
alternative to the plasma heating of a heat pipe tip, an rf concentra- 
tor was evaluated for coupling to the hemispherical tip of a heat 
pipe. A refractory metal heat pipe was designed, fabricated, and 
tested for the evaluation. The heat pipe was designed for operation 
at 1400 to 1900 K with power input to 1000 W/cm? over a hemi- 
spherical nose tip. Power input of 800 W/cm? was demonstrated 
using the rf concentrator. 2 refs., 13 figs. 


49684 (NEI-DK-191) Energy consumption of passenger 
traffic outside the metropolitan area. Energiministeriets forskn- 
ingsprogram 1986. Energianvendelse paa_ transportomraadet. 
Anders Nyvig A/S, Hoershoim (Denmark). May 1989. 200p. (in Dan- 
ish). Order Number DE90706416. Availabie from NTIS (US Sales 
Only), PC AO9/MF A01. 

Energiministeriets forskningsprogram 
paa transportomraadet.; EFP-86. 

An analysis of the energy consumption of passenger traffic 
throughout the whole of Denmark, with the exception of the Copen- 
hagen area, based mainly on variations influenced by area and the 
time-of-day. Results can be used for the evaluation of possibilities 
for saving energy by changing routes and timetables for public 
transport facilities and attempting to arrange the sharing of respon- 
sibility for road transport of passengers between private cars, taxis 
and buses. (AB) 54 refs. 
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Refer also to citation(s) 49130, 49134, 49135, 49136, 49137, 
50043, 50262, 50264, 50335, 51567 


49685 (CONF-8609253-—2) A.C.-D.C. electric arc furnace: 
Performance testing. Aimo Boot, P.; Astori, E.; Lanzavecchia, L.; 
Mirra, C.; Pioltini, G.; Sani, G. Ente Nazionale per I’Energia Elet- 
trica, Florence (Italy). Oct 1986. 16p. (in Italian). From 2. European 
congress on electric steel; Florence (Italy); 29 Sep - 1 oct 1986. Or- 
der Number DE89761884. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Measurements were made on a 6 tonne arc furnace operating 
both from a three phase supply, in normal arrangement, and from 
an a.c.-d.c. conversion apparatus. Switching between a.c. and d.c. 
operation was realized rapidly enough to ensure the possibility of 
making comparable measurements in both test conditions. Operat- 
ing from a d.c. source, an improvement was noticed in specific 
consumption of the active power curve required from the network, in 
environmental conditions, and amount of flicker disturbance. Such 
good results may help lessen the problem of connecting UHP fur- 
naces to distribution networks. 


49686 (DOE/BP-40040-3) Assessment of commercial and 
industrial cogeneration potential in the Pacific Northwest. 
Steigelmann, W.H.; Roberts, R.K.; Hinkle, B.K. USDOE Bonneville 
Power Administration, Portland, OR (USA); TechPlan Associates, 
Inc., Bala Cynwyd, PA (USA). Jul 1989. 176p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract AC79- 
88BP40040. Order Number DE89017662. Available from NTIS, PC 
AOQ/MF A01 - OSTI; GPO Dep. 
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A seminar addressing Cogeneration Potential in the Pacific North- 
west was held at the Bonneville Power Administration Headquarters 
building in Portland, Oregon on May 3, 1989. The seminar, the sec- 
ond of its kind to be sponsored by Bonneville, was held for the 
purposes of (1) disseminating to interested parties and to the gen- 
eral public the updated results of a comprehensive study to assess 
the magnitude of the cogeneration resource in the PNW region, and 
(2) inviting public commentary to and input into the process. This 
document provides details of this seminar. 74 refs., 1 fig., 72 tabs. 


49687 (DOE/CE/15367-T4) High pressure liquid jet for 
disintegration of wood: Final technical report. Incubator Tech- 
nologies, Inc., Rolla, MO (USA). Sep 1989. 32p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract FG01- 
88CE15367. Order Number DE89017708. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Preliminary studies carried out at the Rock Mechanics and Explo- 
sives Research Center of the University of Missouri-Rolla have 
shown that high pressure waterjets are an excellent material- 
disruptive device. Such a capability of the high pressure waterjets 
arise from the following features: there is a high energy density con- 
centrated on the cutting point; the jet has a high penetration ability 
into wood, since it exerts very little force outside the impact point; 
during jet penetration into the material, the radial flow of the jet, 
upon impact, plays the most important role in separating individual 
fibers; and using a dispersed jet (or fan jet) single water particles in- 
dividually collide with the wood, penetrating into the material, and 
separate fibers from the solid wood very effectively. Hydraulic wood 
pulping is used to describe the process when a high pressure wa- 
terjet is used to create fibers from a solid piece of wood. 


49688 (EEO-ED-113/R07) Porous medium burner for 
foundry furnaces. Department of Energy, London (UK). Energy Ef- 
ficiency Office; Mappiebeck (John E.) Ltd., Birmingham (UK). Sep 
1987. 40p. Order Number DE90709231. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

A new burner, based on a porous ceramic element, has been de- 
veloped which offers significant cost-effective improvements to the 
efficiency of industrial furnaces. The new burner was designed to 
overcome the inefficiency of traditional fossil-fired furnaces by incor- 
porating direct radiative heat transfer from above the furnace 
charge. Nine burners were fitted to a specially designed lid, which 
was mounted above the base of a standard immersed crucible fur- 
nace. A typical foundry could expect to achieve energy cost savings 
worth Pound 4,272/year (1987 prices) from replacing a conventional 
fossil-fired furnace with the PR unit. In addition, the PR furnace is 
shown to have a reduced maintenance requirement, contributing an 
extra saving of around Pound 350/year. Total annual savings are 
therefore Pound 4,622, giving a payback of approximately two 
years. (author). 


49689 (EEO-ED-124/158) Heat recovery from hot liquid 
laundry effluent using a coil-in-shell heat exchanger. A demon- 
stration at Belgrave and Wigston Ltd. [Leicester]. Department of 
Energy, London (UK). Energy Efficiency Office; National Engineer- 
ing Lab., East Kilbride (UK). Oct 1987. 21p. Order Number 
DE90709226. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Cost savings of Pound 8,020/year have been achieved at Bel- 
grave and Wigston Ltd of Leicester, by the installation of a system 
to recover medium-grade heat from hot washing machine effluent 
for use in the washing process. The effluent is collected from the 
four batch washer extractors in the garment rental wash-room; the 
five batch washer extractors of the main laundry wash-room; and 
the 15-stage Schulthess batch continuous tunnel washer. The efflu- 
ent is the passed through a static screen filter built into a new 
effluent recovery pit before being pumped through a heat recovery 
unit to waste. The heat exchange system is of the coil-in-shell de- 
sign. Cold water is passed through the copper helicoils, while the 
hot dirty effluent passes through the shell. The pre-heated water is 
supplied directly to the tunnel washer, the remainder being used to 





make up the hot water supply to the batch washers in the main 
laundry. (author). 


49690 (EEO-ED—126/290) Heat recovery from hot liquid us- 
ing a coaxial tube heat exchanger. A demonstration at Regency 
Laundry Service, Bath. Department of Energy, London (UK). En- 
ergy Efficiency Office. Sep 1987. 21p. Order Number DE90709227. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Cost savings of Pound 4,174/year have been achieved at Re- 
gency Laundry Service, Bath, by the installation of a system to 
recover heat from hot washing machine effluent and recycle it to the 
fresh process water. The untreated effluent from nine batch washing 
machines is collected in an insulated pit, passed through a sub- 
merged macerator and then pumped through a stainless steel 
continous coaxial tube heat exchanger to waste. The heat ex- 
change system, is of the pure counterflow type and consists of two 
helical coil assemblies connected in parallel, each of which has two 
tubes assembled one within the other and spaced apart at regular 
intervals. The macerated, but otherwise untreated effluent is 
pumped through the inner tube and clean water is pumped through 
the annular space between the inner and outer tubes. The simple 
payback period on an investment cost of Pound 15,500 is 3.7 
years. (author). 


49691 (EEO-ED-140/189) Continuous use of oxygen-trim to 
control combustion conditions in a container glass-melting 
furnace. A demonstration at Redfearn Giass [Barnsley]. Depart- 
ment of Energy, London (UK). Energy Efficiency Office; British 
Glass Industry Research Association, Sheffield (UK). Oct 1987. 29p. 
Order Number DE90709230. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Savings of Pound 20,300/year have been achieved by the use of 
an oxygen-trim system at the Redfearn Glass plant near Barnsley. 
The total installed cost was Pound 29,337. The savings achieved 
resulted in a simple payback period of around 18 months. The 
oxygen-trim system controls combustion conditions on a three-port 
cross-fired container glass-melting furnace, and forms part of an 
overall computer control system for the furnace. The trim control 
system (installed early in 1984) consisted essentially of a zirconia 
oxygen sensor fitted in the middie port on each side of the furnace. 
The signal from each sensor, which is proportional to the oxygen 
volume concentration in the furnace waste gases, was fed to the 
furnace computer which, using stored information, trimmed the com- 
bustion air flow until the value from the sensor reached the required 
set point. With the installed system, average fuel oil savings of 
3.6% were achieved which compared well with the expected sav- 
ings of 4% from a new furnace and made the project an overall 
success. (author). 


49692 (EEO-ED—145/85) Concentration of pot ale in a malt 
whisky distillery by the use of waste heat. A demonstration at 
Arthur Bell and Sons Ltd. [Buckie]. Department of Energy, Lon- 
don (UK). Energy Efficiency Office; Sampson (Derick) and Partners, 
Glasgow (UK). Dec 1987. 22p. Order Number DE90709237. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

The first installation in the Scotch malt whisky industry of a waste 
heat driven pot ale evaporator resulted in sales of pot ale syrup val- 
ued at approximately Pound 63,000/year at Arthur Bell and Sons’ 
Inchgower distillery. Traditionally pot ale at the Inchgower distillery 
was dumped at sea. However, it was realised that it should be pos- 
sible to concentrate the pot ale by using waste heat rejected from 
the still condensers, the resulting syrup then being sold as animal 
feed. The pot ale evaporator started operations in October 1982 
and was monitored between January and June 1983. The capital 
cost of the installation was Pound 272,452 giving a payback period 
of approximately 4.3 years. (author). 


49693 (EEO-ED—180/225) Automatic control of clay prepa- 
ration at a brick plant. A demonstration at Salvesen Brick 
[Cheadle]. Department of Energy, London (UK). Energy Efficiency 
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Office. Sep 1987. 23p. Order Number DE90709235. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Annual savings of Pound 41,000 are currently being realised by 
Salvesen Brick due to the installation of a computerised system 
controlling the production process in the clay preparation plant at its 
Denton Works. The installation of electronic weighing systems intro- 
duced a greater monitoring facility together with the capability to 
control the throughput of material. This was achieved by using the 
signals from these weighers to set the speeds of inverter-fed 
induction-motor drives. This arrangement has resulted in better 
scheduling and an improved utilisation of plant. Improved control of 
moisture content at the extruder was obtained by a proportioned ad- 
dition of water, based on the throughput of ground material as 
measured by the control system. This enabled the level of perfora- 
tion of the brick to be increased from 22.5% to 24.7%. The system 
is easy to operate and has been in use for over 12 months without 
any major problems. With annual cost savings of Pound 41,000 for 
an investment cost of Pound 59,530, the project has a payback pe- 
riod of approximately 1.4 years. (author). 


49694 (EEO-ED—182/108) Heat recovery from a spray drier 
using a glass tube heat exchanger. A demonstration at ABM 
Chemicals Ltd. [Stockport]. Department of Energy, London (UK). 
Energy Efficiency Office; International Research and Development 
Co. Ltd., Newcastle upon Tyne (UK). Dec 1987. 37p. Order Number 
DE90709228. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

This project at ABM Chemicals Ltd is one of a small package of 
demonstration projects involving heat recovery on spray driers. The 
purpose of this particular project was to demonstrate the use of a 
glass tube heat exchanger to recover heat directly from the exhaust 
stream of the spray drier. The recovered heat would be used to pre- 
heat the inlet air to a gas-fired air heater supplying the spray drier. 
The selected heat exchanger was installed in June 1983 and the 
outstanding monitoring programme was completed in 1986. A 20% 
reduction in the drier’s specific energy consumption has been 
achieved, although the absolute amount of heat recovered by the 
exchanger was lower than anticipated. The annual energy cost sav- 
ings are dependent upon the mix of products dried and have been 
monitored as at least Pound 8300/year but more realistically as 
Pound 8960/year. The simple payback period achieved is between 
3 and 3.3 years despite the higher than anticipated solids content of 
the exhaust. (author). 


49695 (EEO-ED—216/213) Use of a heat pump in the distille- 
tion of malt whisky. A demonstration at International Distillers 
and Vintners Ltd. [Mulben]. Department of Energy, London (UK). 
Energy Efficiency Office, UKAEA Harwell Lab. (UK). Engineering 
Design and Manufacture Div. Sep 1988. 33p. Order Number 
DE90709236. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harweil (GB). 

The Auchroisk distillery of International Distillers and Vintners Ltd 
(IDV) is a relatively new plant which had an energy consumption 
30% better than the industrial average in terms of specific oil con- 
sumption, prior to modification. In 1984 the Energy Efficiency Office 
approved a grant under the Energy Efficiency Demonstration 
Scheme towards a novel heat recovery system that would further 
enhance the energy efficiency of the distillery. The proposed-system 
involved the installation of a heat pump whereby an electrically 
driven mechanical compressor would take flash steam from the con- 
denser cooling water, to produce steam for heating the stills. Energy 
cost savings of Pound 147,400 were expected for a capital outlay of 
Pound 275,100, giving an attractive payback period of 1.9 years. In 
the distillery as a whole, the heat pump has performed satisfactorily 
saving 0.26 litres of oil per litre of pure alcohol produced (1/1pa), at 
the expense of 0.62 kWh/1pa extra electricity consumed. (author). 


49696 (EEO-ED-220/232) Performance of impulse fired re- 
generative burners on a small batch heat treatment furnace. A 
demonstration at Catton and Co. Ltd. [Leeds]. Department of 
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Energy, London (UK). Energy Efficiency Office; British Steel Corp., 
Rotherham (UK). Swinden Labs. Jun 1988. 32p. Order Number 
DE90709232. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Catton and Co Ltd (Leeds) process a wide range of small steel 
foundry products. In 1986 the decision was taken to refurbish one 
of the older furnaces and employ regenerative burners as a means 
of further improving the efficiency. The project has demonstrated 
that regenerative burners can be successfully employed on fur- 
naces requiring a wide range of treatment temperatures. They will 
perform satisfactorily in applications requiring high excess air levels 
for temperature uniformity with substantial energy savings. The total 
capital cost of refurbishment was Pound 64,000 and during the first 
year, energy savings of 61% worth Pound 38,000/annum have been 
achieved giving a payback on capital invested of 1.7 years. It has 
been estimated that replacement of the cold air burners on a recon- 
ditioned furnace with regenerative burners would produce energy 
savings of approximately 40%. (author). 


49697 (EEO-ED-225/239) Performance of a two-pass regen- 
erator system on a glass furnace. A demonstration at CWS 
Glass Works [Wigan]. Department of Energy, London (UK). En- 
ergy Efficiency Office. Aug 1988. 18p. Order Number DE90709229. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

A new 200 tonnes/day end-fired furnace which incorporates two- 
pass vertical regenerators, was commissioned for CWS Glass 
Works, Wigan, in June 1987. With this two pass system, there is a 
fuel saving of 0.8 GJ/tonne and assuming the furnace continues to 
operate at a similar average loading as in the first six months, i.e. 
1281.1 tonnes/week, the fuel savings would be 1025 GJ/week. This 
is equivalent to a cost saving of Pound 2,358/week for a natural gas 
price of Pound 2.30/GJ (1987 price). The extra cost of the two-pass 
regenerative system was Pound 406,405, so the simple payback 
period is 3.32 years. (author). 


49698 (EEO-ED—226/178) Regenerative burner and low ther- 
mal mass insulation modifications to a forging furnace. A 
demonstration at Forgemasters Engineering Ltd., Sheffield. De- 
partment of Energy, London (UK). Energy Efficiency Office; Atkins 
(W.S.) and Partners, Epsom (UK). Aug 1988. 32p. Order Number 
DE90709233. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy Efficiency Demonstration Scheme report for the Energy 
Technology Support Unit (ETSU), Harwell (GB). 

Energy savings worth Pound 40,600/year are currently being re- 
alised by Forgemasters Engineering Ltd following the installation of 
regenerative burners and the addition of low thermal mass insula- 
tion to the furnace inner walls and roof of one of their reverberatory 
type bogie hearth pre-heat furnaces. Forgemasters Engineering Ltd 
produce high quality forged steel components for a wide range of 
industries. As part of this operation large forging ingots are heated 
prior to further working. Before modification, the furnace was only 
capable of heating temperatures up to 1,000°C. It can now operate 
at higher temperatures (up to 1,200°C), thus improving its produc- 
tion flexibility. In addition, the furnace is reported as recovering 
more rapidly from set point changes and the introduction of cold 
charge. The project, supported under the Energy Efficiency Demon- 
stration Scheme, reduced energy consumption by 32%. Of this 
saving, 20% was due to insulation and 80% to the regenerative 
burners. (author). 


49699 (ENEA-RT-PAS—88-27) Industrial wastes solidification 
and material recovery: prospectives in Italy. De Angelis, G.; 
Baizano, S. ENEA, Rome (Italy). Dec 1988. 12p. (In Italian). Order 
Number DE89761954. Available from NTIS (US Sales Only), PC 
A03/MF AO1. 

This paper focuses on state-of-the-art materials recovery tech- 
niques employed in the solidification/stabilization of industrial 
wastes. Particular consideration is given to the Italian situation. Af- 
ter a review, with reference to waste/matrix compatibility inherent 
problems, of the presently employed main encapsulation techniques 
(with matrices based on cement, lime, clay, thermoplastic materials, 
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organic polymers, macroencapsulating compounds), attention is ad- 
dressed to solidification systems which allow a recovery of the 
waste material as low-technology by-products. Regarding the most 
important industrial waste streams: thermoplastic refuse, incinerator 
ashes, chemical sludges, the paper reviews efforts devoted not only 
to their chemical fixation in order to fulfill the current land disposal 
requirements, but mainly to their employment for production of man- 
ufactured articles. 


49700 (ETDE-mf-976938) Membrane separation processes 
for materials recovery in a tannery. Energy audit. Drioli, E.; Moli- 
nari, R. Naples Univ. (Italy); Ente Nazionale Idrocarburi, Rome 
(Italy). Oct 1986. 77p. (in Italian). Order Number DE89761938. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

A complete energy audit is performed on a typical tannery (such 
as those located in Italy) to determine feasible methods of energy 
and materials recovery. Emphasis in the analysis is given to an as- 
sessment of the use of ultrafiltration for the separation and recovery 
of sodium sulfide and other auxiliary components associated with 
the “liming” phase. This process would increase direct consumption 
of energy due to the power consumed by the ultrafiltration equip- 
ment. However, the consumption would be more than compensated 
by the energy content (indirect) of the sodium sulfide and other aux- 
iliary components recovered and recycled. Since this industry is 
considered to be strongly polluting, the use of ultrafiltration tech- 
niques would also reduce the load on conventional waste treatment 
equipment. 


49701 (FRNC-TH-3482) Study of the latent heat, salt-gas 
direct contact heat exchangers. Papadopoulos, A. Ecole Centrale 
des Arts et Manufactures, 92 - Chatenay-Malabry (France). 1987. 
228p. (In French). Order Number DE89908087. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

With the goal of recovering energy from various industrial thermal 
effluents, a gas-gas multifunction exchanger is presented. It is com- 
posed of two exchange modules with a direct contact with an 
intermediate solid-liquid diphasic material. The heat exchange is 
thus occurring at a quasi-constant temperature level related to the 
melting temperature. In addition to its role as an energy vector, the 
diphasic material acts as an energy storing buffer. 


49702 (GRI-89/0156) Competitive position of natural gas: 
Manufacturing automation and process controls: Topical re- 
port. Karamchetty, S.D.; Kothari, V.S.; Holmes, J.G.; Minsker, B.S. 
Gas Research Inst., Chicago, IL (USA); Energy and Environmental 
Analysis, Inc., Arlington, VA (USA). Apr 1989. 161p. Sponsored by 
Gas Research Institute. Order Number DE90000017. Available from 
NTIS, PC AO8/MF A01 - OSTI. 

In previous GRI studies, the need for improvements in industrial 
automation and process controls has been mentioned most fre- 
quently and ranked highest by industry managers suggesting R&D 
needs for gas equipment. Significant energy savings have been 
achieved through automation in many applications. Within the man- 
ufacturing sector, process heat applications constitute a significant 
use of natural gas and total energy. Therefore, widespread imple- 
mentation of manufacturing automation can have significant impacts 
on gas use in process heat applications. In the study of manufactur- 
ing automation, three interacting areas were examined — industrial 
processes, process components, and automation components. Tax- 
onomies were developed for each of these areas to focus the 
analysis. The interactions between automation developments and 
gas use was studied in detail for five processes — metal heat treat- 
ing, steel reheating, forging, glass making, and paper drying. 
Recent developments reported in the literature were reviewed and 
within each industry, areas of gas and automation systems, vendors 
of manufacturing automation systems, and systems designs and 
integrators were interviewed. Through this approach, current and fu- 
ture developments in automation and their impacts were identified. 
R&D opportunities for the five specific processes studied, and 
generic areas were also identified. 97 refs., 12 figs. 


49703 


(IFE/KR/E-89/001) Energy conservation potential in 
the industry. Fauske, H. Institute for Energy Technology, Kjeller 
(Norway). 1989. 57p. (In Norwegian). Order Number DE90706474. 
Available from NTIS (US Sales Only), PC AO4/MF A01. 





This study has been prepared on the instructions of the Depart- 
ment of petroleum and energy, and is the result of collaboration 
betveen Kjelforeningen-Norsk Energi (KNE) and institutt for ener- 
giteknikk (IFE). It appears from the report that the average specific 
energy consumption of the Norwegian industry has been reduced 
by 12% in the period 1982-1986, corresponding to 30 PJ (8.3 TWh) 
after correction for the change in production. The energy conserva- 
tion potential for the period 1986-1996, calculated according to 
business management principles, is 17.1 PJ (4.8 TWh). This calcu- 
lation is based on the following assumptions: The enterprises’ 


requirement to return of invested capital is set to 20% real interest 
rate, and an economic lifetime of 10 years. For some sectors the 
lifetime is set to 15 years. The socio-economic potential has been 
calculated to 33.0 PJ (9.2 TWh) with 7% interest rate and the same 
lifetime as above. There has been an appreciable change-over from 
oil to electric firm power in the period. 13 refs., 19 figs., 26 tabs. 


49704 (NEI-DK-184) Energy-economical operation of 
electric motors. Report. Moeller Jensen, N. Danmarks Ingenioer- 
akademi, Lyngby (Denmark). Mar 1989. 95p. (in Danish). Order 
Number DE90706411. Available from NTIS (US Sales Only), PC 
AOS/MF A01. 

EFP-87. 

Various forms of electric motors utilized in industry are responsi- 
ble for the major part of the nation’s ove.all energy consumption. It 
is therefore important that these motors operate at maximum effi- 
ciency in order that the goals of energy conservation be achieved. 
The theoretical background for optimization of operational efficiency 
is presented as is also the construction of inbuilt computerized con- 
trol systems. These constructions are tested and results are 
compared with the theoretical calculations. It was found that mea- 
sures taken did significantly optimate operational efficiency. (AB). 


49705 (PB—89-866412/XAB) Solid-waste-disposal  eco- 
nomics. March 1986-July 1989 (Citations from the NTIS data 
base). Report for March 1986-July 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Aug 1989. 72p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-866058. 

This bibliography contains citations concerning economic aspects 
of solid-waste disposal. Topics include feasibility studies of specific 
waste-to-energy programs, materials recovery and recycling, and 
the utilization of fuel gases from landfills. Waste-materials sources 
include industrial and municipal wastes, dredged materials, and 
waste derived from agricultural and mining operations. Considerable 
attention is given to Superfund Records of Decision at specific sites. 
(This updated bibliography contains 106 citations, 25 of which are 
new entries to the previous edition.) 


49706 (PB—89-866669/XAB) Lining materials for waste- 
disposal containment end waste-storage facilities. January 
1970-July 1989 (Citations from the NTIS data base). Report for 
January 1970-July 1989. National Technical Information Service, 
Springfield, VA (USA). Aug 1989. 49p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the design, 
characteristics, performance, and materials used to make liners em- 
ployed in the waste disposal and storage industry. Liners made of 
concrete, polymeric materials, compacted clays, asphalt, and in-situ 
glass are discussed. The use of these liners to contain municipal 
wastes, hazardous waste liquids, and both low-level and high-level 
radioactive wastes is presented. Liner permeability, transport, 
stability, construction, and design are studied. Laboratory field mea- 
surements for specific wastes are included. (Contains 74 citations 
fully indexed and including a title list.) 


49707 (PB—89-867352/XAB) Waste processing and pollution 
in the chemical and petrochemical industries. March 1983-July 
1989 (Citations from the NTIS data base). Report for March 
1983-July 1989. National Technical Information Service, Springfield, 
VA (USA). Aug 1989. 147p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-866447. 

This bibliography contains citations concerning techniques and 
equipment utilized for pollution control in the chemical and petro- 
chemical industries. Topics include emissions investigations, 
recycling and materials recovery studies, and standards for specific 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry and Agriculture 


industries. Sources, site-hazard evaluations, and the toxicity of spe- 
cific chemicals are also discussed. (This updated bibliography 
contains 248 citations, 15 of which are new entries to the previous 
edition.) 


49708 (RISO-M-2773) How to fit absorption cooling into 
the Danish energy system. Kilde, N.A.; Madsen, M. Risoe Na- 
tional Lab., Roskilde (Denmark). Jan 1989. 72p. (In Danish). Order 
Number DE90706404. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

EFP-86. 

This report gives a short introduction to the principles of absorp- 
tion refrigeration plants. A measuring program for a large lithium 
bromide-water absorption refrigeration plant has been conducted 
during the summer 1987 at Herlev Hospital. The plant is driven by 
heat supplied from a nearby incinerator plant. The measured data 
has been analysed in order to determine the heat ratio (efficiency), 
dependence of load variations etc. Investments, operation costs and 
energy economics for lithium bromide-water and ammonia-water ab- 
sorption plants driven by different heat sources has been compared 
with electrical driven compression plants. A survey is given of Dan- 
ish district heating plants with potential for delivery of true surplus 
heat in part of the year. Finally a number of refrigeration require- 
ments are discussed and the potential applications of absorption 
refrigeration are evaluated. (author) 5 tabs., 37 ills. 


49709 (VTT-TUTK-606) Load management in small scale 
industry and service sector. Forsstroem, J.; Rouvali, J.; 
Kaerkkaeinen, S. Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Apr 1989. 89p. (In Finnish). Order Number DE90706446. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

The possibilities to reduce peak demand in small scale industy 
and in service sector were estimated. It was assumed that con- 
sumers apply loade management independently according to the 
incentives given in the electricity rate. The analysis aimed at as- 
sessing the total amount of peak clipping potential. In the course of 
the study an analysis method was developed for the estimation of 
the peak clipping potential. The hourly energy consumption data 
used was gathered by the Finnish Association of Electricity Supply 
Undertakings. Industrial customers, 119 in all, were studied by in- 
dustrial branches and the 130 service sector customers by service 
groups. Neither any of the industrial branches nor service groups 
turned out to be especially potential in peak clipping. Customers 
who seemed to be able to apply load management economically 
were exceptions. Generalizing the results the peak clipping potential 
in the whole small scale industry was 30 MW in services. The con- 
trol of street lightning formed 40 MW of the service sector potential. 
Demand changes at national level are, however, smaller than the 
sum of uncoordinated changes in individual demand patterns. 


49710 (VTT-TUTK-608) Storing industrial waste heat into 
an oil rock cavern storage. Sipilae, K. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Apr 1989. 65p. (in Finnish). Or- 
der Number DE90706444. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Oulu energy works generates electricity and heat in a peat fired 
cogeneration power plant. The electricity is also generated by hydro 
power and the rest of demand is covered by commercial electricity 
from the state network. Furthermore there are peak boilers for top 
consumption of district heating. Process waste heat from the 
Kemira factory is also utilized in the district heating system. The 
waste heat power is about 10 MW. Part of the year there is no use 
of that waste heat. There is an old rock cavern oil storage with a 
volume of 100 000 m®. The storage is filled by water. The rock cav- 
ern is planned to be as a seasonal heat storage for the process 
waste heat from the Kemira factory and as a short-term storage for 
the Oulu energy works. The Oulu energy works has already a steel 
tank heat storage with a volume of 15 000 m® for short-term storing. 
The discharged heat would substitute heat production of peak boil- 
ers and compensate the lack of heat when Toppila unit has a break 
down. The heat storage has two seasonal charge-discharge periods 
per year. A 10 MW charging and 20 MW discharging power is esti- 
mated. There are about 8 cycles in the short-term storing mode and 
the estimated heat power is 70 to 100 MW. Because of the heat 
storage, the back-pressure production of the Toppila power station 
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rises 1 to 4% and condensed power decreases with 50%. The uti- 
lization of Kemira process waste heat rises by 20%. An investment 
cost of 13 million FIM is estimated. The annual savings in energy 
production costs are 2 million FIM. Half of the savings comes from 
seasonal of the waste heat. The estimated pay-back time is 8 years 
with a 5% interest. !f the oil price rises by 50% or the investment 
costs are 9 million FIM, the pay-back time would be 5 years. 


49711 (VW-FMT-8605-V/5) Driving conditions on country 
roads, in towns and on motorways. Reif, P.D.; Hofmann, K.W. 
Voikswagenwerk A.G., Wolfsburg (Germany, F.R.). Abt. Forschung 
und Entwicklung. 14 Aug 1986. 39p. (in German). Available from 
Copy held by UB/TIB Hannover. 

A large scale experiment on German motorways was intended to 
clear up to what extent the exhaust gas emission is caused by pri- 
vate cars at the present recommended speed of 130 km/hour and 
in what way this speed restriction could be reduced. These investi- 
gations were supplemented by test drives on country roads and in 
towns. The results found were collected in a database. The mean 
speeds for the town, country roads and motorways of 32.3, 70.8 
and 99.8 km/hour respectively were compared with the US 72 test 
(31.5 krmV/hour). Data are given for influencing the speed limit to- 
wards the mean speed and on fuel consumptions. (HW4J). 


49712 Steel and Aluminum Energy Conservation and 
Technology Competitiveness Act of 1988. US Senate, One Hun- 
dredth Congress, Second Session, August 2, 1988, Report 
100-443. Calendar No. 859. 20p. Government Printing Office, 
Washington, DC (1988). 

The purposes of S. 2470, as stated in section 2(b), are to in- 
crease the energy efficiency and enhance the competitiveness of 
American steel, aluminum and other metals industries by providing 
Federal incentives for the establishment of public-private sector 
partnerships to undertake scientific research and development to 
develop advanced technologies utilizing the expertise of the steel 
and aluminum industries, Government-owned laboratories of the 
Department of Energy and the National Bureau of Standards, uni- 
versities, State development agencies, and others. This report 
presents the amendments, background, and legislative history of 
the bill. The Committee on Energy and Natural Resources recom- 
mends that the amended biil pass. 


49713 Sham recycling. Hearing before the Subcommittee on 
Hazardous Wastes and Toxic Substances of the Committee on 
Environment and Public Works, United States Senate, One 
Hundredth Congress, Second Session, April 14, 1988. S. Hrg. 
100-663. 222p. Government Printing Office, Washington, DC (1988). 

Government and state officials, representatives from EPA and in- 
dustry were among those testifying at a hearing on the problems 
involved in the concept of recycling. To encourage recycling, 
Congress exempted operations from many of the pollution control 
laws. However, there are many companies that are using the recy- 
cling exemption as an apparent attempt to avoid hazardous waste 
treatment regulations. Companies engaged in sham recycling are 
treating hazardous wastes apparently with only minimal controls of 
air emissions and residual wastes. 


3206 Municipalities and Community Systems 


Refer also to citation(s) 48809, 49316, 49572, 49705, 49706, 
49713, 50341 


49714 (AD-A-208835/9/XAB) Technology Transfer Test Bed 
Program. Field demonstration of the energy planning module’s 
energy-conservation options proposed for the DD Form 139% 
Processor. Final report. Chu, D. Army Construction Engineering 
Research Lab., Champaign, IL (USA). May 1989. 51p. (CERL-TR- 
E-89/08). Available from NTIS, PC A04/MF A01. 

A list of 62 energy conservation options (ECOs) were evaluated 
in a pilot Energy Pianning module developed by the U.S. Army 
Construction Engineering Research Laboratory (USACERL). The 
module was intended to be incorporated into the DD Form 1391 
Processor to recommend ECOs for a new project based on the fa- 
cility's space characteristics and climatic data. The objective of this 
test was to determine the validity of these ECOs for USACE de- 
signs. The test participants’ responses to the concept of an Energy 
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Planning Module were mostly negative. The rationale was that 
energy-conservation guidance for new designs is already provided 
by either the contracted designer or the District. Only one respon- 
dent specifically recommended placing ECOs into the DD 1391. All 
others indicated that the module was either superfluous or would 
hinder the design process. The results of the ECO evaluation sug- 
gested that almost half of these ECOs would seldom be considered 
during design. The reason stated was that consideration of ECOs is 
often dependent on the facility type and local climatic conclusions 
as to which ECOs are ideal for which facility types and/or climates. 
This Technology Transfer Test Bed demonstration has indicated 
that, from these designers’ perspective, the Energy Planning Mod- 
ule does not satisfy a current need in the design process. 


49715 (NE!-DK-195) Water flow in district heating systems 
in connection with production of domestic hot water. Toersiev, 
P. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varme- og Klimateknik; Teknologisk Inst., Taastrup (Denmark). Afd. 
for Varme-og Installationsteknik. 1984. 52p. (In Danish). Order Num- 
ber DE90706419. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

An investigation of the water flow, in a district heating system, 
which is involved in the heating of domestic hot water. The aim was 
to gain further knowledge, relevant to the reduction of pipe dimen- 
sions, which could be conducive to the conservation of energy by 
minimising heat losses. (AB) 10 refs. 


49716 (PB-89-205355/XAB) Emissions of heavy metal and 
PAH (polycyclic aromatic hydrocarbons) compounds from mu- 
nicipal solid waste incinerators: Control technology and health 
effects. World Health Organization, Copenhagen (Denmark). Re- 
gional Office for Europe. 1988. 77p. (EH-32). Available from NTIS, 
PC A05/MF A01. 

This report includes deliberations, conclusions, and recommenda- 
tions of a World Health Organization meeting held in October 1987. 
One recommendation that emerged was that a better and more- 
comprehensive scientific data base should be developed to refine 
criteria for the selection of operating conditions for traditionally de- 
signed incinerators to control more adequately PAH emissions. 


49717 (VTT-TIED-993) Research program on renovation 
1986-1988. Summary report 3. Town and neighbourhoods as an 
object of renovation. Bengs, C.; Harmaajaervi, |.; Lahti, P.; Lehto- 
nen, H.; Seppaelae, M-L.; Uski, K. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). May 1989. 135p. (in Finnish). Or- 
der Number DE90706447. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

in the research programme on renovation activities carried out in 
the Technical Research Centre of Finland (VTT) emphasis has been 
placed on those problems affecting postwar buildings and areas. 
This third sub-study consists of various studies aimed at an exami- 
nation of area renovation activities in cities and neighbourhoods. 
Like a single house, 2 city has a nature of its own and shouid be 
viewed as a totality. Comprehensive renovation activities carry with 
them the danger of damaging a city’s integrity. Analysis concepts 
and methods by which the parameters of such activities could be 
defined without endangering valuable city integrities have been de- 
veloped in the study: “ city as an object of renovation activities: 
With regard te neighbourhoods, the point at issue is the need for 
technical repairs and renovation resulting from ageing and deterio- 
rating structures as well as the necessity for improving and altering 
both buildings and environments. At a broader level, the question is 
one of enhancing living conditions within neighbourhood units. In or- 
der to obtain more comprehensive knowledge of neighbourhoods, 
an enquiry concerning suburban areas and their characteristics was 
carried out. Based on the results of this enquiry, general information 
about neighbourhoods will be presented. In relation to the improve- 
ment of neighbourhoods, the possibilities and restrictions regarding 
local residents’ independent activities have also been considered in 
this study. In addition, an element of experimentation has featured 
in the research - its emphasis lying on the development of local res- 
idents’ independent initiatives. The experiment was carried out in 
Suvela, Espoo. The costs involved in renovation activities in residen- 
tial areas have also been considered in the study. The final shape of 
the estimation model will be resolved through testing it in practice. 





49718 (VTT-TUTK-613) Dynamic behaviour and control of 
the district heating system. Ranne, A. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). May 1989. 153p. (in Finnish). Or- 
der Number DE90706442. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

The dynamics of the district heating network and the control and 
optimization opportunities have to been known for economical and 
reliable use of the entire district heating system. In this report the 
dynamics, regulation and control in a district heating system have 
been studied from the viewpoint of the network. The heat produc- 
tion plants and heat consumers have an influence on the network 
and aiso these parts have been included in the study. Pressure, 
flow, and temperature dynamics in the network are primarily caused 
by the consumers with continuously variable heat demand. This 
variation is compensated by pumps and heat production plants and 
they have their regulation and control systems with own dynamics. 
The most important dynamic characteristics in the district heating 
pipeline are: time delays in the propagation of temperature and 
pressure, heat accumulation, and pressure effects due to the inertia 
forces. The supply temperature and the head of pumps have to 
been controlled when the objective is economical use of plants or 
temporary increase in electrical power at back pressure plants. The 
successful control takes into consideration the dynamics in the 
network. The report also discusses a simulation model, which calcu- 
lates the dynamic balance for pressure, flow and temperature in a 
district heating network. Effect of inertia and control of supply tem- 
perature are studied by the model. 
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Refer also to citation(s) 49727, 50239 


49719 (CONF-891036—-1) lon-assisted deposition of high- 
temperature lubricious surfaces. Fenske, G.R.; Erdemir, A.; Erck, 
R.A.; Cheng, C.C.; Busch, D.E.; Lee, R.H.; Nichols, F.A. Argonne 
National Lab., IL (USA). [1989]. 32p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From Joint American Society of Mechanical Engineers/Society of 
Tribologists and Lubrication Engineers tribology conference; Ft. 
Lauderdale, FL (USA); 16-19 Oct 1989. Order Number 
DE89012397. Available from NTIS, PC A03/MF A01 - OSTi; GPO 
Dep. 

High-temperature lubricious surfaces or surface coatings are re- 
quired in many applications. This paper describes a relatively new 
surface modification process termed ion assisted deposition, which 
is capable of forming lubricious layers that are extremely adherent 
to metallic and ceramic substrates. 27 refs., 9 figs. 


49720 (DOE/NASA-0335-1) Advanced Turbine Technology 
Applications Project (ATTAP): 1988 annual report. National Aero- 
nautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center; Allied-Signal Aerospace Co., Phoenix, AZ (USA). 
Garrett Auxiliary Power Div. Apr 1989. 231p. Sponsored by U.S. 
DOE Conservation & Renewable Energy; National Aeronautics and 
Space Administration. DEN-335. (NASA/CR-185109;GARRETT-31- 
8071(1)). Order Number DE90000115. Available from NTIS, PC 
AO7/MF A01 - OSTI; GPO Dep. 

Project effort conducted under this contract is part of the DOE 
Gas Turbine Highway Vehicle System Program. This program is ori- 
ented to provide the United States automotive industry the high-risk, 
long-range technology necessary to produce gas turbine engines for 
automobiles with reduced fuel consumption and reduced environ- 
mental impact. The program is oriented toward developing the 
high-risk technology of ceramic structural component design and 
fabrication, such that industry can carry this technology forward to 
production in the 1990s. The ATTAP test bed engine, carried over 
from the previous AGT101 project, is used for verification testing of 
the durability of ceramic components, and their suitability for service 
at Reference Powertrain Design conditions. This report reviews the 
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effort conducted in the first 16 months of the project on develop- 
ment of ceramic technology, review and update of the Reference 
Powertrain Design, and improvements made to the test bed engine 
and rigs. Appendices include reports of progress made by the major 
subcontractors to GAPD on the ATTAP: Carborundum, Norton/TRW 
Ceramics, and Garrett Ceramic Components Division. 147 figs., 49 
tabs. 


49721 (DOE/NASA-0336-1) Advanced turbine technology 
applications project (ATTAP): Final 1988 Annual report. National 
Aeronautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center; General Motors Corp., Indianapolis, IN (USA). Al- 
lison Gas Turbine Div. 1 Jun 1989. 105p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract Al01-85CE50111. 
(NASA/CR-185133;EDR-14232). Order Number DE90000156. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

ATTAP activities during the past year were highlighted by an ex- 
tensive materials assessment, execution of a reference powertrain 
design, test-bed engine design and development, ceramic compo- 
nent design, materials and component characterization, ceramic 
component process development and fabrication, component rig de- 
sign and fabrication, test-bed engine fabrication, and hot gasifier rig 
and engine testing. Although significant technical challenges remain, 
all areas experienced progress. Materials assessment activities en- 
tailed engine environment evaluation of domestically supplied radial 
gasifier turbine rotors that were available at the conclusion of the 
Advanced Gas Turbine (AGT) Technology Development Project as 
well as an extensive survey of both domestic and foreign ceramic 
suppliers and Government laboratories performing ceramic materi- 
als research applicable to advanced heat engines. Test-bed engine 
development activity focused on upgrading the AGT-5 from a 
1038°C (1900°F) metal engine to a durable 1371°C (2500°F) 
structural ceramic component test-bed engine. Ceramic component 
design activities included the combustor, gasifier turbine static struc- 
ture, and gasifier turbine rotor. The materials and component 
characterization efforts have included the testing and evaluation of 
several candidate ceramic materials and components being devel- 
oped for use in the ATTAP. Component rig development activities 
included combustor, hot gasifier, and regenerator rigs. Test-bed en- 
gine fabrication activities consisted of the fabrication of an all-new 
AGT-5 durability test-bed engine and support of all engine test ac- 
tivities through instrumentation/build/repair. Hot gasifier rig and 
test-bed engine testing activities were performed. 


49722 (DTH-LET-RE-88-3) Particle emission from heavy ve- 
hicles. Strunge Nielsen, A.; Sorenson, S.C. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Energiteknik. 1988. 106p. (In 
Danish). Order Number DE90706414. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

Possibilities for, and consequences of, the reduction of emission 
of harmful chemicals by traffic in urban districts are investigated. 
Heavy diesel-driven vehicles contribute significantly to this form of 
pollution by mainly NOx and diesel particles. The latter can be con- 
sidred as a waste product resulting from incomplete combustion of 
diesel oil. Diesel particles have a harmful mutagenic effect on living 
organisms. A possible method of reducing particle emission by 
adding a filter to the exhaust system is explained in detail and illus- 
trated with diagrams. (AB) 48 refs. 


49723 (NAL-TM-587) Experimental investigation on the ef- 
tect of coolant injection on turbine aerodynamic charactristics 
(Part 2). Effect of injection from rotor casing with 30° slanted 
holes. Usui, Hiroshi; Inoue, Shigeo; Minoda, Misuhiro; Nouse, Hi- 
royuki. National Aerospace Lab., Chofu, Tokyo (Japan). Jun 1988. 
26p. (In Japanese). Order Number DE89772373. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

With the increase in the inlet temperature of gas turbines, cooling 
of the blade and its peripheral area becomes ineviatble. The effect 
of secondary coolant injection for cooling purpose, from the shroud 
ring at the tip of turbine blade, on the main flow of the outlet air is 
reported. This study was made as a part of the research and devel- 
opment of high efficiency gas turbine included in the Moonlight 
Project. The schematic flow diagram of the instrumentation system 
employed for this study is shown. 2 personal computers were used 
to shorten experiment time, and simultaneous measurements were 
carried out for the total fuction and transverse data. The equations 
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for the calculation and the result of the experiements are 
introduced. The turbine efficiency introduced is based on torque, ro- 
tational speed, and the radial and tangential distributions of total 
pressure and flow angles. 19 figures, 2 tables. 


49724 Injection and atomization of coal-water slurry in high 
pressure diesel engine environment. Yu, T.U. (The Energy Lab., 
MIT, Cambridge, MA (US)); Lai, M.C.; Beer, J.M.; Cheng, W.K. pp. 
74 of Coal-fueled diesel engines. McMillan, M.H. Webb, H.A Ameri- 
can Society of Mechanical Engineers, New York, NY (1989). 
(CONF-8901106-: Coal fueled diesel engines, Houston, TX (USA), 
22-25 Jan 1989). 

Injection and atomization of coal-water slurry (CWS) in a simu- 
lated diesel engine environment were studied. Fuel type, nozzle 
geometry and injection pressure were varied in the test conditions. 
The following techniques were used to characterize the structure of 
CWS diesel sprays: injection pressure and needle life measure- 
ments, high speed movies, laser extinction measurements and laser 
diffraction size analyzer. Coefficients of discharge were found to 
vary with different test conditions. The higher the fuel viscosity, and 
the injection pressure, or the smaller the nozzle orifice, then the 
smaller the coefficients of discharge. 


3303 Electric-powered Systems 
Refer also to citation(s) 49556 


49725 (DOE/NV/10366-9) DSEP [Dual Shaft Electric Propul- 
sion] operation and maintenance manual for the NVH and TB-2 
vehicles: Advanced dual shaft electric propulsion system tech- 
nology development program. Eaton Technical Report No. 89041. 
Canini, D.; Kalns, |.; Kelledes, W.; North, A.; O'Neil, W.; Saul, R. 
Eaton Corp., Southfield, MI (USA). Aug 1989. 145p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract AC07- 
84NV10366. Order Number DE89017549. Available from NTIS, PC 
A07/MF A01 - OSTI. 

This document serves as an operational maintenance and manual 
for the Advanced Duel Shaft Electric Propulsion (DSEP) vehicle; this 
is a battery-powered truck developed by EATON. 63 figs., 6 tabs. 


49726 (PB—89-867063/XAB) Electric vehicles. January 1970- 
July 1989 (Citations from the US Patent data base). Report for 
January 1970-July 1989. National Technical Information Service, 
Springfield, VA (USA). Aug 1989. 93p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-88-863501. 

This bibliography contains citations of selected patents concern- 
ing design techniques of electric vehicles for road and sail 
transportation. Drive and control systems for electric-vehicle opera- 
tion are discussed. Battery recharge, replacement, and monitoring 
methods and systems are presented. Solar energy, wind power, 
and manual devices used in charging batteries are considered. 
(This updated bibliography contains 213 citations, 13 of which are 
new entries to the previous edition.) 


3304 Hybrid Systems 
Refer also to citation(s) 49556 


3307 Emission Control 
Refer also to citation(s) 50621, 50632 


49727 (PB-89-196349/XAB) Heavy-duty vehicle emission 
conversion factors 2, 1962-2000. Technical report. Machiele, P.A. 
Environmental Protection Agency, Ann Arbor, MI (USA). Oct 1988. 
69p. (EPA/AA/SDSB-89/01). Available from NTIS, PC A04/MF A01. 

Supersedes PB-85-111375. Portions of this document are not 
fully legible. 

This report describes the methodology- and the specific conver- 
sion factors used for the heavy-duty gasoline and diesel-powered 
vehicles for the model years 1962 through 2000. Heavy-duty emis- 
sion factors are used by MOBILE4, a computer program that 
determines emission inventories in various localities. 


154 ERA Vol. 14, No. 23 


49728 (PB-89-197479/XAB) Characterization of emissions 
from a methanol-fueled motor vehicle. Snow, R.; Baker, L.; 
Crews, W.; Davis, C.O.; Duncan, J. Northrop Services, Inc., Re- 
search Triangle Park, NC (USA). 1989. 10p. Available from NTIS, 
PC A02/MF A01. 

Pub. in Jnl. of the Air Pollution Control Association 39, 48- 
54(1989). 

Exhaust, evaporative, and refueling emissions were examined 
from a methanol-fueled Ford Escort operated with M-85 (85% 
methanol-15% gasoline) and M-100 (100% methanol) fuels. Exhaust 
and evaporative emissions were examined for vehicle operation at 
summer and winter ambient temperatures, while refueling emissions 
were examined at typical summer temperatures. Regulated emis- 
sions (total hydrocarbons, carbon monoxide, nitrogen oxides), as 
well as, formaldehyde, methanol, and detailed hydrocarbon emis- 
sions were examined. Results indicated that carbon monoxide, 
methanol, hydrocarbon, and formaldehyde exhaust emissions in- 
creased substantially when the vehicle was operated at reduced 
temperatures. Formaldehyde emissions were more fuel sensitive 
than hydrocarbon, carbon monoxide and methanol emissions. With 
M-85 a significant portion of the total organic evaporative and refu- 
eling emissions was comprised of hydrocarbons. Both hydrocarbon 
and methanol evaporative emissions were dependent on test tem- 
perature as well as on fuel type. Methanol refueling emissions were 
invariant to both tank temperature and fuel type, while hydrocarbon 
refueling emissions decreased with increasing tank temperature. 


3308 Alternative Fuels 
Refer also to citation(s) 49127, 49128, 49724, 49728 


49729 (DOE/PE-0091) Assessment of costs and benefits of 
flexible and alternative tuel use in the US transportation sector: 
Technical report two: A context for estimating economic and 
energy security benefits. USDOE Assistant Secretary for Policy 
and Evaluation, Washington, DC (USA). Office of Policy, Planning 
and Analysis. Sep 1989. 41p. Sponsored by U.S. DOE Manage- 
ment & Administration. Order Number DE89016961. Available from 
NTIS, PC A03/MF AO1 - OSTI; GPO Dep. 

As the transportation sector increasingly dominates the demand 
for petroleum fuels and as US dependence on imported petroleum 
grows, interest in substitutes for petroleum-based motor fuels 
intensifies. Interest arises from the belief that having significant al- 
ternatives to petroleum fuels will bring about lower crude oil prices 
and will reduce both the likelihood of an oil market disruption and its 
potential magnitude. This report addresses the framework, methods, 
and assumptions necessary to evaluate these questions, as they 
apply to methanol derived from low cost natural gas feedstocks. 32 
refs., 13 figs. 


49730 (ORNL/TM—11248) Correlating microemulsion fuel 
composition, structure, and combustion properties. Griffith, 
W.L.; Compere, A.L. Oak Ridge National Lab., TN (USA). [1989]. 
45p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE89017779. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
Microemulsion fuels provide a method for increasing the use of 
byproduct and biomass materials, including alcohols, in diesel fuels. 
The ability to replace 50% of diesel fuel with byproduct and 
biomass-derived materials microemulsion fuels could significantly 
decrease petroleum consumption. However, it is likely that the low 
particulate and NO, emissions characteristic of these fuels will drive 
the adoption of this technology. This report is concerned with the 
development of a series of short experiments to determine the fuel 
composition changes required to support development of mi- 
croemulsion fuels which have combustion properties acceptable to 
the public and adequate to support widespread use in current diesel 
engines. The goal is delineation of microemulsion diesel fuel compo- 
sitions which have acceptable compression ignition and emissions 
properties and which permit the replacement of one-third to one-half 
of current diesel fuel petroleum. A review of the literature on cetane 
enhancers for conventional and alternative diesel fuels was per- 
formed and a small number of enhancers likely to be effective with 
high-alcohol fuels selected. Based on linear regression analysis of 





emissions from a passenger diesel engine using alcohol and aque- 
ous microemulsion fuels, correlation between microemulsion solution 
structure as determined by small-angle neutron scattering and ac- 
tual NO, and particulate emissions was determined. The analysis 
indicates that solution structure and microemulsion composition play 
major roles in emissions modification. 223 refs., 5 figs., 9 tabs. 


49731 (UCRL-21228) Single particle friction tests with cel- 
lulose acetate sphere samples. Tuezen, U. Lawrence Livermore 
National Lab., CA (USA); Surrey Univ., Guildford (UK). 31 May 
1989. 75p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
W-7405-ENG-48. Order Number DE89017537. Available from NTIS, 
PC A04/MF A01 - OSTI. 

This reporter represents a detailed account of all the experimental 
work carried out for LLNL using the “single particle shear cell’ in the 
department of Chemical & Process Engineering of Surrey Univer- 
sity, Guildford, United Kingdom. Experimental work with two 
spheres in contact was performed. Particles were positioned into 
the specially made sample holders by the micro screws. The con- 
tact centres were lined up under the magnifying glass. The behavior 
of the interparticle contact region between the two spheres was ex- 
amined by performing the following series of tests: (i) normal force 
versus normal displacement test, (ii) tangential force limit at gross 
sliding with increased normal load and decreasing normal load, (iii) 
tangential force versus micro displacement during initial loading to 
friction limit and during unloading from friction limit. Work was also 
performed on single sphere against a flat wall surface. Results are 
discussed. 34 figs. 
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49732 (AD-A-—208307/9/XAB) SDI (Strategic Defense Initia- 
tive) and the Soviet defense burden. Interim report. Hildebrandt, 
G.G. RAND Corp., Santa Monica, CA (USA). Dec 1988. 45p. 
(RAND-N-2662-AF). Available from NTIS, PC A03/MF A01. 

The Soviets’ response to the Strategic Defense Initiative (SDI) 
must be understood within the context of their deteriorating eco- 
nomic situation and need to modernize their economy. This Note 
evaluates the defense burden to the Soviets of both an offsetting 
and an emulation response to the U.S. SDI effort. The analysis is 
conducted within the context of General Secretary Gorbachev's 
modernization program, which is designed to increase the produc- 
tivity of economic resources. The analysis suggests that the Soviets 
can partially offset a U.S. SDI effort with a ruble expenditure that is 
a small percentage of current defense spending. Although the Sovi- 
ets may regard such a response as unsatisfactory, it is important to 
consider the striking contrast compared with the burden of an emu- 
lation response. The author hypothesizes, therefore, that the 
Soviets will choose not to directly emulate the U.S. SDI activities, at 
least until they have modernized their technical-economic base. 
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49733 (AD-A-208641/1/XAB) Strategic stability through the 
Strategic Defense Initiative. Study project. Reeves, J.T. Army 
War Coll., Carlisle Barracks, PA (USA). 9 Mar 1989. 68p. Available 
from NTIS, PC A04/MF A0O1. 

From the 1950s the U.S. policy on nuclear strategic forces has 
been that of massive retaliation and mutual assured destruction. 
Those policies are being reexamined by the leading edge of tech- 
nology in spite of political direction. The advances in scientific and 
industrial research have caused a real and critical examination of 
the strategic stability issues surrounding the U.S. nuclear forces and 
military strategy. This paper focuses on what the role of the Strate- 
gic Defense Initiative (SDI) research program will play in current 
and future nuclear-stability issues. It addresses the historical poli- 
cies that lead to the current rationale for nuclear stability between 
the two superpowers and where they each stand on their strategic 
defense programs. The study then looks at what the SDI was envi- 
sioned to be and what arms control pacts with the Soviets have 
done to influence our decisions to pursue this radically different de- 
terrent strategy. 
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49734 (CONF-8811195-, pp. 151-156) Grain bo 
atomic structure and microstructure of Bi-Sr-Ca-Cu-O, (TI,Pb)- 
Sr-Ca-Cu-O and Pb-Sr-R (rare earth)-Ca-Cu-O bulk oxide 
superconductors. Gai, P.L. (E. i. du Pont de Nemours and Co., 
Inc., Wilmington, DE (USA)); Subramanian, M.A.; Gopalakrishnan, 
J.; Boyes, E.D. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

Electron diffraction, high resolution electron microscopy and 
STEM microanalysis have been carried out on bulk superconducting 
oxides of Bi-Sr-Ca-Cu-O, and on the new (TI,Pb)-Sr-Ca-Cu-O and 
Pb-Sr-R (rare earth)-Ca-Cu-O systems to elucidate microstructure 
and microchemistry. Real space imaging and microchemical analy- 
sis are virtually essential to provide information about the atomic 
structure of interfaces and other local defect structures as well as 
local chemical composition in the materials since microstructure 
controls critical current parameter J-. The HREM images have been 
interpreted where necessary using the multislice image simulations 
with 256 x 256 Fourier transform arrays. Superstructure modula- 
tions of the type present in Bi-based and Tl-Ba-Ca-Cu based 
compounds are not observed with the Pb-substituted thallium com- 
pounds examined and it seems likely that Pb substitution stabilizes 
the compositions. 


49735 (CONF-8811195-, pp. 279-284) Entropy of atomic 
hopping in diffusion and defect transformations. Dobson, T.W. 
(Tektronix, Inc., Beaverton, OR (USA)); Wager, J.F.; Van Vechten, 
J.A. Oak Ridge National Lab., TN (USA). 1988. From MRS sympo- 
sium on characterization of the structure and chemistry of defects in 
materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characteriza- 
tion of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

A formulation for the entropy of vacancy migration based on the 
ballistic model is proposed and applied quantitatively to explain acti- 
vation entropies which were previously considered abnormal. 


49736 (CONF-8811195-, pp. 551-556) The role of oxygen in 
spinel interphase formation during NI/Al2O; diffusion bonding. 
Trumble, K.P. (Univ. of California, Santa Barbara (USA)); Ruehle, M. 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

Controlled oxygen diffusion bonding experiments have shown that 
the formation of nickel aluminate spinel by solid state reaction be- 
tween metallic Ni and a-AlgO3 requires a certain oxygen activity, 
which is less than that of the Ni-NiO equilibrium. Under high vac- 
uum bonding conditions the source of the oxygen required for spinel 
interphase formation was found to be oxygen initially dissolved in 
solution in the Ni. Equilibrium thermodynamic calculations confirmed 
the threshold oxygen activity dependence of spinel formation at the 
Ni/Al,O3 interface, indicating ~ 200 at. ppm oxygen is required in 
Ni before spinel can form at typical bonding temperatures. The pre- 
dicted spinel layer thickness based on the calculated reaction 
equilibrium agrees extremely well with the measured thickness, fur- 
ther supporting the analysis. 


49737 (CONF-8811195-, pp. 557-562) High resolution elec- 
tron microscopy of an alumina/copper interface. Ernst, F. (Case 
Western Reserve Univ., Cleveland, OH (USA)); Pirouz, P.; Heuer, 
A.H. Oak Ridge National Lab., TN (USA). 1988. From MRS sympo- 
sium on characterization of the structure and chemistry of defects in 
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materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characteriza- 
tion of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

Particles of a cubic Al2O3 phase in an internally oxidized CuAl al- 
loy were imaged by HREM. These particles are triangular platelets 
which lie on (111) planes of the copper matrix and have a diameter 
of about 100 nm. They grow by migration of ledges. The platelets 
are always twinned parallel to their triangular base. At the Al,O3/Cu 
interface, the lattice of the AlOslies either parallel or in twin orien- 
tation relationship to the fec Cu lattice. The interface is always 
parallel to (111) planes of the Alp2O3. The lattice parameter of the 
AlzO3 is 10% larger than twice the lattice parameter of Cu. How- 
ever, HREM micrographs and weak beam micrographs of the 
AlzO3/Cu interface do not show localized misfit dislocations. HREM 
image simulations of model structures yielded evidence that the 
Al2O3 particles have a highly disordered spinel type structure. The 
simulations also indicate that a partly occupied layer of oxygen 
atoms terminates the AloO3 at the interface with Cu. 


49738 (CONF-8811195-, pp. 569-574) Arsenic diffusion and 
precipitation at AsSG/Si interface. Yoshitaka Tsunashima 
(Toshiba Co., Kawasaki (Japan)); Takako Kashio; Hideichi 
Kawaguchi; Shinji Onga; Kikuo Yamabe. Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

In As diffusion process from AsSG films, As precipitation occurs 
at the AsSG/Si interface and functions as a diffusion barrier for As. 
This precipitation phenomenon is explained by the model based on 
the supersaturation of AsSG films. 


49739 (INIS-SU-111/A) Molecular beam epitaxy. Surface. 
Vol. 4. Extended theses. AN SSSR, Moscow (USSR); Ministerstvo 
Khimicheskoj Promyshiennosti SSSR, Moscow (USSR). 1988. 132p. 
(CONF-8811251—: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). Order Number DE90705920. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

T-15006. 

Individual papers in scope for the data base are processed sepa- 
rately. 


49740 (INIS-SU-126/A) Theses of the 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances. Pt.2. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 267p. (In 
Russian). (CONF-8805333-—: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). Order Number DE90705915. Available from NTIS 
(US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Individual papers in these proceedings are indexed separately. 


49741 (INIS-SU-129) Crystal growth from solution. Growth 
of monocrystals and films of high-temperature superconduc- 
tors. V. w. Extended theses. AN SSSR, Moscow (USSR); 
Ministerstvo Khimicheskoj Promyshlennosti SSSR, Moscow (USSR). 
1988. 451p. (In Russian). (CONF-8811251—: 7. All-Union confer- 
ence on crystal growth, Moscow (USSR), 14 Nov 1988). Order 
Number DE90705921. Available from NTIS (US Sales Only), PC 
A20/MF A01 - OSTI; INIS. 

T-14352. 

Individual items in scope for the data base are processed sepa- 
rately. (DLC) 
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Refer also to citation(s) 48762, 48881, 48990, 49125, 49126, 
49199, 49246, 49250, 49252, 49253, 49263, 49264, 49291, 49292, 
49298, 49313, 49314, 49315, 49320, 49410, 49411, 49420, 49477, 
49698, 49735, 49736, 49901, 49958, 49972, 49974, 49990, 50005, 
50257, 50323, 50377, 50444, 51233, 51244, 51260, 51262, 51281, 
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49742 (AD-A-208504/1/XAB) Advanced tribological coatings 
for high-specific-strength alloys. Progress report No. 4, 29 
September 1988-29 March 1989. UKAEA Northern Research 
Labs., Risley (UK). 29 Mar 1989. 3p. Available from NTIS, PC 
AO2/MF A01. 

It is intended to select the most promising surface treatments 
from this study and arrange coating of rolling contact, fatigue, and 
pin/disc tribometer specimens to evaluate their friction, wear, and 
fatigue properties. 


49743 (AD-A-—208717/9/XAB) Probabilistic description of fa- 
tigue crack growth under constant-and variable-amplitude 
loading. Final report. Ghonem, H.; Zeng, M. Rhode Island Univ., 
Kingston, RI (USA). Dept. of Mechanical Engineering and Applied 
Mechanics. Mar 1989. 188p. Available from NTIS, PC AO9/MF A01. 

This report is concerned with the description of the development 
and application of a stochastic crack-growth model. It is built as a 
discontinuous Markov process and is inhomogeneous with respect 
to the number of cycles required for the crack to reach a specified 
crack length. The model is then used to describe the evolution of 
the crack length in terms of growth curves, each of whose points 
possess equal probability of advancing from one position to another 
forward position. The validity of the model is established by apply- 
ing it to constant-as well as to variable amplitude loading. In those 
applications the theoretical constant probability crack growth curves 
generated by the model compared to those experimentally obtained 
using Al 7075-T6 and Al 2024-T3 material for constant-amplitude 
loading while Ti-6AI-4V was used in single overload application. Re- 
sults of these comparisons indicate the ability of the proposed 
model when fitted with parameters whose values can be obtained 
from a limited numbers of experimental tests, to predict the crack 
growth statistics under different loading conditions. 


49744 (AD-A-208764/1/XAB) Thermomechanical processing 
of aluminum alloy 2090 for superplasticity. Master’s thesis. 
Choudhry, M.B. Naval Postgraduate School, Monterey, CA (USA). 
Mar 1989. 85p. Available from NTIS, PC AOS/MF A01. 

The effect of processing variables on the microstructural develop- 
ment and superplasticity of aluminum alloy 2090, a high-strength 
aluminum-copper-lithium-zirconium alloy of reduced density in com- 
parison to other A1-based materials, was investigated. Following 
previous research, warm rolling was conducted to strains up to 
3.36, and it was found that increasing the strain to values greater 
than 2.6 offered no improvement in subsequent superplastic re- 
sponse. Increased rolling speeds likewise did not enhance ductility 
above a maximum value of approximately 240%. Microstructural 
examination revealed a refined, homogeneous microstructure con- 
sisting of T2 particles distributed in an alloy matrix. These particles 
reside is triple junctions in a recovered microstructure. 


49745 (AEEW-R-2400) Corrosion of carbon steel welds. 
Daniel, B. UKAEA Atomic Energy Establishment, Winfrith (UK). Ma- 
terials Technology Div. Sep 1988. 24p. Order Number DE90602380. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This report assesses the factors which cause preferential attack 
to occur in carbon steel fusion welds. It was concluded that the 
main factors were: the inclusion content of the weld metal, the po- 
tential of the weld metal being less noble than that of the parent, 
and the presence of low-temperature transformation products in the 
heat-affected zone of the weld. These factors should be minimized 
or eliminated as appropriate so that the corrosion allowances deter- 
mined for carbon steel waste drums is also adequate for the welds. 
An experimentaltheoretical approach is recommended to evaluate 
the relative corrosion resistance of welds prepared from BS 4360 
grade 43A steel to that of the parent material. (author). 


49746 (BNL-43179) Neutron scattering studies of pre- 
martensitic phenomena. Shapiro, S.M. Brookhaven National Lab., 
Upton, NY (USA). 1989. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-8907114—2: In- 
ternational conference on martensitic phase transformations 
(ICOMAT-89), Sydney (Australia), 3-7 Jul 1989). Order Number 
DE90000025. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 





Elastic neutron diffraction and inelastic neutron scattering are 
ideal techniques for studying premartensitic behavior in metallic al- 
loys. By necessity, real, bulk samples are probed replete with their 
intrinsic defects. Also, because of the properties of the neutron it is 
straightforward to probe the behavior of the phonon modes away 
from the zone center which is probed in the normal ultrasonic 
techniques. A wide variety of alloys exhibiting martensitic transfor- 
mations have been studied. It will be shown that most systems 
undergoing diffusionless transformations exhibit premartensitic be- 
havior in that precursor effects are seen at temperatures well above 
the martensitic transformation temperature, Ty. This behavior mani- 
fests itself in an anomalous temperature dependence of the energy 
of a particular phonon mode as the temperature approaches Ty. 
The wavevector of this mode is frequently away from the zone cen- 
ter (i.e., q + O). This softening is nearly always accompanied by 
elastic diffuse scattering at the same wavevector. Particular exam- 
ples to be discussed are the alkali metals, w-phase materials and 
Ni-based alloys. 34 refs., 9 figs. 


49747 (CONF-8811195-, pp. 3-14) Atom transport and 
phase separation in irradiated Cu-Ni-Fe alloys. Wollenberger, 
H.J. (Hahn-Meitner-Institute Berlin (West Germany)). Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Radiation-induced atom transport controls phase stability under 
irradiation. Quantitative understanding of the latter phenomenon re- 
quires measurement of all relevant components of atom transport 
as well as of all quantities which characterize the concurrent 
phases. These requirements can be met for sufficiently simple sys- 
tems. The paper gives an overview on studies by means of electron 
microscopy, field ion microscopy with atom probe, small angle neu- 
tron scattering, and diffusion coefficient measurements by depth 
profiling with dynamical secondary ion mass spectroscopy, all for 
samples irradiated with electrons, protons or heavy ions of Cu-Ni- 
Fe. Evaluation of the data revealed detailed insights into the 
counteraction of precipitate dissolution by atomic mixing and re- 
precipitation by radiation-enhanced interdiffusion as well as into the 
evolution path of phase changes. In Cu-Ni-Fe the interstitial trans- 
port mechanism changes the tie-line for the alloy decomposition 
substantially when compared with the unirradiated case. Proton irra- 
diation to fluences above 0.1 dpa indicate evolution of long-range 
composition fluctuations superimposed on the periodically decom- 
posed two-phase structure. The obtained information show the 
importance of a combined application of microscopic, diffraction, 
and direct methods for atomic transport measurements. 


49748 (CONF-8811195-, pp. 15-28) Stochastic description 
of cascade size effects on phase stability under irradiation. Bel- 
lon, P. (CECM-CNRS, Vitry (France)); Martin, G. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 
Cascade size may affect phase stability under irradiation because 
of two distinct contributions: the replacement to displacement cross 
section ratio depends on the deposited energy density; ballistic 
jumps which tend to disorder ordered compounds occur by bursts 
(of size b), while thermal jumps which restore long range order oc- 
cur one by one. The latter effect cannot be handled by standard 
rate theory. A stochastic treatment of the problem, based on a 
Fokker Planck approximation of the relevant master equation is 
summarized. It is shown that the possible values of the long range 
order parameter under irradiation are not affected by the size b of 
the bursts, but that the respective stability of the former is b depen- 
dent. As a consequence, the stability diagram of phases under 
irradiation varies with b. Such a diagram is computed for the NigsMo 
system where three structures are competing: the disordered solid 
solution, D1, and DOz3. A broadening by 100K of the stability do- 
main of the short range ordered structure to the expense of the long 
range ordered one is predicted when increasing b from 1 to 100. 
The stochastic potentials introduced in the present treatment are by 
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no means free energies of some constrained state. They can how- 
ever be computed in a mean field type approximation. 


49749 (CONF-8811195-—, pp. 29-34) Mechanisms of cascade 
collapse. Diaz de la Rubia, T. (Univ. of Illinois, Champaign (USA)); 
Smalinskas, K.; Averback, R.S.; Robertson, I.M.; Hseih, H.; 
Benedek, R. Oak Ridge National Lab., TN (USA). 1988. DOE Con- 
tract AC02-76ER01198;W-31-109-ENG-38. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The spontaneous collapse of energetic displacement cascades in 
metals into vacancy dislocation loops has been investigated by 
molecular dynamics (MD) computer simulation and transmission 
electron microscopy (TEM). Simulations of 5 keV recoil events in 
Cu and Ni provide the following scenario of cascade collapse: (i) 
atoms are ejected from the central region of the cascade by re- 
placement collision sequences; (ii) the central region subsequently 
melts; (iii) vacancies are driven to the center of the cascade during 
resolidification where they may collapse into loops. Whether or not 
collapse occurs depends critically on the melting temperature of the 
metal and the energy density and total energy in the cascade. Re- 
sults of TEM are presented in support of this mechanism. 


49750 (CONF-8811195-, pp. 35-40) Diffuse scattering of x- 
rays in metals after low temperature fast neutron irradiation. 
Waliner, G. (Sektion Physik der Ludwig-Maximilians-Universitaet, 
Muenchen (West Germany)); Franz, H.; Rauch, R.; Schmalzbauer, 
A.; Peisl, J. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

Defects introduced into single crystals of Al, Cu, and Fe by low 
temperature fast neutron irradiation were examined by diffuse scat- 
tering of X-rays. Structure and correlations of interstitials and 
vacancies were investigated after irradiation and during annealing. 
The primary defect structure is characterized by the correlation of 
defects in defect cascades. Size distributions for the arrangement of 
interstitials and vacancies were obtained. The evolution of the dam- 
age structure during recovery was followed and found to depend on 
the primary damage state. In Al the authors find large and dilute 
cascades with a mean radius of R ~ 90 A, whereas in Cu small 
and dense cascades with R = 20 A are produced. During recovery 
in Cu dislocation loops of interstitial and vacancy type are formed. 
in Al agglomeration of interstitials does not lead to loop formation. 
In Fe rather dilute cascades with R ~ 60 A are observed. Here only 
small agglomerates of interstitials evolve during recovery in stages | 
and Ill. 


49751 (CONF-8811195-—, pp. 41-46) Observation of radiation- 
induced defect formation in aluminum by high-resolution 
transmission electron microscopy. Howe, J.M. (Carnegie Mellon 
Univ., Pittsburgh, PA (USA)); Sarikaya, M. Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

High-resolution transmission electron microscopy was used to in- 
vestigate the structure and growth kinetics of early-stage 
radiation-induced defects in commercially pure Al. The majority of 
defects were determined to be single and multiple interstitial Frank- 
partial loops, although some perfect dislocation loops and vacancy 
loops were also observed. The growth rates of loops with final radii 
less than 8 nm were recorded in situ and were found to be approxi- 
mately 0.2 nm/sec for an electron density of about 4 x 1077 
electrons/em* x sec. These results are similar to previous high- 
voltage electron microscope analyses performed on larger 
radiation-induced defects in Al alloys. 


49752 (CONF-8811195-—, pp. 47-52) Guinier-Preston | zones 
in Al-1.75 at.% Cu single crystals. Mueller, P.P. (inst. f. Ange- 
wandte Physik, Zuerich (Switzerland)); Schoenfeld, B.; Kostorz, G.; 
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Buehrer, W. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The elastic diffuse neutron scattering from two Al-1.75 at.% Cu 
single crystals with either the isotope Cu-63 or Cu-65, aged to con- 
tain type-| Guinier-Preston zones has been measured along a 
reciprocal lattice line and evaluated based on an expansion of the 
atomic displacement scattering up to terms of third order. It is shown 
that erroneous results for the short-range order term are obtained if 
the evaluation does not include data from the first Brillouin zone. 
The most reliable short-range order scattering extracted for both 
crystals is consistent with essentially single-layered Cu-rich zones. 


49753 (CONF-8811195~, pp. 53-58) A neutron diffraction 
study of non-stoichiometric Mn;_, O. Radler, M. (Northwestern 
Univ., Evanston, IL (USA)); Faber, J. Jr.; Cohen, J.B. Oak Ridge 
National Lab., TN (USA). 1988. DOE Contract FG02-84ER45097;W- 
31-109-ENG-38. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Rietveld analysis of Bragg intensities from in-situ neutron powder 
diffraction of nearly stoichiometric Mno.99990 reveals the presence 
of several percent Mn interstitials. Similar to isostructural Fe;_,O, 
the cation interstitials are tetrahedrally coordinated in the rocksalt 
structure (Fm3m). 


49754 (CONF-8811195—, pp. 59-64) Diffuse x-ray scattering 
study of CuzAu above the order-disorder transition tempere- 
ture. Butler, B.D. (Northwestern Univ., Evanston, IL (USA)); Cohen, 
J.B. Oak Ridge National Lab., TN (USA). 1988. From MRS sympo- 
sium on characterization of the structure and chemistry of defects in 
materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characteriza- 
tion of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

The x-ray diffuse scattering from a single crystal of CuszAu was 
measured in absolute units in a volume of reciprocal space. The 
measurement was made while the crystal was held at 703 K (ap- 
proximately 35 K above the critical temperature for ordering) and 
the measured intensity was separated into components due to short 
range order (SRO) and strain. The Warren short range order pa- 
rameters, pair interaction potentials and the first and second order 
static atomic displacements were obtained by Fourier inversion of 
these separated intensities. The relative interatomic pair potentials, 
out to the third shell, were found to be V2/V; = -0.5 and V3/V; ~ 0 
consistent with earlier determinations. The first order atomic pair 
displacements were found to be contrary to what has previously 
been assumed: Au-Au first neighbor pairs were found to have 
negative displacements on average and Au-Cu pairs positive dis- 
placements, compared to the average interatomic distance. 


49755 (CONF-8811195-, pp. 65-70) Double crystal syn- 
chrotron x-ray diffraction study of stoichiometry in gallium 
arsenide. Cockerton, S. (Univ. of Durham (England)); Green, G.S.; 
Tanner, B.K. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The integrated x-ray diffraction intensities of quasi-torbidden re- 
flections in gallium arsenide, such as the 002, are particularly 
sensitive to stoichiometry variations. The authors show here that the 
integrated intensity as a function of wavelength exhibits a minimum 
whose position is dependent on the stoichiometry. Using syn- 
chrotron radiation to tune the wavelength, they have performed 
measurements on a horizontal Bridgman grown crystal. A shift in 
the minimum is observed between measurements made from differ- 
ent parts of the sample consistent with arsenic loss at the surface 
of the crystal. 
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49756 (CONF-8811195—, pp. 71-76) X-ray section topogra- 
phy of hydrogen precipitates in silicon. Cui, S.F. (Univ. of 
Durham (England)); Green, G.S.; Tanner, B.K. Oak Ridge National 
Lab., TN (USA). 1988. From MRS symposium on characterization 
of the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Spherical strain centers produced by annealing of silicon crystals 
grown in a hydrogen atmosphere have been studied by x-ray sec- 
tion topography. Excellent agreement has been found between 
experimental images and those simulated by numerical solution of 
Takagi’s equations. The contrast differences between images in four 
reflections are examined and recommendations made as to the 
most suitable conditions for the study of oxygen precipitates in pro- 
cessed silicon wafers. 


49757 (CONF-8811195-, pp. 77-80) Formation of interstitial 
dislocation loops in Fe-Cr and Fe-Mo alloys during electron ir- 
radiation. Baker, D.R. (Univ. of Birmingham (England)); Loretto, 
M.H.; Smaliman, R.E.; English, C.A.; Little, EA. Oak Ridge National 
Lab., TN (USA). 1988. From MRS symposium on characterization 
of the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Elevated temperature 1 MeV electron irradiations have been car- 
ried out on a series of Fe-Cr alloys (1-10 wt. % Cr) and an Fe-10 
wt % Mo alloy. Results show that dislocation loop populations are 
similar in all the Fe-Cr alloys and in the Fe-10 Mo alloy, and consist 
of an approximately equal distribution of a <100> and a/2<111> 
Burgers vector types. Differences in loop morphologies and behav- 
ior may be related to the nature of the solute. 


49758 (CONF-8811195-, pp. 81-86) X-ray diffuse scattering 
study of vacancy and interstitial loops in ion-irradiated copper. 
Maeta, H.; Larson, B.C.; Sjoreen, T.P.; Thomas, D.K.; Oen, O.S.; 


Lewis, J.D. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 


als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

Interstitial and vacancy loops in ion-irradiated copper have been 
studied through the use of x-ray diffuse scattering in the Asymptotic 
scattering region near the (111) reflection. Diffuse scattering mea- 
surements were made on copper single crystals irradiated at room 
temperature with He, O, and Si ions, and the results have been 
analyzed in terms of size distributions of interstitial and vacancy dis- 
location loops. The measurements were made in an off-symmetry 
direction (along the Ewald Sphere) using a single angular setting of 
a linear position sensitive detector. The He ion-irradiation was found 
to produce mainly interstitial loops while the O and Si irradiations 
produced both vacancy and interstitial loops. 


49759 (CONF-8811195-—, pp. 87-92) X-ray diffraction from ion 
implanted zones. Rao, S.I. (Virginia Polytechnic Institute and State 
Univ., Blacksburg (USA)); Houska, C.R.; Grabowski, K.; Claaussen, 
J.; lee, G.; Habenschuss, A. Oak Ridge National Lab., TN (USA). 
1988. DOE Contract AC05-840R21400. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

Measurements of x-ray profiles and diffuse scattering from (111) 
and (100) oriented single crystal Niobium films implanted with Nitro- 
gen to average levels of 5 and 0.5 atomic percent are discussed. 
Theoretical analysis of the asymmetric Bragg profiles are used to 
determine the strain profile in the implanted films. The measured 
strain profile results from two factors: (i) depth distribution of im- 
plants and knock-on damage and (ii) elastic constraints. Residual 
elastic strains develop due to the constraints imposed by a sapphire 
substrate. Comparison of the diffraction results with theoretical pre- 
dictions of TRIM indicates the presence of measurable knock-on 
damage in the films. Huang and Stokes-Wilson scattering measure- 
ments made using synchrotron radiation at the ORNL beamline, 





Brookhaven National Laboratory, were used to reveal the identity of 
defects formed during the knock-on process. 


49760 (CONF-8811195-, pp. 93-98) X-ray line profile analy- 
sis based upon correlated dislocations. Rao, S.I. (Virginia 
Polytechnic Institute and State Univ., Blacksburg (USA)); Houska, 
C.R. Oak Ridge National Lab., TN (USA). 1988. From MRS sympo- 
sium on characterization of the structure and chemistry of defects in 
materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characteriza- 
tion of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

X-ray diffraction line profiles have been described in an earlier 
work published by the authors as a convolution of three functions: 
particle size broadening, and two types of non-uniform strain broad- 
ening. The strain coefficients used in this approach are simply 
related to the strain coefficients obtained by Krivoglaz et al., using a 
theory based upon correlated dislocations. This connection enables 
them to determine the dislocation density and the ratio of the corre- 
lation range to the mean particle size. Results for cold worked fcc 
and bec materials as well as highly imperfect sputtered films of Mo 
are considered. Dislocations are highly correlated in cold worked 
metals, whereas correlation is much lower in sputtered films de- 
posited at low temperatures. In each case, the dislocation density is 
high. An analysis of wear debris consisting of cubic Zirconia gave 
the highest dislocation density and correlation. The close similarity 
between the early work on cold work filings and wear debris pro- 
vides insights on wear mechanisms. 


49761 (CONF-8811195—, pp. 99-104) Effect of alloying ele- 
ments and annealing on irradiation-induced defects in iron 
alloys. Krishnamoorthy, V. (Univ. of Florida, Gainesville (USA)); 
Ebrahimi, F. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

Iron alloys (Fe, Fe-0.7Ni, Fe-0.7Ni-0.025P) were irradiated at 
288°C to a fluence of 4.63 x 10'® neutrons/cm?. Analysis of the 
as-irradiated alloys showed irradiation-induced defects in the form 
of interstitial prismatic dislocation loops. The defect size decreased 
and the defect number density increased with increasing impurity 
content. The pure iron alloy contained dislocation loops predomi- 
nantly with an a<100> Burgers vector. The Fe-Ni and Fe-Ni-P 
alloys, however, contained loops predominantly with an a/2<111> 
Burgers vector. Annealing at 500°C increased the size and de- 
creased the number density of dislocation loops in all the alloys. 
The a<100> dislocation loops seemed to grow at the expense of 
the a/2<111> dislocation loops. The results are explained by a so- 
lute trapping mechanism. 


49762 (CONF-8811195—, pp. 105-110) Production and obser- 
vation of single Frenkel pairs in materials. Bruebier, M. 
(Hahn-Meitner-Institut, Berlin (West Germany)); Haeblein, H.; Met- 
zner, H.; Sielemann, R. Oak Ridge National Lab., TN (USA). 1988. 
From MRS symposium on characterization of the structure and 
chemistry of defects in materials; Boston, MA (USA); 28 Nov - 3 
dec 1988. In Characterization of the structure and chemistry of de- 
fects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

Monoenergetic recoil of 29 eV on ‘In atoms due to neutrino 
emission in combination with the microscopic PAC method is uti- 
lized to study single Frenkel pairs in materials. The ''In atoms 
serve as primary knock-on atoms and are simultaneously nuclear 
probes for PAC. In this way microscopic information on the Frenkel 
pair formation process and the thermal behavior of vacancies and 
interstitials in several fec metals (Cu, Ag, Al) have been obtained. In 
semiconductor Ge an intrinsic defect - probably a monovacancy - is 
observed. No indication of Frenkel pair production was found in the 
intermetallic compound Pdin. 


49763 (CONF-8811195-, pp. 111-118) A nuclear magnetic 
resonance and transmission electron microscopic study of 
moving dislocations in ternary Al-base alloys. De Hosson, 
J.T.M. (Univ. of Groningen (Netherlands)); Kanert, O. Oak Ridge 
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National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Pulsed nuclear magnetic resonance proved to be a complemen- 
tary new technique for the study of moving dislocations in Al-Mg-Zn 
alloys. The NMR technique, in combination with transmission elec- 
tron microscopy have been applied to study dislocation motion in 
Al-0.6 at % Mg-1 at % Zn and Al-1.2 at % Mg-2.5 at % Zn. From 
the motion induced part of the spin-lattice relaxation rate the mean 
jump distance of mobile dislocations has been determined as a 
function of strain. From the NMR data it is concluded that moving 
dislocations advance over a number of solute atoms in these alloys 
as described by Mott-Nabarro’s model. 


49764 (CONF-8811195-—, pp. 119-124) Microstructural char- 
acterization of a-Al,O3, implanted with iron. Skiad, P.S.; 
McCallum, J.D.; Pennycook, S.J.; McHargue, C.J.; White, C.W.; 
Perez, A. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. in 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The microstructural and compositional changes produced in the 
near surface region of single crystals of a-Al,O3 by ion-implantation 
with iron have been investigated by a number of complementary 
techniques, including Rutherford backscattering spectroscopy (RBS), 
conversion-electron Moessbauer spectroscopy (CEMS), analytical 
electron microscopy (AEM), and scanning transmission electron mi- 
croscopy (STEM). Iron precipitates, 1 to 3 nm in diameter, have 
been identified in as-implanted material at depths corresponding to 
the peak in the deposited iron concentration profile. The same tech- 
niques have been used to monitor the redistribution of iron and the 
corresponding changes in valence state during post-impiantation an- 
nealing. Electron microscopy has been used to correlate RSB and 


CEMS results with the microstructural development. 


49765 (CONF-8811195—, pp. 125-130) Sintering behavior of 
an isolated pore: Monte Carlo simulation. Wan Y. Shih (Univ. of 
Washington, Seattle (USA)); Weiheng Shih; Ilhan A. Aksay. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

Microstructures play an important role in sintering. However, most 
existing sintering theories are macroscopic and do not consider the 
topological constraints in a microstructure. To fully take into account 
the microstructural effect, Anderson et al. developed a Monte Carlo 
statistical mechanics model to study the grain growth behavior of a 
fully dense system. Here they have developed a generalized model 
which allows both densification and grain growth to occur. The den- 
sification occurs through the diffusion of matter and is incorporated 
in the Monte Carlo procedure. Thus they can monitor both the mi- 
crostructural evolution and the densification at the same time during 
heat treatment. To their knowledge, this is the first statistical me- 
chanics model constructed for sintering. As a quantitative example, 
the sintering behavior of an isolated pore of various sizes and 
shapes at different grain growth rates is studied. 


49766 (CONF-8811195-, pp. 185-190) A study of structural 
properties of the TiO2-NbO, solid solution by neutron diffrac 
tion. Yamada, Hisao (BP Research International, Cleveland, OH 
(USA)); Teller, R.G.; Song, Inho. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The structural properties of the TiO2 - NbOz solid solution have 
been investigated experimentally by the time-of-flight neutron 
diffraction method. It is found that (1) the position parameter for 
oxygen ions decreases linearly with increasing Nb concentration, (2) 
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the four short metal-oxygen distances increase linearly with increas- 
ing Nb concentration, while the two long distances remain constant, 
(3) the metal-oxygen-metal bond angle, a, exhibits a noticeable de- 
viation from that found in rutile at low Nb concentration, (4) Nb** 
occupy both regular cation and octahedral interstitial sites at low Nb 
concentration, but Ti*+* ions are increasingly squeezed out from the 
regular cation sites to octahedral and tetrahedral interstitial sites at 
Nb concentrations higher than 30 mole%. 


49767 (CONF-8811195-, pp. 197-202) On the atomic and 
magnetic structure of Er2Fe;7. Kumar, R. (Univ. of Missouri, 
Columbia (USA)); Yelon, W.B. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 
defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

The authors present the results of Rietveld analysis on the neu- 
tron diffraction intensities of EroFe;7, which crystallizes in the 
hexagonal Th2Ni;7 phase. Of the reflection sets, h-k + 3n, | = 2n+1 
and | = 2n, the former fit better than the latter and are in general 
more intense. This suggests disordered transition-metal-substitution 
on the planes parallel to the c-axis resulting in stacking faults; 
ABAB... is the usual sequence of ordered transition-metal- 
substitutions in the parent CaCus phase. Influence of such 
deformations on the interatomic distances in the substitution zone 
and the consequent magnetic bonding and anisotropy is discussed. 


49768 (CONF-8811195—, pp. 203-208) XPS study of CdTe 
surtace layers: Effects of hydrogen. Svob, L. (C.N.R.S., Meudon 
Principal (France)); Ballutaud, D.; Heurtel, A.; Marfaing, Y. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The effects of different hydrogen or equivalent deuterium treat- 
ments on CdTe superticial layers are studied. Surface chemical 
analysis is performed by x-ray photoelectron spectroscopy and hy- 
drogen profiles are controlled by secondary ion mass spectroscopy 
using deuterium. Hydrogen plasma etching leads to a clean and 
nearly stoichiometric surface, and the surface abrasion rate is 
higher than the hydrogen in-diffusion rate. Deuterium implantation 
by a Kaufman source leads to surface depleted of tellurium and 
prevents them from further oxidation. Annealing under deuterium 
gas produces a similar surface, free from oxide, but not stable with 
regard to further oxidation. 


49769 (CONF-881 1195-, pp. 249-254) Stability of 
Pb, _,Eu,Te alloys. Salamanca-Young, L. (Univ. of Maryland, Col- 
lege Park (USA)); Wuttig, M.; Nahm, S.; Partin, D.L.; Hermans, J. 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The authors present high resolution transmission electron mi- 
croscopy results of Pb,_,EuxTe alloys that show evidence for a 
compositional instability for x ~ 0.5 when the alloys are grown on 
BaF. substrates. The Pb,_,Eu,Te solid solution becomes stable at 
room temperature if a buffer layer of PbTe is grown on the BaF2 
substrate prior to the growth of the Pb, _,Eu,Te layer. The stabiliza- 
tion of the Pb;_,Eu,Te solid solution is the result of the additional 
energy term due to the strain between the Pb,_,Eu,Te film and the 
PbTe buffer layer. The estimated critical temperatures for decompo- 
sition of the Pb,_,Eu,Te alloys with and without the PbTe buffer 
layer are = 0 K and = 366 K, respectively in accord with their ex- 
perimental observational. The authors also present models for the 
structure of the decomposed phase and use them to obtain simu- 
lated images using computing methods. The simulated images are 
compared with those obtained experimentally. 


49770 


(CONF-8811195—, pp. 255-260) Magnetic resonance 
and electronic spectroscopy of defects in M2P2S_ layered com- 
pounds. Lifshitz, E. (Univ. of Michigan, Ann Arbor (USA)); Francis, 
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A.H. Oak Ridge National Lab., TN (USA). 1988. From MRS sympo- 
sium on characterization of the structure and chemistry of defects in 
materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characteriza- 
tion of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

The lamellar transition metal chalcogeno-phosphates (M2P2S¢) 
form an important family of two-dimensional semiconducting materi- 
als. They exhibit highly two-dimensional physical properties and an 
unusual solid-state chemistry that makes them of interest for new 
technologies. The lamellar structure is formed by stacking layers 
along a unique crystallographic axis. Under appropriate conditions, 
guest molecules can diffuse into the space between the layers to 
form intercalation compounds. The process of intercalation often 
creates defects and impurity sites resulting in a dramatic modifica- 
tion of the chemical and physical properties of the host lattice. 
Several experimental methods have been utilized to characterize 
the defect structure produced by intercalation: ESR spectroscopy 
has revealed the equilibrium structure of intercalated molecules. 
Photoluminescence studies have shown a broadening of the con- 
duction band due to the insertion of defect levels near the band 
edges. Optically detected magnetic resonance measurements 
demonstrated the presence of a strongly coupled donor-acceptor 
pair in the intercalated lattice. 


49771 (CONF-8811195-, pp. 341-348) Field ion microscopy 
of quasicrystals. Elswijk, H.B. (Univ. of Groningen (Netherlands)); 
De Hosson, J.T.M. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

A Field lon Microscope Imaging Atom Probe (FIM-IAP) has been 
applied to study the atomic structure of the icosahedral phase of the 
Al-Mn system. A multiple twinning model for icosahedral quasicrys- 
tals could be disproved, by calculating its Fl image, and comparing 
it with experimental images. One of the decorations of the three 
dimensional Penrose packing (3DPP) of which Fl images were cal- 
culated does compare favorably with experimental images, as far as 
the relative prominence of the two and fivefold poles, and the inter- 
planar distances along the twofold directions are concerned. In 
particular an atomic decoration of vertices and two sites in the inte- 
rior of the thick rhombohedron, which is one of the two building 
blocks of the 3DPP, turned out to be in agreement with the experi- 
mental findings. 


49772 (CONF-8811195-, pp. 379-388) Forces through epi- 
taxially grown interfaces. Flynn, C.P. (Univ. of Illinois, Urbana 
(USA)). Oak Ridge National Lab., TN (USA). 1988. DOE Contract 
AC02-76ER01198. From MRS symposium on characterization of 
the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Experiments are described in which crystals are grown by molec- 
ular beam epitaxy to reveal the character of the forces transmitted 
through interfaces. Both long range forces carried by the electron 
liquid in metals, and short range interactions associated with atomic 
size and misfit, are discussed. 


49773 (CONF-8811195—, pp. 389-396) Correlation between 
the structure, energy, and local elastic properties of grain 
boundaries in metals. Wolf, D. (Argonne National Lab., IL (USA)); 
Kluge, M.; Lutsko, J. Oak Ridge National Lab., TN (USA). 1988. 
DOE Contract W-31-109-ENG-38. From MRS symposium on char- 
acterization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

The zero-temperature energies and equilibrium volume expan- 
sions of point-defect free asymmetrical grain boundaries (GBs) 
involving the four densest planes in fee bicrystals (with some higher- 
index plane on the other side of the interface) have been determined 
using an embedded-atom-method potential fitted to Au. It is found 
that the two asymmetrical tilt GBs at the endpoints of the related 





GB energy vs. twist misorientation curves give rise to pronounced 
energy cusps. As for symmetrical GBs, a practically linear relation- 
ship between the GB energy and equilibrium volume expansion is 
observed. The volume expansion and the destruction of the perfect- 
crystal stacking at the GB are shown to cause a pronounced local 
decrease in the resistance towards shear parallel to the GB plane. 


49774 (CONF-8811195-—, pp. 415-420) Effect of magnesia on 
mass transport at the surface of alumina. Mukhopadhyay, S.M. 
(Cornell Univ., Ithaca, NY (USA)); Blakely, J.M. Oak Ridge National 
Lab., TN (USA). 1988. From MRS symposium on characterization 
of the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The modification of surface mass transport rates due to the pres- 
ence of a divalent dopant in alumina has been studied. The 
composition of the prismatic (1010) surface of sapphire, doped with 
MgO by two different techniques, has been monitored with Auger 
electron spectroscopy. Mass transport at these doped surfaces has 
been measured by observing the rate of decay of a periodic surface 
profile. Short wavelength patterns were used so that the transport 
process would be dominated by solid state diffusion. The analysis 
assumes an isotropic surface free energy, the implications of which 
are discussed. It was found that during annealing in air, both sur- 
face and bulk diffusion mechanisms contribute to ionic mobility. The 
effect of Mg ions seems to depend on its thermodynamic activity. 
When the surface coverage is low, up to about 20%, the effect of 
the dopant is not significant. When the surface concentration of Mg 
increases to that corresponding to spinel (about 33%), the mass 
transport rate increases significantly. From these observations, it is 
implied that a second phase may be required to markedly enhance 
the surface mass transport rate of alumina in air. The results ob- 
tained in this study have been critically analyzed and are discussed 
in light of other data for mass transport in alumina. 


49775 (CONF-8811195-, pp. 479-484) Atom-probe field-ion 
microscopy of grain boundary segregation. Alvensieben, L.V. 
(Universitaet Goettingen (West Germany)); Haasen, P. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Grain boundary analysis with the help of atom-probe field-ion mi- 
croscopy (AP-FIM) needs an aimed tip-preparation technique unless 
the grain size of the material is very small. With the help of a dedi- 
cated FIM-tipholder for the TEM the distance grain boundary-apex 
is determined and reduced by a controlled backpolishing method to 
make the grain boundary accessible to APFIM analysis. Tilt angle 
and tilt axis of the grain boundary were determined analyzing the 
Kikuchi diagrams of the two grains. In nickel 1 at% carbon some 
atoms image brighter than others. With the help of the drop of the 
detector current it can be shown that these atoms are carbon. With 
the help of this feature the distribution of the carbon atoms in the 
matrix can directly be determined in the FIM. A segregation of car- 
bon at grain boundaries was detected with the atomprobe. 


49776 (CONF-8811195-—, pp. 509-514) Transmission electron 
microscopic study of precipitates in Fe-doped InP crystals 
grown by metalorganic vapor phase epitaxy. Ueda, O. (Fujitsu 
Labs., Ltd., Atsugi (Japan)); Nakai, K.; Yamakoshi, S.; Umebu, I. 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The nature and distribution of precipitates in Fe-doped InP crys- 
tals grown by metalorganic vapor phase epitaxy at 650°C are 
studied by transmission electron microscopy. The precipitates are 
spherical in shape, 4-20 nm in diameter, and uniformly distributed in 
the crystals. They are coherent FeP precipitates with certain orien- 
tation relationship to the InP. The precipitates are observed in 
crystals with Fe-doping gas flow rates of more than 20 mV/min. Their 
density increases from 8 x 10’? to 1 x 1014 cm-3, as the gas flow 
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rate increases from 20=100 ml/min, while the size is almost con- 
stant. In crystals doped with less than 5 ml/min, precipitates are not 
observed. Crystals grown with a gas flow rate of 5 ml/min contain a 
Fe-concentration of about 10'? cm-* which is the solubility limit of 
Fe in InP at 650°C. From these results, it is strongly suggested that 
when the doped Fe concentration exceeds the solubility limit, excess 
Fe atoms tend to condense in the matrix forming FeP precipitates. 


49777 (CONF-8811195-—, pp. 515-520) Growth and structure 
of Ti and Ta silicides formed by interfacial reaction between Ti- 
Ta alloy films and Si. Ben-Tzur, M. (Technion, Israel Institute of 
Technology, Haifa); Eizenberg, M.; Greenblatt, J. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Interfacial reactions between Ti-Ta alloy films and single crystal Si 
have been studied by Auger electron spectroscopy, transmission 
electron microscopy and x-ray diffraction. It has been found that 
only binary compounds, silicides of each of the metals, and not any 
ternary compounds, are formed. The reaction products at the early 
stages of the reaction are TasSi,, TaSiz and the metastable (C49 
structure) TiSi,. The final stage of the reaction consists of a uniform 
intermixing of the disilicides, TiSi2 and TaSiz. Alloying causes a shift 
in the temperature of silicide formation to intermediate values be- 
tween those for pure Ti and Ta (500 and 700°C, respectively), and 
this value increases with Ta content in the alloy film. 


49778 (CONF-8811195-—, pp. 521-526) Dislocation generation 
mechanisms and layer growth in InP xy as a function of 
growth conditions. Frigeri, C. (CNR-MASPEC institute, Parma 
(Italy)); Gleichmann, R.; Pelosi, C.; Attolini, G. Oak Ridge National 
Lab., TN (USA). 1988. From MRS symposium on characterization 
of the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

By studying InP epitaxies it has been found that optimum growth 
conditions are not achieved under low growth rate regimes, which, 
on the contrary, yield a defect density nearly as high as under high 
growth rate conditions, due to the creation of a very high density of 
point defects from which dislocation loops originate. Such loops are 
generated not only at the substrate-epilayer interface but also 
throughout the layer and depend on the supersaturation of the feed- 
ing phases. Under conditions yielding high dislocation density both 
layer and hillock growth mainly occur by spiral growth. 


49779 (CONF-8811195-, pp. 539-544) Assessment of thin 
heteroepitaxial layers using skew angle asymmetrical x-ray 
double crystal diffraction. Miles, S.J. (Univ. of Durham (England)); 
Green, G.S.; Tanner, B.K.; Halliwell, M.A.G.; Lyons, M.H. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

Asymmetric reflections in which the beam paths are skew with re- 
spect to the sample surface have been used to characterize thin 
heteroepitaxial layers by double axis x-ray diffractometry. By utiliz- 
ing reflections with Bragg cones which are partially embedded in 
the sample surface it is possible to tune to grazing the angles of in- 
cidence or emergence. Enhanced layer to substrate peak intensity 
ratio and narrower layer peak widths can be obtained. The tech- 
nique is demonstrated using skew angle reflections 333, 133 and 
044 from a 400 A GainAsP layer on an InP substrate. 


49780 (CONF-8811195-, pp. 563-568) Chemical analysis of 
ternary semiconductors by critical voltage measurements. 
Speliward, P. (Univ. of Bristol (England)); Cherns, D. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 
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Critical voltage phenomena seen in electron diffraction can be 
used to determine the local composition of ternary semiconductors 
to a few percent. Applications to (CdHg)Te and (AlGa)As are re- 
ported. Composition sensitive images can be obtained in various 
ways; techniques are discussed and results are presented. 


49781 (CONF-8909207-2) Practical limitations of ALCHEMI 
measurements on ordered intermetallic alloys. Bentley, J. Oak 
Ridge National Lab., TN (USA). 11 Sep 1989. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From EMAG-MICRO 89 meeting; London (UK); 13-15 Sep 1989. 
Order Number DE90000700. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

ALCHEMI determinations of sublattice occupancy in 
CuspAusp_,Pdx alloys and Ni3Al-based alloys containing Fe, Co, 
and Hf illustrate some practical limitations of the technique. The 
restrictions imposed by domain size, disordered surface layers, illu- 
mination conditions, coherent bremsstrahlung peaks, ionization 
delocalization effects, and the need for axial rather than planar 
channeling are discussed. 12 refs., 3 figs. 


49782 (CONF-8910199-1) An application of the J-integral to 
an incremental analysis of blunting crack behavior. Merkle, J.G. 
Oak Ridge National Lab., TN (USA). [1989]. 27p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC05-840R21400. 
From European symposium on elastic-plastic fracture mechanics; 
Freiburg (Germany, F.R.); 9-12 Oct 1989. Order Number 
DE89016844. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper describes an analytical approach to estimating the 
elastic-plastic stresses and strains near the tip of a blunting crack 
with a finite root radius. Rice’s original derivation of the path inde- 
pendent J-integral considered the possibility of a finite crack tip root 
radius. For this problem Creager's elastic analysis gives the relation 
between the stress intensity factor K,; and the near tip stresses. It 
can be shown that the relation K,? = E’J holds when the root radius 
is finite. Recognizing that elastic-plastic behavior is incrementally 
linear then allows a derivation to be performed for a bielastic speci- 
men having a crack tip region of reduced modulus, and the result 
differentiated to estimate elastic-plastic behavior. The result is the 
incremental form of Neuber’s equation. This result does not require 
the assumption of any particular stress-strain relation. However by 
assuming a pure power law stress-strain relation and using 
llyushin’s principle, the ordinary deformation theory form of Neuber's 
equation, K, K. = K;?, is obtained. Applications of the incremental 
form of Neuber’s equation have already been made to fatigue and 
fracture analysis. This paper helps to provide a theoretical basis for 
these methods previously considered semiempirical. 26 refs., 4 figs. 


49783 (DOE/ER/45155-T1) Surface passivation of nickel- 
chromium alloys at room temperature. Jeng, Shin-Puu. Florida 
Univ., Gainesville, FL (USA). Apr 1988. 193p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-84ER45155. Order 
Number DE89017815. Available from NTIS, PC A08/MF A01; OSTI; 
INIS; GPO Dep. 

The surface composition and room temperature oxidation of 
atomically clean single crystal Ni-15%Cr(110) and polycrystalline Ni- 
23%Cr alloy have been studied using Auger Electron Spectroscopy 
(AES), X-ray Photoelectron Spectroscopy (XPS), lon Scattering 
Spectroscopy (ISS) and Electron Stimulated lon Desorption (ESID). 
It was found that Ni segregated preferentially to the surface of Ni- 
15%Cr(110) in vacuum at temperatures between 500 to 650°C, and 
the heat segregation was 2550 cal/mole. The surface region of the 
Ni-Cr alloy was depleted in Ni during Ar ion bombardment at tem- 
peratures above 200°C, which is an agreement with the model of 
preferential sputtering of Ni caused by radiation-enhanced surface 
segregation of Ni. But the subsurface region of room temperature 
sputtered Ni-Cr alloy was depleted in Cr. Possible causes for this 
observation were discussed. 


49784 


(DOE/ER/45155-T2) Room temperature oxidation of 
Ni(110) exposed to high oxygen pressures. Dykstal, C.N. Florida 
Univ., Gainesville, FL (USA). 1988. 132p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-84ER45155. Order Number 
DE89017816. Available from NTIS, PC A07/MF A01; OSTI, INIS; 
GPO Dep. 
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The techniques of high resolution electron energy loss spec- 
troscopy (HREELS), x-ray photoelectron spectroscopy (XPS), Auger 
electron spectroscopy (AES), and low energy electron diffraction 
(LEED) have been used to investigate the thickening of the oxide 
and hydroxide layers on Ni(110) single crystals at room tempera- 
ture. Sputter cleaned and annealed samples were exposed to 
oxygen at pressures between 0.1 to 100 Torr and times of 30 min. 
to 15 hrs. The XPS data indicate that low pressure oxygen expo- 
sures result in the formation of a high binding energy O Is species 
which is confined to the near surface region of the overlayer film. In 
comparison with a Ni(OH)2 standard, the high binding energy oxy- 
gen species is assigned to the oxygen state for Ni(OH)2. The 
oxidation of nickel is divided into three reaction regimes, namely 
chemisorption, island nucleation and growth to coalescence, and 
thickening of the coalesced oxide. It has been proposed that the 
presence of an adsorbed charged oxygen species observed at high 
oxygen pressures may induce thickening of the oxide according to 
the Mott theory of field assisted ionic transport. At high pressure 
oxygen exposures, thickening of the NiO layer does not occur. Any 
observed increase in the overlayer thickness is confined to growth 
of the Ni(OH)s layer located at the near surface region. The ratio of 
O2/H2O in the oxidizing environment does not affect the composi- 
tion of the final overlayer film but only the exposure at which this 
film is formed. The HREELS data indicate that the hydroxide 
species are not in an adsorbed chemical state but are due to the 
formation of Ni(OH)2 in agreement with the XPS data. 


49785 (DOE/ER/45229-T2) Use of anomalous small angle 
x-ray scattering to investigate microstructural features in com- 
plex alloys: Technical progress report, August 1, 1988—July 31, 
1989. Weertman, J.R. Northwestern Univ., Evanston, IL (USA). Jul 
1989. 34p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-86ER45229. Order Number DE90000072. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report covers the last 6 months of the third year of the previ- 
ous grant and the first 6 months of the first year of the renewed 
grant. The research thrust of this grant has been directed into two 
areas. The principal effort has been spent in an investigation of the 
use of anomalous small angle x-ray scattering (ASAXS) to observe 
changes in the microstructure of a relatively complex alloy produced 
by high temperature deformation or aging. A second effort involves 
a study of the high temperature behavior of several ferritic steels. In 
particular, we are investigating the precursors and earliest stages of 
fatigue crack initiation, how initiation is affected by hold times and 
by environment. 


49786 (DOE/ER/45260-3) The role of grain boundaries on 
the strength, ductility and toughness of LI, intermetallic com- 
pounds: Progress report, [March 12, 1988—July 14, 1989]. 
Schulson, E.M. Dartmouth Coll., Hanover, NH (USA). Thayer 
School of Engineering. 25 Jul 1989. 25p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-86ER45260. Order Number 
DE90000064. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report summarizes progress during year 3 (March 12, 1988— 
July 14, 1989) on the relationship between the structure and the 
mechanical properties of the Llp compounds NigAl and NigSi. 


49787 (DOE/ER/45296-2) Deformation and defects in 
Laves-phase intermetallic compounds: Final report, April 1, 
1987-September 29, 1989. Livingston, J.D. General Electric Co., 
Schenectady, NY (USA). Corporate Research and Development 
Center. 1989. 66p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-87ER45296. Order Number DE89017798. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Most studies of deformation in intermetallic compounds have been 
on compounds such as NigAl, NiAl, and TigAl whose crystal struc- 
tures are ordered forms of the basic fec, bec, and hep structures. 
Most intermetallics have more complex structures, and we have 
chosen to study the largest class of such compounds, the Laves 
phases, on which information on deformation and mechanical prop- 
erties is very limited. The approach was to couple basic mechanical 
property measurements on representative binary and ternary Laves 
phase with TEM studies of deformation-induced defects. Effects of 
temperature and strain rate on flow stress in compression were de- 
termined for the prototype cubic (C15) Laves phase MgCuz. More 





limited but related data were gathered for hexagonal (C14) MgZno, 
dihexagonal (C36) MgNiz, and two higher-temperature Laves 
phase, ZrFe2 (C15) and TiFeo(C14). Effects of stoichiometry were 
studied in ZrFeo,, and TiFe2,,. Extensive studies by TEM showed 
the dominant slip systems in C15 and C14 phases, and the 
deformation-induced dislocation structures, are analogous to those 
in fee and hep metals. Significant solution hardening was demon- 
strated in C15 Mg(Cu, M)o, where M = AI,Ni,Si, and Zn. The 
compositional dependence of solution hardening was characterized 
in MgCuz_,Znx, and limited data indicated solution hardening in 
both C15 and C14 (Zr, Ti)Fe2 compounds. Room-temperature de- 
formation of a HfV2-based C15 phase in two-phase V-Hf-Nb and 
V-Hf-Nb-Ti alloys was shown to be produced by mechanical twin- 
ning and bands of concentrated shear. 64 refs., 52 figs. 


49788 (DP-MS-89-9) Rapid heating tensile tests of high- 
energy-rate-forged 316L stainless steel charged with hydrogen 
and tritium. Mosley, W.C. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1989]. 47p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-891024—1: The 
Metallurgical Society fall meeting: materials week, Indianapolis, IN 
(USA), 1-5 Oct 1989). Order Number DE89017869. Available from 
NTIS, PC A03/MF AO1 - OSTI; GPO Dep. 

Rapid heating tensile tests of uncharged, hydrogen-charged, and 
tritium-charged-and-aged stainless steels are being used to deter- 
mine effects of internal hydrogen and helium on fracture modes and 
mechanical properties at elevated temperatures. Testing of high- 
energy-rate-forged (HERF) 316L stainless steel at temperatures up 
to near 1200°C revealed that internal hydrogen has only slight ef- 
fects on mechanical properties whereas internal helium from 
radioactive decay of tritium causes severe embrittlement at temper- 
atures above 500°C. 3 refs., 23 figs., 2 tabs. 


49789 (FhG-IWM-W-5/82) Comparative analyses of two 
measuring methods for determining the dynamic fracture 
toughness under conditions of fast crack propagation. Report 
of scientific results obtained during a research visit at SRI 
International, USA. Klemm, W. Fraunhofer-institut fuer Werk- 
stoffmechanik, Freiburg im Breisgau (Germany, F.R.). May 1982. 
18p. (In German). Contract DFG KI 474/1-1. Available from Copy 
held by UB/TIB Hannover. 

Within the framework of the research assignment, two thermal 
measuring methods were tested. Applying the absorption edge 
method, reproducible temperature measurements were done on 
available CdS layers, with a resolution of +-0.25°C. The method us- 
ing thermocouples has a temperature resolution of 0.02°C and is 
equivalent to the absorption edge method with regard to local and 
time-dependent resolution. Both methods use the effect that almost 
all energy needed for fracture is converted to heat. The dynamic 
fracture toughness is a measure of the energy consumed and can 
thus be determined by thermal measurement. (MM) With 9 figs., 7 
refs. 


49790 (GKSS-88/E/74) Effects of notch position and weld 
metal matching on CTOD of HAZ. Kocak, M.; Schwalbe, K.H.; 
Chen, L.; Gnirss, G. GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Nov 1988. 12p. 
(CONF-8811265-: International convention for welding technolo- 
gists (WELDTECH '88) incorporating the welding institute’s autumn 
meeting, international conference on weld failures, symposium on 
the structural significance of local brittle zones, Lond Available 
from GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesthacht- 
Tesperhude (Germany, F.R.). 

In order to investigate the effect of weld metal yield strength on 
the fracture toughness behaviour of the coarse grained heat 
affected zone (CGHAZ), the CTOD and Charpy-V toughness of CG- 
HAZ in three mismatched weldments were measured. The base 
plate was StE 460; bead-on-plate welds were produced by sub- 
merged arc welding with three different filler metals. A variety of 
notch orientations and depths have been studied. The main conclu- 
sion is that the ‘apparent toughness’ of the CGHAZ depends not 
only on the CGHAZ microstructure itself, but also on the mechanical 
properties of the adjacent materials. The ‘apparent CGHAZ tough- 
ness’, decreased with increasing weld metal strength and increased 
with decreasing crack depth in the under- and normal matched 
welds. (orig.). 
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49791 (IGC—85) Novel determination of thermodynamic ac- 
tivities of metals in an AISI 316 stainless steel by a metastable 
emf method. Azad, A.M.; Sreedharan, O.M.; Gnanamoorthy, J.B. 
Indira Gandhi Centre for Atomic Research, Kalpakkam (India). 
1986. 32p. Order Number DE90602379. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

An emf technique was adopted for the first time for direct determi- 
nation of thermodynamic activities of all major metallic components, 
namely Fe, Cr, Ni an Mn in a commercial grade AISI 316 stainless 
steel in the temperature range of approximately 800 to 1200 K. The 
viability of this method was initially established in the case of 
chromium activity measurements which could be compared with lit- 
erature values. For this purpose galvanic cells with M/MF2 and 
Msub(316ss)/MF2 (M=Fe, Cr, Ni, or Mn) were used, employing sin- 
gle crystal CaF, as the electrolyte. In addition, Mo activity in this 
alloy was measured using the emf of the galvanic cell, Pt, Mo, 
MoO2/7 YDT/MoOz, Mosub(316ss), Pt. The activities determined by 
these galvanic cells could be represented as: log asub(Cr)(+- 
0.02) = -0.577 + 69.1/T, log asub(Ni)(+-0.02)=0.589-800.31/T, 
log asub(Fe)(+-0.01)=0.179-248.54/T, log asub(Mn)(+-0.01)=0.742- 
2581 .40/T, log asub(Mo)(+-0.05)=-4.548+3148.48/T These activities 
were used to compute the threshold oxygen levels in Na/AIS! 31 
stainless steel system for the formation of the corrosion products, 
viz., NaCrOz, NagFeO3, MnO and NaMnOz. These data in conjunc- 
tion with the carbon activity in this alloy reported in the literature 
and initial compositio of Mz3C, phase, could lead to the estimation 
of the Gibbs energy change for a typical reaction, 2.571 Cr + 0.732 
Fe + 0.303 Mo + 0.226 Ni + C=Msub(23sub(6))C as: 
Gsub(f,T)sup(o)(Msub(23sub(6))C,s)(kJ)=-29.16-0.0522 T (K). (au- 
thor). 40 refs., 6 figs. 


49792 (IGC—90) MSL Progress Report 1981-85. Yalsakumar, 
M.C.; Ananthakrishna, G.; Sahoo, D.; Gopinathan, K.P. (eds.). In- 
dira Gandhi Centre for Atomic Research, Kalpakkam (india). 1987. 
228p. Order Number DE90602328. Available from NTIS (US Sales 
Only), PC A11/MF A01 - OSTI; INIS. 

This is the third progress report since the inception of the Materi- 
als Science Laboratory in 1974 and covers the period 1981-85. In 
view of the long period covered by the report, the individual contri- 
butions have been kept brief so that the total length of the report is 
reasonable; however care has been taken to see that brevity has 
not obscured clarity. Significant contributions include studies of radi- 
ation damage and related defect, solid state physics, behaviour of 
materials under extremely low temperatures on the one hand and 
under high pressure and high temperatures on the other and light 
scattering by materials. The Laboratory has played a key role in the 
indigeneous development and characterisation of superconducting 
materials. Theoretical studies have concentrated on stochastic pro- 
cesses, nonlinear phenomena and the newly discovered and 
fascinating quasicrystals. (author). 


49793 (IGC—100) Biennial activity report of Metallurgy 
Programme - 1985 and 1986. Mallika, C.; Sreenivasan, P.R.; Mu- 
raleedharan, P.; Shyamsunder, M.T.; Kuppuswami, P.; Sampath, 
N.; Bhaduri, A.K.; Sreedharan, O.M. (eds.). Indira Gandhi Centre for 
Atomic Research, Kalpakkam (India). 1988. 415p. Order Number 
DE90602327. Available from NTIS (US Sales Only), PC A18/MF 
A01 - OSTI; INIS. 

The biennial activity report of the Metallurgy Programme of the In- 
dira Gandhi Centre for Atomic Research covers the period of the 
years 1985 and 1986. Along with NDT, welding metallurgy, low cy- 
cle fatigue, creep and creep fatigue interactions, structure-property 
correlations, thermodynamics and corrosion metallurgy of alloy 
steels with respect to their compatibility with aqueous and liquid 
sodium environments continue to be the major thrust areas of the 
Programme. Some of the basic research contributions of the 
Programme are: the observation of uniform and homogeneous dis- 
tribution of voids in cyclically deformed 304 SS, the role of grain 
boundaries and precipitation in dynamic strain ageing of 316 SS 
and the determination of the activities of component metals in 316 
and 304 SS by metastable EMF method. (author). 


49794 (IGC—104) Interplanar spacing for various phases in 
austenitic stainless steels. Nandedkar, R.V. Indira Gandhi Centre 
for Atomic Research, Kalpakkam (India). 1988. 15p. Order Number 
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DE90602350. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Austenitic stainless steels are candidate materials for fast breeder 
and future fusion reactors. The selection of these materials, espe- 
cially the type of austenitic stainless steel depends upon both the 
starting microstructure or the changes in it produced by either envi- 
ronment (corrosive or radiation) or applied stresses. These stresses 
could be compressive, cyclic or tensile. The starting microstructure 
is governed by the thermo-mechanical treatment. Any austenitic 
stainless steel, being a multicomponent system is prone to have 
many second phase particles as well as intermetallic compounds 
depending upon the thermomechanical treatment and/or irradiation 
conditions. The identification of these phases is usually performed 
using a transmission electron microscope. Electron diffraction pat- 
terns are analysed to identify a phase, coupled with elemental 
analysis if the microscope is equipped with analytical facilities. This 
report gives a compilation of different interplanar spacings for vari- 
ous phases one normally encounters in austenitic stainless steels. 
The lattice parameters (a,b,c) and interplaner spacings (dspg) are 
expressed in nanometres. The crystal structure is also indicated. Al- 
pha, beta, gamma are the cell angles in degrees. In many steels, if 
zirconium is present as an impurity, some zirconium based 
intermetallics are formed. Interplaner spacings for these are also in- 
cluded. (author). 


49795 (IGCAR-75) Critical assessment of high temperature 
thermodynamic data on liquid Pb-Li alloys. Azad, A.M.; Sreed- 
haran, O.M. Indira Gandhi Centre for Atomic Research, Kalpakkam 
(India). 1985. 27p. Order Number DE90602329. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The liquid Pb-Li alloys are candidate tritium breeding blanket 
materials for D-T (fusion) reactors. The high temperature thermody- 
namic properties of these alloys are therefore of interest to the 
reactor designers with reference to problems arising from the corro- 
sion and compatibility with structural materials. There are a few 
thermodynamic measurements in these alloys using fused salt emf 
and Knudsen cell mass spectrometric techniques covering different 
ranges of composition and temperature. Hence it became neces- 
sary to evaluate a consistent set of thermodynamic data for this 
system from the presently available experimental results. This re- 
view presents the results of such a critical assessment of the data 
from the published literature. The integral molar mixing and integral 
molar excess enthalpies and entropies for this system are found to 
be independent of temperature within the prevision of the reported 
experimental studies and were functions of composition only. The 
liquid alloy system conforms to a quasi-chemical subregular solution 
behaviour as suggested in the literature. The thermodynamic and 
the ‘excess stability’ functions indicate partial ionic character in a 
composition range corresponding to the solid intermetallic com- 
pounds with formulae Li7Pb2 and Liz2Pbs. (author). 31 refs., 13 figs. 


49796 (INIS-BR-1610, pp. 25) Nitrogen and noble gases im- 
plantation into steels. Vasquez, A. (Rio Grande do Sul Univ., 
Porto Alegre (Brazil). Inst. de Fisica). Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ CARBON STEELS/ion implantation; CAR- 
BON STEELS/moessbauer effect; ION IMPLANTATION/nitrogen 
ions; ION IMPLANTATION/rare gases; ANNEALING; HIGH TEM- 
PERATURE; PRECIPITATION 


49797 (INIS-BR-1610, pp. 31) Investigation of splat- 
quenched Zr-Fe-Ti alloys. Silva, E.G. da (Minas Gerais Univ., Belo 
Horizonte (Brazil). Dept. de Fisica). Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication.’ IRON ALLOYS/moessbauer effect; IRON 
ALLOYS/phase studies; IRON ALLOYS/x-ray diffraction; TITANIUM 
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ALLOYS/moessbauer effect; TITANIUM ALLOYS/phase studies; 
TITANIUM ALLOYS/x-ray diffraction; ZIRCONIUM ALLOYS/ 
moessbauer effect; ZIRCONIUM ALLOYS/phase studies; ZIRCO- 
NIUM ALLOYS/x-ray diffraction; AARC FURNACES; MEDIUM 
TEMPERATURE; PHASE TRANSFORMATIONS; QUENCHING 


49798 (INIS-BR-1610, pp. 45) Effect of Ti on the stabilize- 
tion of the alpha-FeMn alloy system. Paduani, C. (Minas Gerais 
Univ., Belo Horizonte (Brazil). Dept. de Fisica); Silva, G. da. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423-—: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American conference on the ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication.’ IRON ALLOYS/ion implantation; NICKEL 
ALLOYS/ion implantation; TITANIUM IONS/ion implantation; ARC 
FURNACES; PHASE STUDIES 


49799 (INIS-BR—1610, pp. 80) Magnetic studies of amor- 
phous Fez ErH3 and Fe2CeH, alloys. Ghafari, M. (Duisburg Univ. 
(Germany, F.R.). Fachbereich Physik-Technologie); Keune, W.; 
Schletz, K.P.; Matsuupa, M.; Fukamich, K. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American Conference on the Applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ CERIUM ALLOYS/magnetic properties; 
CERIUM ALLOYS/moessbauer effect; ERBIUM ALLOYS/magnetic 
properties; ERBIUM ALLOYS/moessbauer effect; IRON ALLOYS/ 
magnetic properties; IRON ALLOYS/moessbauer effect; AMOR- 
PHOUS STATE; HYPERFINE STRUCTURE; INTERACTION 
RANGE; SPIN GLASS STATE 


49800 (INIS-BR-1610, pp. 24) Phase stability of Fe-Ni alloys 
from meteorites in the INVAR REGION. Scorzelli, R.B. (Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil)). Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423-: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American conference on the ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. INVAR/meteorites; INVAR/ 
moessbauer effect; INVAR/phase stability; NICKEL/meteorites; 
NICKEL/moessbauer effect; NICKEL/phase stability, ELECTRON 
MICROSCOPY; INVAR; METEORITES; NICKEL; PHASE STUDIES 


49801 (INIS-BR-1613) On the measurement of the stacking- 
fault energies of face centered cubic metal and austenitic 
stainless steels by X-ray diffraction. Borges, J.F.A. Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). 1985. 
97p. (In Portuguese). Order Number DE90602356. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

An X-rays diffraction method was applied to measure the 
Stacking-Fault Energies (SFE) of the AISI 304, AISI 316, AISI 347 
and DIN-WERKSTOFF 1.4970 Austenitic Stainless Steels. The SFE 
determination plays an important role in the research of the me- 
chanical behaviour of the Metal and Alloys, their deformation 
mechanisms, stability of microstructure amd electronic configuration. 
The method is based on the relationship between the SFE and the 
ratio of the Mean Square Strain to the Stacking-Fault probability. 
The Mean Square Strain was evaluated by Fourier Analysis of X- 
rays Diffraction profiles, corrected to reduce instrumental effects, 
followed by the application of the Warren-Averbach method to the 
Fourier Coefficients. The Stacking-Fault probabilities were derived 
from the changes of peak separations between cold-worked and an- 
nealed specimens. (author). 


49802 (INIS-mf-11538) Contribution of metallography to the 
solution of production problems. Part 1 and 2. Skoda, Pizen 
(Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav; Statni 
Vyzkumny Ustav Materialu, Prague (Czechoslovakia); Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra Nauky 





© Materialu. 1987. 505p. (In Czech, Slovak). (CONF-8705389-: 3. 
conference on the contribution of metallography to the solution of 
production problems, Karlovy Vary (Czechoslovakia), 5-8 May 
1987). Order Number DE90602357. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

The proceedings of the third national conference under the title 
Contribution of Metallography to Solution of Production Problems, 
held in Karlovy Vary (CS) from 5 to 8 May 1987, contains the full 
texts of 90 papers of which 11 fall under the INIS subject scope. 
The proceedings are divided into five session, viz.: Production de- 
fects; Heat treatment and phase transformations; Recrystallization; 
Metallography in materials and metallurgical research; Metallogra- 
phy in optimizing and introducing new technologies. (Z.M.). 


49803 (INIS-mf-11538, pp. 12-16) Segregate cracks in forg- 
ings of steel 15Kh2NMFA. Jandos, F. (Skoda, Plizen 
(Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav). Skoda, 
Pizen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav; 
Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia); Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra Nauky 
© Materialu. 1987. (In Czech). (CONF-8705389-: 3. conference on 
the contribution of metallography to the solution of production 
problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). In Contri- 
bution of metallography to the solution of production problems. Part 
1 and 2. 3. conference. Order Number DE90602357. Available 
from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 

The results are discussed of expertise on a forging from an ex- 
perimental ingot of steel 15Kh2NMFA with cracks in segregates. 
The expertise was done berfore final heat treatment of the forging. 
The ingot was made of steel evacuated at a pressure of 1 - 2 torrs. 
The cracks in segregates were observed in a zone where segrega- 
tion was manifest of practically all elements. A structure of bainite B 
| with a high content of residual austenite was observed in the 
zone. It is thus possible to believe that the presence of austenite 
was the main cause of local tri-axial tensile stress and of crack pro- 
duction. The technological causes of the formation of the bainite B | 
structure during primary cooling consisted in insufficient cooling 
down of the middle of the forging and of non-attainment of transfor- 
mation of austenite to bainite during twice repeated interoperation 
temperature drop from a high forging temperature of 1,260 degC to 
300 to 350 degC. (Z.M.). 6 figs., 3 tabs., 11 refs. 


49804 (INIS-mf-11538, pp. 112-116) Cracks and segregates 
in heat affected zone. Smaha, J. (Skoda, Pizen (Czechoslovakia)); 
Kovarik, R.; Kasl, J. Skoda, Plzen (Czechoslovakia). Ustredni 
Vyzkumny a Zkusebni Ustav; Statni Vyzkumny Ustav Materialu, 
Prague (Czechoslovakia); Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Katedra Nauky o Materialu. 1987. (in Czech). 
(CONF-8705389-: 3. conference on the contribution of metallogra- 
phy to the solution of production problems, Karlovy Vary 
(Czechoslovakia), 5-8 May 1987). In Contribution of metallography 
to the solution of production problems. Part 1 and 2. 3. conference. 
Order Number DE90602357. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

The formation was studied using a test ring of low alloy steel 
15Kh2MFA, of reheat cracks under an austenitic overlay made with 
a strip electrode. The reheat cracks were found to be produced in 
the heat affected zone of the overlaid base material following an- 
nealing to reduce stress or as a result of segregation processes 
during overlaying. The reheat crack production of the annealing 
type can be prevented in steel 15Kh2MFA by selecting suitable 
parameters of overlaying. The negative effect of sulfur in the segre- 
gate area, however, need not even be excluded by optimal 
parameters. (Z.M.). 6 figs., 7 refs. 


49805 (INIS-mf-11538, pp. 127-131) Metallographic assess- 
ment of corrosion damage to nuclear power plant structurai 
materials. Splichal, K. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Burda, J.; Otruba, J. Skoda, Plzen (Czechoslo- 
vakia). Ustredni Vyzkumny a Zkusebni Ustav; Statni Vyzkumny 
Ustav Materialu, Prague (Czechoslovakia); Ceske Vysoke Uceni 
Technicke, Prague (Czechoslovakia). Katedra Nauky o Materialu. 
1987. (In Czech). (CONF-8705389-—: 3. conference on the contribu- 
tion of metallography to the solution of production problems, Karlovy 
Vary (Czechoslovakia), 5-8 May 1987). In Contribution of metallog- 
raphy to the solution of production problems. Part 1 and 2. 3. 
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conference. Order Number DE90602357. Available from NTIS (US 
Sales Only), PC A22/MF A01 - OSTI; INIS. 

Problems are discussed of corrosion damage of structural materi- 
als of nuclear power plants. Examples of corrosion attacks on 
various components are shown in metallographic samples. In steam 
generator tubes, the expansion and the scope of pit corrosion are 
enhanced by the establishment of a local electrochemical potential 
between the layer of corrosion products and the tube surface. The 
same applies to condenser tubes. Slot corrosion is mainly manifest 
in sites featuring a limited coolant flow where locally increased salt 
concentration occurs. The occurrence and expansion of intergranu- 
lar corrosion are mainly determined by the susceptibility of grains to 
corrosion and by electrochemical properties of the corroding envi- 
ronment. Corrosion erosion is observed when the oxide layer on the 
surface of the material is disturbed by the action of flowing water or 
steam. (Z.M.). 8 figs., 5 refs. 


49806 (INIS-mf-11538, pp. 202-206) Microstructure of heat 
affected zone. Kriz, J. (Skoda, Plzen (Czechoslovakia)); Kovarik, 
R. Skoda, Pizen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni 
Ustav; Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia); 
Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra 
Nauky o Materialu. 1987. (In Czech). (CONF-8705389-: 3. confer- 
ence on the contribution of metallography to the solution of 
production problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). 
In Contribution of metallography to the solution of production prob- 
lems. Part 1 and 2. 3. conference. Order Number DE90602357. 
Available from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 

The microstructure factor was studied of annealing reheat cracks 
with the objective of documenting the specific features of the zone 
susceptible to the formation of such cracks. Attention was paid to 
the occurrence of the carbide phase. The heat affected zone mi- 
crostructure was studied in samples of overlaid forged test slabs of 
steels 15Kh2MFA and 15Kh2NMFA designed for pressure vessels 
of WWER-440 or WWER-1000 reactors. The microstructure was 
studied in four characteristic sites of the heat affected zone that 
also included extreme conditions, viz., a point without heat effect 
and a point on the limit of melting. The results of the tests are 
discussed in detail. They show among others that intergranular sep- 
arations can occur, with respect to carbide precipitation, as a result 
of segragation of carbide particles and films on grain boundaries in 
sites where the carbide reaction did non finish, and of precipitation 
of fine vanadium carbonitride which reinforces the inside of the 
grain. (Z.M.). 6 figs., 10 refs. 


49807 (INIS-mf-11538, pp. 207-213) Microstructure of reac- 
tor pressure vessel steels after neutron irradiation. Keilova, E. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Kocik, 
J. Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni 
Ustav; Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia); 
Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra 
Nauky o Materialu. 1987. (In Czech). (CONF-8705389-—: 3. confer- 
ence on the contribution of metallography to the solution of 
production problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). 
In Contribution of metallography to the solution of production prob- 
lems. Part 1 and 2. 3. conference. Order Number DE90602357. 
Available from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 
Changes due to neutron irradiation were studied in the microstruc- 
ture of steels 15Kh2NMFA and 15Kh2MFA designed for pressure 
vessels of WWER-1000 and WWER-440 reactors. Samples were 
heat-treated using three different techniques. Foiiowing austenitiza- 
tion at 1,000 degC/30 m, the samples were cooled down at a rate 
of 300 degC/s while quenched in water, of 6 degC/s at free air cool- 
ing, and 0.06 degC/s at slow cooling in the furnace. The irradiation 
conditions approached pressure vessel operating conditions, viz.: a 
temperature of 300 degC or 430 degC, neutron fluence of 1x10*° 
m-* (E>0.1 MeV). The results show that the steel microstructure 
following treatment is considerably complex and heterogeneous. No 
dislocation loops were observed at an irradiation temperature of 300 
degC. At the temperature of 430 degC, sporadic loops of about 10 
nm in size were observed at points of locally advanced regenera- 
tion. The evaluation of the radiation effect is problematic because 
the static regeneration processes during tempering and dynamic re- 
generation during irradiation at elevated temperatures are analogous 
and lead to similar microstructural changes. (Z.M.). 7 figs., 8 refs. 
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49808 (INIS-mf—11538, pp. 214-218) Occurrence of needle- 
shaped microstructural formations in steel O8Kh18N10T. 
Jandos, F. (Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a 
Zkusebni Ustav); Fiala, J.; Kriz, J.; Kasil, J. Skoda, Plzen 
(Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav; Statni 
Vyzkumny Ustav Materialu, Prague (Czechoslovakia); Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra Nauky 
© Materialu. 1987. (in Czech). (CONF-8705389-: 3. conference on 
the contribution of metallography to the solution of production 
problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). In Contri- 
bution of metallography to the solution of production problems. Part 
1 and 2. 3. conference. Order Number DE90602357. Available 
from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 

The occurrence was studied of needle-like microstructural forma- 
tions in titanium-stabilized chromium-nickel austenitic steel 
O8Kh18N10T. It was found that thin compact needles of a thick- 
ness less than 0.1 um only occur in the steel microstructure under 
certain treatment conditions that differ depending on the melt com- 
position of the steel. A high Ti:C ratio seems to be favourable for 
the production of needles. Electron radiograms show that the MgC 
phase is involved. Such a carbide has not yet been described al- 
though its existence is assumed. Pseudoneedles are produced by 
precipitation of dispersion particles probably TiC or Ti(C,N) particles. 
(Z.M.). 2 figs., 2 tabs., 21 refs. 


49809 (INIS-mf-11538, pp. 369-374) Relationship between 
microstructural heterogeneity and corrosion properties in steel 
Cri3Ni6Mo. Urbanec, S. (Sigma, Olomouc (Czechoslovakia). 
Vyzkumny Ustav Cerpacich Zarizeni, Potrubi a Armatur); Krumpl, M. 
Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni Us- 
tav; Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia); 
Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra 
Nauky o Materialu. 1987. (In Czech). (CONF-8705389-—: 3. confer- 
ence on the contribution of metallography to the solution of 
production problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). 
In Contribution of metallography to the solution of production prob- 
lems. Part 1 and 2. 3. conference. Order Number DE90602357. 
Available from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 
Microstructural heterogeneity and its effect on corrosion properties 
were studied in steel Cri3Ni6Mo widely used in the manufacture of 
valves and pumps for nuclear power plants. Using specimens from 
operating melts, mechanical properties were determined and corro- 
sion tests were performed consisting in determining weight loss 
following immersion of the specimens in an acid solution of copper 
sulfate. Analyses show that microstructural heterogeneity is the re- 
sult of chemical heterogeneity. A possible failure to cool down, or 
subcooling from the quenching temperature enhances or sup- 
presses this microstructural heterogeneity, respectively. A marked 
microstructural heterogeneity adversely affects not only mechanical 
properties but also corrosion resistance, this as a result of a consid- 
erable attack on phase boundaries. (Z.M.). 5 figs., 2 tabs., 1 ref. 


49810 
chanical properties of bulky casting material of steel 
15Kh2NMFA. Lorenc, M. (Vyzkumny Ustav 070, Brno (Czechoslo- 
vakia)). Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a 
Zkusebni Ustav; Statni Vyzkumny Ustav Materialu, Prague 
(Czechoslovakia); Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Katedra Nauky o Materialu. 1987. (In Czech). 
(CONF-8705389-: 3. conference on the contribution of metallogra- 
phy to the solution of production problems, Karlovy Vary 
(Czechoslovakia), 5-8 May 1987). In Contribution of metallography 
to the solution of production problems. Part 1 and 2. 3. conference. 
Order Number DE90602357. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

Microstructural and mechanical properties were experimentally 
studied of steel 15Kh2NMFA. A slab-shaped ingot was chosen of 
1500x215x2500 mm in size. 3,000 different samples were taken 
from different points of the ingot to determine the scatter of mechan- 
ical properties. The sampling points mainly differed in cooling and 
solidification conditions. The micropurity parameters studied were 
determined by the measurement of microstructural non-integrities of 
the type of inclusions and cavities, indicated by QTM analysis of un- 
etched samples. Correlation analysis was used to determine 
inter-relations of microstructural and mechanical parameters. 30 
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(INIS-mf—11538, pp. 301-307) Microstructural and me- 
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quantitative parameters were established from the test results. The 
parameters are tabulated. The evaluation of the correlation of me- 
chanical properties and X-ray microstructure characteristics showed 
a higher correlation of the yield point and the tensile strength as 
against other quantities. (Z.M.). 8 figs., 2 tabs., 4 refs. 


49811 (INIS-mf—11538, pp. 331-335) Use of quantitative frac- 
tography in assessing fractures after fracture toughness tests. 
Zemandl, M. (Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a 
Zkusebni Ustav). Skoda, Plzen (Czechoslovakia). Ustredni 
Vyzkumny a Zkusebni Ustav; Statni Vyzkumny Ustav Materialu, 
Prague (Czechoslovakia); Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Katedra Nauky o Materialu. 1987. (in Czech). 
(CONF-8705389-: 3. conference on the contribution of metallogra- 
phy to the solution of production problems, Karlovy Vary 
(Czechoslovakia), 5-8 May 1987). In Contribution of metallography 
to the solution of production problems. Part 1 and 2. 3. conference. 
Order Number DE90602357. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

The possibility of using quantitative fractographic analysis in 
fracture assessment following a fracture toughness test was experi- 
mentally tested on three test specimens of steel 15Kh2MFA. For the 
analysis, a scanning electron microscope was used for the assess- 
ment of samples taken in the zone of the first stable crack 
propagation. The elongation area parameters were read out from 
profiles determined by graphic analysis from two stereoscopic pairs 
at angles of 0 - 15 deg and 0 - 30 deg. The results show that the 
measurement of apparent widths of the elongation area can be 
used in routine quantitative assessment of fractures. (Z.M.). 8 figs., 
4 tabs., 9 refs. 


49812 (INIS-mf-11538, pp. 348-354) Study of intergranular 
and plastic failures of steel for nuclear reactor pressure 
vessels. Stefan, B. (Slovenska Akademia Vied, Kosice (Czechoslo- 
vakia). Ustav Experimentainej Metalurgie); Janovec, J.; Vyrostkova, 
A.; Hrivnak, |. Skoda, Pizen (Czechoslovakia). Ustredni Vyzkumny a 
Zkusebni Ustav; Statni Vyzkumny Ustav Materialu, Prague 
(Czechoslovakia); Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Katedra Nauky o Materialu. 1987. (In Slovak). 
(CONF-8705389-: 3. conference on the contribution of metallogra- 
phy to the solution of production problems, Karlovy Vary 
(Czechoslovakia), 5-8 May 1987). In Contribution of metallography 
to the solution of production problems. Part 1 and 2. 3. conference. 
Order Number DE90602357. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

Intergranular and plastic failures of steel 15Kh2MFA were studied. 
The steel is used for WWER type reactor pressure vessels. Sam- 
ples for determining brittle fracture properties and for other analyses 
were taken from a pressure vessel ring following heat treatment 
whose final stage consisted of quenching and tempering at a tem- 
perature of 665 degC. The failure mechanisms were studied by an 
impact bending test within the temperature range -196 degC to 
+100 degC. The proportion was determined of intergranular, fission 
and plastic failure elements on fractures from the subtransient, tran- 
sient and supertransient areas. The results of the testing show that 
in the subtransient failure area of steel 15Kh2MFA, fission and inter- 
granular decohesion occur simultaneously. The proportion of the 
decohesion increases in the transient area. There little effect of in- 
tergranular failure on the growth of brittleness. It was shown that in 
plastic fracture, particles of the M7C3 type of a size greater than 200 
nm take active part in the fracture process. (Z.M.). 12 figs., 7 refs. 


49813 (INIS-mf-11538, pp. 374-380) Contribution of Auger 
electron spectroscopy to study of mechanism of adhesive wear 
of valves. Smrkovsky, E. (Statni Vyzkumny Ustav Materialu, 
Prague (Czechoslovakia)); Koutnik, M.; Potmesilova, A. Skoda, 
Pizen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav; 
Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia); Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Katedra Nauky 
© Materialu. 1987. (In Czech). (CONF-8705389-: 3. conference on 
the contribution of metallography to the solution of production 
problems, Karlovy Vary (Czechoslovakia), 5-8 May 1987). In Contri- 
bution of metallography to the solution of production problems. Part 
1 and 2. 3. conference. Order Number DE90602357. Available 
from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 





Briefly characterized are hypotheses describing the process of in- 
tensive adhesive wear (jamming) of materials on functional friction 
surfaces of valves. Two types of alloys were studied, 
1Cri8Ni8MoSMnSSi5Nb and NiCrSiB. Auger electron spectroscopy 
was used in the study of the chemical composition of surface lay- 
ers. The following conclusions can be made from the results of the 
adhesive wear measurement and the Auger spectroscopy measure- 
ment: There are oxide layers on the surfaces of the specimens 
which, however, can only to a certain extent affect the process of 
adhesive wear. Adhesive wear resistance tests using low hardness 
specimens show that in spite of the existence of oxide layers, fric- 
tion pairs showing low surface hardness also feature low adhesive 
wear resistance. Following heat treatment, the surface oxide layers 
have practically the same chemical composition as the specimens 
without heat treatment. However, there adhesive wear resistance is 
significantly higher. (Z.M.). 3 tabs., 7 refs. 


49814 (INIS-SU-111/A, pp. 116-117) Structure of layers and 
interfaces in InAs/GaAs system. Gutakovskij, A.K. (AN SSSR, 
Novosibirsk (USSR). Inst. Fiziki Poluprovodnikov); Kanter, Yu.O.; 
Pintus, S.M.; Rubanov, S.V.; Stenin, S.i.; Fedorov, A.A.; Karasev, 
V.Yu.; Kisilev, N.A. AN SSSR, Moscow (USSR); Ministerstvo 
Khimicheskoj Promyshlennosti SSSR, Moscow (USSR). 1988. (in 
Russian). (CONF-8811251-: 7. All-Union conference on crystal 
growth, Moscow (USSR), 14 Nov 1988). In Molecular beam epitaxy. 
Surface. Vol. 4. Extended theses. Order Number DE90705920. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

T-15006. 

Short note. 1 ref. GALLIUM ARSENIDES/interfaces; GALLIUM 
ARSENIDES/semiconductor junctions; INDIUM ARSENIDES/ 
interfaces; INDIUM ARSENIDES/semiconductor junctions; CRYS- 
TAL STRUCTURE; DISLOCATIONS; EPITAXY; INTERFACES; 
LAYERS; ORIENTATION 


49815 (INIS-SU—121/A, pp. 17-18) Formation of intermetallic 
compounds in binary systems rare earths-thallium. Sabirzyanov, 
N.A. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. 
(In Russian). (CONF-8901162-: Plenary and stand reports of young 
scientists school on solid state chemistry, Sverdiovsk (USSR), 30 
Jan - 5 feb 1989). In Solid state chemistry. Summaries of reports. 
Order Number DE90705919. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

NS-141785. 

Short note. RARE EARTH ALLOYS/chemical preparation; RARE 
EARTH ALLOYS/crystal structure; SCANDIUM ALLOYS/crystal 
structure; THALLIUM ALLOYS/chemical preparation; THALLIUM 
ALLOYS/erystal structure; YTTRIUM ALLOYS/chemical preparation; 
YTTRIUM ALLOYS/crystal structure; ATOMIC NUMBER; CHEMI- 
CAL COMPOSITION; INTERMETALLIC COMPOUNDS; VALENCE 


49816 (INIS-SU—121/A, pp. 57-58) Formation of impurity dis- 
tribution profile in molybdenum under nitrogen bombardment. 
Ushakov, B.V.; Kozikov, S.A.; Alov, N.V. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (In Russian). (CONF-8901162-: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdiovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-141785. 

Short note. MOLYBDENUM/ion implantation; MOLYBDENUM/ 
physical radiation effects; DIFFUSION LENGTH; KEV RANGE 10- 
100; MOLYBDENUM; MONOCRYSTALS; NITROGEN IONS; 
RADIATION DOSES; SPATIAL DISTRIBUTION 


49817 (INIS-SU-124/A, pp. 144-149) Proton microprobe in- 
vestigation of the component distribution in amorphous 
metallic alloys. Necas, V. (Max-Planck-institut fuer Kernphysik, 
Heidelberg (Germany, F.R.)); Hozza, V.; Traxel, K. Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
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crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

The homogenity of iron and nickel distribution was investigated in 
microvolumes of metallic glasses FexNigo_,Boo by proton micro- 
probe. The experiments showed that many possibilities of the atom 
distribution exist in small microvolumes of amorphous alloys. Simul- 
taneously it was demonstrated it is possible to observe the quality 
of the prepared amorphous materials using the MICROPIXE 
method. 3 refs. 


49818 (INIS-SU-124/A, pp. 150-152) Changes in composi- 
tion of atomically mixed Zr/Ni layers after mean-energy iron 
irradiation. Khodasevich, V.V.; Prikhod’ko, I.I.; Uglov, V.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

Profiles of Zr and Ni distribution in two-layer films of the 
zirconium-nickel system mixed by argon ions and irradiated by 
boron ions are studied. Radiation doses are 10'© ion/cm? for argon 
ions and (4-10)x10'® and 5x10'® ion/cm? for boron ions. It is shown 
that with the growth of argon ion radiation dose the size of mixing 
region grows and gas-filled porosity is formed. The growth of boron 
ion dose leads to the change in the profile of boron distribution 
formed under the action of the stress gradient shifting it to the re- 
gion of high depths. 4 figs.; 1 tab. 


49819 (INIS-SU-—124/A, pp. 153-155) Nitrogen ion implante- 
tion effect on friction coefficient of tool steel. Velichko, N.|.; 
Udovenko, V.F.; Markus, A.M.; Presnyakova, G.N.; Gamulya, G.D. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

Effect of nitrogen molecular ion implantation into KhVSG steel on 
the friction coefficient in the air and vacuum is investigated. Irradia- 
tion is carried out by the N2* beam with energy 120 keV and flux 
density 5 p/cem? at room temperature in vacuum 5x10-*Pa. The 
integral dose of irradiation is 10" particle/em*. Nitrogen ion implan- 
tation is shown to provide the formation of the modified layer 
changing friction properties of steel. The friction coefficient can ei- 
ther increase or decrease depending on implantation and test 
conditions. 4 refs.; 2 figs. 


49820 (INIS-SU-126/A, pp. 42-44) Use of high-frequency 
levitation for manufacturing refractory metals with preset impu- 
rity amount. Kapchenko, I.V.; Glebovskij, V.G.; Kirejko, V.A.; 
Ryzhkov, V.A. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DES90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. MOLYBDENUM/levitation; MOLYBDENUM/melting; 
NIOBIUM/levitation; NIOBIUM/melting; CRYSTALLIZATION; INTER- 
STITIALS; MAGNETIC FIELDS; MOLYBDENUM; LEVITATION; 
MELTING; MOLYBDENUM BASE ALLOYS; NIOBIUM; NIOBIUM 
BASE ALLOYS 


49821 (INIS-SU-126/A, pp. 44) interstitials behaviour in plat- 
inum metals during vacuum melting. Shishkov, V.V.; Kuptsova, 
A.l.; Bakhtilina, O.A.; Natanson, K.Yu. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333-: 8. All-Union conference on 
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methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. PLATINUM METALS/interstitials; PLATINUM METALS/ 
zone melting; MONOCRYSTALS; INTERSTITIALS; ZONE REFIN- 
ING 


49822 (INIS-SU-126/A, pp. 45-46) Computerized calculation 
of electrolyte composition of indium refining up to high purity. 
Nefedov, A.N.; Nikitin, A.A.; Zhulanova, A.G.; Shcherbakova, L.P. 
AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. INDIUMelectrorefining; AQUEOUS SOLUTIONS; 
CHEMICAL COMPOSITION; COMPUTERIZED SIMULATION; 
ELECTROLYTES; IMPURITIES; INDIUM; ELECTROREFINING; IN- 
DIUM CHLORIDES; PERCHLORIC ACID; SODIUM CHLORIDES; 
TRACE AMOUNTS 


49823 (INIS-SU—126/A, pp. 56) High-purity tantalum prepara- 
tion tor TaS, synthesis. Karpenko, O.A.; Orlov, V.M. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. 1 ref. TANTALUMelectrorefining; TANTALUM SUL- 
FIDES/chemical preparation; CRYSTALS; ELECTROLYTES; 
FLUORIDES; HELIUM; MOLTEN SALTS; POTASSIUM CHLO- 
RIDES; SODIUM CHLORIDES; TANTALUM; ELECTROREFINING; 
TANTALUM COMPLEXES; VERY HIGH TEMPERATURE 


49824 (INIS-SU-126/A, pp. 56-57) Molybdenum refining by 
magnetic separation method. Angelova, S.M.; Bychkova, M.I.; 
Gondarevskaya, G.D.; Kirillova, V.M.; Kuz'michev, V.A,; 
Luk'yanchikov, V.N. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. MOLYBDENUM/powders; MOLYBDENUM srefining; 
IMPURITIES; MAGNETIC FILTERS; MOLYBDENUM; POWDERS; 
REFINING; SEPARATION PROCESSES 


49825 (INIS-SU-126/A, pp. 59) Molybdenum preparation by 
means of chemical transport reactions in Mo-C-Cl system. 
Gavrilov, [.1.; Elmanov, G.N.; Pavlov, V.G.; Kostyukhin, I.M. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 
MTs-01354. 


Short note. MOLYBDENUM/chemical vapor deposition; CHLOR!- 


NATION; CHLORINE; GRAPHITE; MEDIUM VACUUM; 
MOLYBDENUM; REFINING; SUBSTRATES; VERY HIGH TEMPER- 
ATURE 
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49826 (INIS-SU-126/A, pp. 59-60) lodide refining of vana- 
dium, niobium and tantalum. Gavrilov, I.1.; Kozlov, M.M.; 
Statsenko, V.I.; Shulov, V.A.; Strygin, A.Eh. AN SSSR, Gor’kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. NIOBIUM/chemical vapor deposition; NIOBIUM 
refining; TANTALUMchemical vapor deposition; TANTALUM/ 
refining; VANADIUM/chemical vapor deposition; VANADIUM 
refining; EQUILIBRIUM; IODINATION; IODINE; KINETICS; NIO- 
BIUM; REFINING; SUBLIMATION; TANTALUM; VANADIUM 


49827 (INIS-SU-126/A, pp. 60-61) Thermodynamic and ki- 
netic analysis of hafnium iodide refining process. Evstyukhin, 
A.l.; Leont'ev, G.A.; Silenko, A.N.; Levin, S.V.; Kozlov, M.M.; 
Stepanov, A.L. AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. HAFNIUM/chemical vapor deposition; CHEMICAL RE- 
ACTION KINETICS; HAFNIUM; OPTIMIZATION; REFINING 


49828 (INIS-SU-126/A, pp. 61-62) Use of method of chemi- 
cal transport reactions for tungsten-rhenium coatings 
fabrication. Evstyukhin, A.|.; Manev, Yu.A.; Levin, S.V. AN SSSR, 
Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. RHENIUM ALLOYS/chemical vapor deposition; RHE- 
NIUM ALLOYS/impurities; TUNGSTEN BASE ALLOYS/chemical 
vapor deposition; TUNGSTEN BASE ALLOYS/impurities; INTER- 
METALLIC COMPOUNDS; IMPURITIES; SOLID SOLUTIONS; 
VAPOR DEPOSITED COATINGS 


49829 (INIS-SU-126/A, pp. 62-63) Production of high purity 
iron. Kopelev, N.S.; Kiselev, Yu.M.; Spitsyn, V.I. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805333-: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. IRON/electrorefining; 
TROREFINING; SUBLIMATION 


49830 (INIS-SU-126/A, pp. 64-65) Preparation and certifica- 
tion of ultrahigh purity tungsten monocrystals. Nasyrov, R.Sh.; 
Dyakina, V.P.; Rinkevich, A.B. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. TUNGSTEN/crystal growth; TUNGSTEN/impurities; 
MONOCRYSTALS; SPATIAL DISTRIBUTION; TUNGSTEN; IMPU- 
RITIES; ZONE MELTING 


IMPURITIES; IRON; ELEC- 








49831 (INIS-SU—126/A, pp. 68-69) Commercial technology of 
high purity tellurium manufactures. Ivanov, V.N.; Kozin, L.F.; 
Novikova, L.S. AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DES90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. TELLURIUM/production; TELLURIUM refining; IMPU- 
RITIES; PYROLYSIS; TELLURIUM; PRODUCTION; REFINING; 
TELLURIUM HYDRIDES 


49832 (INIS-SU—1 26/A, pp. 70-71) Macro- and micrometallur- 
gical aspects of preparation of high purity refractory metal 
films. Glebovskij, V.G.; Markaryants, A.E.; Markaryants, Eh.A.; 
Yashchak, V.Yu.; Gromevich, E.A.; Dulinets, Yu.Ch. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ZIRCONIUM/spray coating; HAFNIUM; MAG- 
NETRONS; MOLYBDENUM; SPRAYED COATINGS; TARGETS; 
THIN FILMS; ZIRCONIUM 


49833 (INIS-SU-126/A, pp. 75) Preparation of high purity 
and monocrystalline ternary solid solutions of nickel-rhenium- 
molybdenum. Arskaya, E.P.; Kuz’mishchev, V.A.; Kirillova, V.M.; 
Sdobyrev, V.V.; Borisov, V.1. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF AO1 - OSTI; INIS. 

MTs-01354. 

Short note. MOLYBDENUM ALLOYS/crystal growth; MOLYBDE- 
NUM ALLOYS/zone refining; NICKEL ALLOYS/crystal growth; 
NICKEL ALLOYS/zone refining; RHENIUM ALLOYS/crystal growth; 
RHENIUM ALLOYS/zone refining; CZOCHRALSKI METHOD; 
ELECTRON BEAM MELTING; MONOCRYSTALS; SOLID SOLU- 
TIONS; TERNARY ALLOY SYSTEMS 


49834 (INIS-SU—126/A, pp. 80-81) Preparation of thin films 
of high-purity molybdenum by chemical deposition from gas 
phase in low pressure reactor. Valyaev, V.V.; Kopetskij, Ch.V.; 
Plyushcheva, S.V.; Shapoval, S.Yu. AN SSSR, Gor’kij (USSR). inst. 
Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. MOLYBDENUM/chemical vapor deposition; FILMS; 
HYDROGEN; IMPURITIES; MOLYBDENUM; MOLYBDENUM 
CHLORIDES; REDUCTION; REFINING 


49835 (INIS-SU-126/A, pp. 81) Possibilities of selective 
chlorination. Preparation of high-purity molybdenum. Valyaev, 
V.V.; Plyushcheva, S.V. AN SSSR, Gor'kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A0i - OSTI; INIS. 
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MTs-01354. 

Short note. MOLYBDENUM OXIDES/chiorination; MOLYBDENUM 
OXIDES/refining; HYDROGEN; IMPURITIES; CHLORINATION; RE- 
FINING; MONOCRYSTALS; REDUCTION 


49836 (INIS-SU-126/A, pp. 82) Electromigration of zinc and 
cadmium in liquid gailium of antimony and bismuth in liquid in- 
dium. Kornievich, M.V.; Mikhajiov, V.A.; Shchukin, L.|.; Sergeeva, 
V.A. AN SSSR, Gor’kij (USSR). Inst. Khimii; | Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A0Oi - OSTI; INIS. 

MTs-01354. 

Short note. CADMIiUMelectrophoresis; INDiUM/electrorefining; 
ANTIMONY; BISMUTH; CADMIUM; ELECTROPHORESIS; DIFFU- 
SION; GALLIUM; !MPURITIES; INDIUM; ELECTROREFINING; 
LIQUID METALS; ZINC 


49837 (INIS-SU—126/A, pp. 186-187) Contamination effect of 
quartz glass containers on deep refinement of germanium by 
crystallization methods. Pronchtov, A.N.; Krasnova, S.G.; Kirillov, 
Yu.P.; Markov, A.O.; L’vov, A.Yu.; Yan’kov, S.V. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333—: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. GERMANIUM/impurities; GERMANIUM/zone melting; 
CONTAINERS; CRYSTALLIZATION; GERMANIUM; IMPURITIES; 
QUARTZ; REFINING 


49838 
ing of solid solutions of semiconductor compounds by 
zone recrystallization with temperature gradient. Lunin, L.S.; 
Lunina, O.D.; Ratushnyj, V.I.; Ratushnaya, T.A. AN SSSR, Gor'’kij 
(USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333—: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DES90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. SEMICONDUCTOR MATERIALS ‘refining; SEMICON- 
DUCTOR MATERIALS/zone melting; ARSENIDES; INCLUSIONS; 
REFINING; SOLID SOLUTIONS; TEMPERATURE DISTRIBUTION 


49839 (INIS-SU--126/A, pp. 196) Layer-by-layer crystalliza- 
tion of narrow-gep semiconductor solid solutions. Il’in, Yu.L.; 
Lagkuev, D.R.; Moshnikov, V.A.; Pasynkov, V.V. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333—: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. SEMICONDUCTOR MATERIALS/crystallization; CAD- 
MIUM TELLURIDES; CARRIER DENSITY; CASTINGS; ENERGY 
GAP; LEAD TELLURIDES; MERCURY TELLURIDES; CRYSTAL- 
LIZATION; SOLID SOLUTIONS; TIN TELLURIDES 


(INIS-SU—1 26/A, Pp. 195-196) Preparation and refin- 
A*B5 


49840 (INIS-SU-126/A, pp. 199-200) Preparation of InGaAs 
by MOC-hydride method. Babushkina, T.S.; Kuntsevich, T.S.; 
Drehgich’, E.N.; Ronina, O.V. AN SSSR, Gor'kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
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17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. GALLIUM ARSENIDES/chemical preparation; GAL- 
LIUM ARSENIDES/heterojunctions; INDIUM ARSENIDES/chemical 
preparation; INDIUM ARSENIDES/heterojunctions; HETERO- 
JUNCTIONS; HYDRIDES; ORGANOMETALLIC COMPOUNDS; 
POLYMERS 


49841 (INIS-SU-126/A, pp. 189-190) Electrolytic niobium 
coating on silicon substrates. Shevyrev, A.A.; Gel’, R.P. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. NlOBIUMelectrochemical coating; ELECTRODE- 
POSITED COATINGS; IMPURITIES; INTERFACES; NIOBIUM; 
SILICON; SUBSTRATES 


49842 (INIS-SU-126/A, pp. 197-198) Simulation of coherent 
growth during epitaxial heteroepitaxy of solid solutions. 
Kuznetsov, V.V.; Sorokin, V.S. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805333-—: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ARSENIDES/crystallization; ARSENIDES/simulation; 
ARSENIDES; CRYSTALLIZATION; SIMULATION; EPITAXY; KI- 
NETIC EQUATIONS; MASS TRANSFER; QUATERNARY ALLOY 
SYSTEMS; SOLID SOLUTIONS 


49843 (INIS-SU-—126/A, pp. 194) Possibility of production of 
p-type germanium with carrier density <3x10' cm* by neu- 
tron alloying. Gornov, M.G.; Morokhovets, M.A.; Voronov, I.N.; 
Gurov, Yu.B.; Grebennikova, O.M.; Korneeva, T.F. AN SSSR, 
Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. GERMANIUM/physical radiation effects; CARRIER 
DENSITY; FLUX DENSITY; GERMANIUM; IMPURITIES; NEU- 
TRON FLUX; P-TYPE CONDUCTORS; PRODUCTION; THERMAL 
NEUTRONS 


49844 (INIS-SU-126/A, pp. 217) Regularities of deposition 
and properties of films prepared from organometallic com- 
pounds. Ershov, S.N.; Gurylev, B.V.; Ozerov, A.B.; Benyushis, T.1.; 
Baranova, O.V.; Drozdov, Yu.N.; Kondrachenko, L.A. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-; 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 
MTs-01354. 


Short note. CADMIUM/chemical vapor deposition; CADMIUM 
TELLURIDES/chemical vapor deposition; TELLURIUM/chemical va- 


por deposition; CADMIUM; CRYSTAL STRUCTURE; FILMS; 
HIGH-FREQUENCY DISCHARGES; KINETICS; OPTICAL PROP- 
ERTIES; PLASMA; TELLURIUM 
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49845 (INIS-SU-126/A, pp. 202-203) Analysis of electrical 
and structural properties of Pb; _,SnxTe solid solutions. Bakin, 
A.S.; Chesnokova, D.B.; Yas’kov, D.A. AN SSSR, Gor'kij (USSR). 
Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333-: 8. All-Union conference on 
methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs+01354. 

Short note. LEAD TELLURIDES/carrier density; LEAD TEL- 
LURIDES/crystal-phase transformations; TIN TELLURIDES/carrier 
density; TIN TELLURIDES/crystal-phase transformations; IMPURI- 
TIES; MONOCRYSTALS; POINT DEFECTS; QUANTITY RATIO; 
SOLID SOLUTIONS 


49846 (INIS-SU-126/A, pp. 215-216) Changes in structural 
perfection of In,Ga,_,As epitaxial films with low indium con- 
tent, prepared by MOC-hydride method. Lebedev, S.N.; Skuridin, 
A.M.; Ivanov, V.A.; Avdonin, S.V. AN SSSR, Gor'kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. GALLIUM ARSENIDES/chemical preparation; GAL- 
LIUM ARSENIDES/dislocations; INDIUM ARSENIDES/chemical 
preparation; INDIUM ARSENIDES/dislocations; EPITAXY; FILMS; 
DISLOCATIONS; HYDRIDES; ORGANOMETALLIC COMPOUNDS; 
RESIDUAL STRESSES; SOLID SOLUTIONS 


49847 (INIS-SU-126/A, pp. 217-218) Physical properties of 
mercury telluride films deposited from organometallic com- 
pounds (MOC). Gurylev, B.V.; Ershov, S.N.; Ozerov, A.B. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. MERCURY TELLURIDES/carrier density; MERCURY 
TELLURIDES/chemical vapor deposition; CARRIER MOBILITY; 
FILMS; ORGANOMETALLIC COMPOUNDS; VAPOR PRESSURE 


49848 (KI-1986-6) Corrosion monitoring. Methods of corro- 
sion monitoring in water-carrying systems. Thoren, A. Swedish 
Corrosion Inst., Stockholm (Sweden). 29 Aug 1986. 32p. (In 
Swedish). Order Number DE90602382. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

A collation has been made of the methods available for corrosion 
monitoring in liquids. Examples of the types of installation where 
these methods can be used are: * cooling systems. * process water 
systems. * hot-water systems. In these systems it is often suitable 
to limit the corrosivity of the liquid by, for example, removal of oxy- 
gen, changing the pH value or using corrosion inhibitors and other 
additives. In such cases corrosion monitoring aims at the best 
possible treatment of the liquid with regard to its corrosivity. Mea- 
surement of weight-loss is the most direct way of measuring the 
development of corrosion. It does, however, have the disadvan- 
tages of providing more work when evaluating and is slower than 
other methods, i.e. it requires long exposure times in order to give 
reliable results. The resistance method implies that one measures 
the resistance of a thin wire or film of metal. If this wire or film cor- 
rodes its resistance increases because of the reduction in 
cross-sectional area. The polarization-resistance method is an elec- 
trochemical method which in its simplest form means that a test 
probe with two electrodes of the material under study is exposed to 
the corrosive medium. Corrosion potential measurements give a 
measurement of the prerequisites of corrosion. Redox-potential 





measurements are used primarily for corrosion monitoring in sys- 
tems which contain stainless steel and other metals which can be 
rendered passive and where there is a risk of pitting. Chemical 
analysis of components in the liquid which are vital from the corro- 
sion viewpoint can be made when the aim is corrosion monitoring. 


49849 (LA-UR-—89-2930) Formation and modification of sur- 
face alloys by excimer laser melting and resolidification. Jervis, 
T.R.; Nastasi, M.; Hirvonen, J.P. Los Alamos National Lab., NM 
(USA). [1989]. 15p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-8910197—1: Microelectronic 
integrated processing conference, Santa Clara, CA (USA), 8-13 Oct 
1989). Order Number DE89016968. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The use of pulsed lasers operating in the ultra-violet for the 
formation and modification of metal alloys opens a range of pro- 
cessing techniques which offer the precision of ion beam techniques 
but at much higher processing rates. In addition, excimer laser sur- 
face processing offers the possibility of new surface modification 
technologies. Most metals have low reflectivities in the uv, so laser 
light is coupled strongly to the surface. The short pulse length of 
these lasers, along with a shallow absorption depth, results in a 
heated zone which is also quite shallow, of the order of 1 microme- 
ter. Modest fluences, of the order of 1 J-cm~* are sufficient to melt 
this surface zone. Typical quench rates from the melt are of the or- 
der of 101° K-sec—'; high enough to produce amorphous phases in 
some materials. Mixing by liquid phase diffusion between layers of 
vacuum evaporated materials and zone refinement can result from 
multiple melt resolidification events. These techniques make avail- 
able a large range of alloy compositions on engineering materials. 
The surface morphology of the processed layers is quite smooth 
with a surface finish less than 100 nm. Further processing prior to 
use is therefore not required for most applications. We have studied 
laser mixing of metals into engineering materials, both metal alloys 
and ceramics, the formation of ceramic structures on metals, the 
modification of alloys by surface zone refinement, and the mixing of 
binary and ternary multilayer structures. 25 refs., 6 figs., 2 tabs. 


49850 (LA-UR-89-3018) Twinning, texture and constitutive 
relations for explosively formed jets. Schiferl, S.K. Los Alamos 
National Lab., NM (USA). 1989. 5p. Sponsored by U.S. Department 
of Defense; U.S. DOE Defense Programs. DOE Contract W-7405- 
ENG-36. (CONF-890812-49: American Physical Society topical 
conference on shock compression of condensed matter, Albu- 
querque, NM (USA), 14-17 Aug 1989). Order Number DE90000535. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We have used crystallographic-texture calculations to simulate the 
evolution of preferred grain orientations, and the corresponding 
changes in anisotropic plasticity, during explosively-driven liner col- 
lapse in metallic shaped-charge jets. For hcp metals, twinning tends 
to be an important deformation mechanism, and twinning is known 
to be strongly influenced by shocks. We consider cases of en- 
hanced and inhibited twinning for titanium and titanium-alloys; the 
consequences of these treatments for the evolution of plasticity in 
early jet formation are discussed. 10 refs., 3 figs., 1 tab. 


49851 (LA-UR-89-3029) Computer modelling of particle lim- 
ited grain growth and its experimental verification. Doherty, 
R.D.; Li, K.; Kashyup, K.; Rollett, A.D.; Anderson, M.P. Los Alamos 
National Lab., NM (USA). [1989]. 18p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-7405-ENG-36. (CONF-8909209-1: 
10. Riso international symposium on materials architecture, 
Roskilde (Denmark), 11-15 Sep 1989). Order Number DE90000605. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Data from two simulations on particle limited grain growth are re- 
ported. For 3D simulations the same type of strong correlation 
between particles and grain boundaries previously found in 2D sim- 
ulations was found with the limiting grain size scaling in 3D with (V 
f)°5". Very much higher particle correlation with grain boundaries 
and particularly with grain corners was obtained than expected for 
the random microstructure. The size distribution of the pinned grain 
structures showed considerable differences from that of dynamically 
evolving single phase structures — notably an absence of small 
grains with radii less than 0.3 <R> and the presence of a few large 
grains in the pinned samples. in 2D simulations from a finite starting 
grain size which may explain at least part of the wide scatter in 
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pinned grain sizes reported from experimental studies. It is sug- 
gested that normal grain growth ceases when the smallest grains in 
the size distribution can no longer shrink. Finally limited new experi- 
mental data on grain growth with a stable dispersion in an Al-Fe 
alloy is reported. This data is, at least partially, in agreement with 
the simulation results but most strikingly shows a ready transition to 
abnormal grain growth at low volume fraction of second phase parti- 
cles. A simple model for this effect is proposed — based on the 
Zener analysis but applied only to abnormal grain growth into a fine 
grain structure pinned to a small grain size in the manner sug- 
gested by the simulations. 39 refs., 14 figs., 5 tabs. 


49852 (LA-UR-89-3031) Orbital polarization in narrow band 
systems: Application to the volume collapse in Ce. Eriksson, 
O.; Johansson, B.; Brooks, M.S..S. Los Alamos National Lab., NM 
(USA). 1989. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. (CONF-890953-5: International confer- 
ence on the physics of highly correlated electron systems, Santa 
Fe, NM (USA), 11-15 Sep 1989). Order Number DE90000604. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A novel technique for treating orbital polarization is presented. 
The single electron eigenvalue shifts that emanates from the orbital 
polarization is of the form -E*Lm,, where E® is the Racah parame- 
ter, L is the orbital moment and m, the azimuthal quantum number. 
Thereby the effect of Hund’s second rule is included not only in the 
total energy, but also in the eigenvalue splittings which are required 
in the solid. The calculations presented also incorporate the 
exchange and correlation potential in the local spin density approxi- 
mation as well as the spin-orbit coupling. The self-consistently 
calculated equation-of-state for the light lanthanide Ce is presented. 
The observed volume collapse is well described by the parameter 
free calculations and accordingly the volume collapse in Ce is de- 
scribed as a Mott transition of the 4f electron. 20 refs., 1 fig., 1 tab. 


49853 (LA-UR-89-3105) Martensite transformation in NiTi 
alloys induced by tensile stress pulses. Thakur, A.M.; Thadhani, 
N.N.; Schwarz, R.B. Los Alamos National Lab., NM (USA). 1989. 
5p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract W-7405-ENG-36. (CONF-890812-51: American Physical 
Society topical conference on shock compression of condensed 
matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order Number 
DE90001832. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
It is shown that tensile stress pulses generated by the reflection 
of compressive shock waves at a free surface induce martensitic 
transformation (from B2-CsCl to monoclinic structure), in equiatomic 
NiTi alloys. The transformation products are in the form of acicular 
needles with a micro-twined or dislocation substructure. 6 refs., 5 
figs., 2 tabs. 


49854 (LA-UR-89-3188) Mechanisms for cleavage and inter- 
granular embrittlement in Fe. Eberhart, M.E.; MacLaren, J.M. Los 
Alamos National Lab., NM (USA). 1987. 13p. Sponsored by U.S. 
Department of Defense; U.S. DOE Management & Administration; 
National Science Foundation. DOE Contract W-7405-ENG-36. 
(CONF-8708268-2: 34. Sagamore army materials research, Lake 
George, NY (USA), 31 Aug - 3 sep 1987). Order Number 
DE90000693. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The mechanism of cleavage in bce Fe has been investigated with 
electronic structure calculations and compared to similar calcula- 
tions modeling cleavage in other bec materials (Li, Nb, Mo). It has 
been found in the BCC materials we have studied that those known 
to undergo (100) cleavage show enhancement of the density of 
states (DOS) on the virtual surface layer as the material is strained 
to failure. Using total energy calculations it is shown that there is a 
point of inflection (corresponding to the point of maximum force ver- 
sus displacement) in the total energy at nearly the same point as 
the maximum enhancement in the DOS. We conjecture that this 
point represents the transition state for the fracture process. Ex- 
tending these ideas, the electronic structure near a Fe(111) grain 
boundary has been calculated both with and without segregated P. 
We find clear evidence for the formation of a P band of states, sug- 
gesting the existence of P-P interactions within the segregated 
layer. A chemical model of strain-induced bond failure is suggested 
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in which bonds parallel to the fracture surface compete with the co- 
hesive Fe-Fe bonds normal to the surface. 7 refs., 5 figs. 


49855 (LBL-25022-Rev.) Microstructure and properties of 
AA 2090 weldments. Sunwoo, AJ.; Morris, J.W. Jr. Lawrence 
Berkeley Lab., CA (USA). Jun 1988. 19p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO0S-76SFO0098. (CONF- 
8804142-5-Rev.: American Welding Society meeting, New Orleans, 
LA (USA), 18-22 Apr 1988). Order Number DE90000185. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The effects of welding on AA 2090 are examined along with the 
metallurgical changes associated with welding and aging. The re- 
sults of the study show that the GTA and EB weldment properties 
are controlled by the precipitate size and distribution. There is a 
trade-off between strength and elongation. In the as-welded condi- 
tion, solid solution strengthening is the primary strengthening 
mechanism present. As a result, the weldment strengths are less 
than 200 MPa, but the elongations are greater than 4%. In the post- 
weld aged condition, an inhomogeneous distribution of solutes 
results in an inhomogeneous distribution of precipitates, causing 
strain localization. Although the weldment strengths increase, the 
weldment elongations decrease precipitously. The peak strengths of 
EB and GTA weldments are obtained aging at 160°C for 32 hours 
with 75% joint efficiency and at 190°C for 16 hours with 65% joint 
efficiency, respectively. Aging at 230°C leads to coarsening of pre- 
cipitates as well as the intermetallic constituents; the weldment 
strengths deteriorate rapidly, but the elongations improve. The best 
overall weldment properties are obtained in the solution heat treated 
and aged conditions, and are associated with a homogeneous dis- 
tribution of strengthening precipitates. 13 refs. 


49856 (LBL-27375) The effects of temperature on fatigue 
crack propagation in 310 austenitic stainless steel. Mei, Z.; 
Chan, J.W.; Morris, J.W. Jr. Lawrence Berkeley Lab., CA (USA). Jul 
1989. 13p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-890701-7: International cryogenic 
materials conference, Los Angeles, CA (USA), 24-28 Jul 1989). Or- 
der Number DE90000136. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The fatigue crack propagation rate of 310 austenitic stainless 
steel was measured at 298 K, 77 K, and 4 K. As temperature de- 
creased the fatigue crack growth rate decreased while the threshold 
stress intensity increased. At all three temperatures the fatigue 
crack propagated in a quasi-cleavage mode along a zigzag path. 
The propagating crack branched to an extent that increased as the 
temperature decreased. Since no martensite was detected on the 
crack surfaces and the crack surfaces were smoother at lower tem- 
peratures, neither transformation toughening nor roughness-induced 
temperatures, neither transformation toughening nor roughness- 
induced crack closure can account for the temperature dependence 
of the crack growth rate. Various factors that might contribute to the 
temperature dependence are discussed. 27 refs., 6 figs. 


49857 (LBL-27379) The effect of hydrogen charging on the 
mechanical properties of aluminum alloy 2090. Chu, D.; Morris, 
J.W. Jr. Lawrence Berkeley Lab., CA (USA). Jul 1989. 12p. Spon- 
sored by U.S. DOE Energy Research; National Science Foundation. 
DOE Contract AC03-76SF00098. (CONF-890701-8: International 
cryogenic materials conference, Los Angeles, CA (USA), 24-28 Jul 
1989). Order Number DE90000129. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The effect of hydrogen charging on the mechanical properties of 
peakaged 2090 Al-Cu-Li sheet material was studied. Flat tensile 
and notched tensile and notched tensile specimens of longitudinal 
orientation were tested at 77 and 300 K in both the hydrogen 
charged and uncharged conditions. The results suggest a hydrogen 
effect appearing as a loss in the ability of the material to withstand 
stress triaxiality. Macroscopic analysis of the fracture surfaces re- 
veal a greater amount of shear type fracture morphology in charged 
specimens which may be interpreted as a decrease in the material’s 
ability to resist planar slip. Though differences in the microscopic 
fracture morphology are found between specimens tested at differ- 
ent temperatures and orientations, no observable difference is found 
between those that are charged and uncharged. Results establish 
that the effects of hydrogen charging on the material tested do not 
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appear to be of significant engineering importance. 14 refs., 4 figs., 
2 tabs. 


49858 (OA-Trans-4054) Suitability of various welding pro- 
cesses for die cast aluminium of the Al-Si alloy type. Ruge, J.; 
Lutze, P. 13p. Translated from Giesserei (F.R. Germany). Giesserei 
(F.R. Germany), 72(12): 360-366 (Jun 1985). 

Because of its increased gas content due to manufacture, die 
cast aluminium is generally considered difficult to weld. The impor- 
tance of the metal’s initial condition and the individual factors that 
limit weldability were discussed in an earlier publication (ref. 1). The 
following paper reports on investigations into the suitability of nine 
different welding processes (described in detail in refs. 2-4) for die 
cast aluminium-silicon alloy. 6 refs., 11 figs., 5 tabs. 


49859 (ORNL/FTR-2952) [lon beam technology in materials 
research]: Foreign trip report, June 3, 1988—June 11, 1988. Ap- 
pleton, B.R. Oak Ridge National Lab., TN (USA). 27 Jun 1988. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017496. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the 7th International IIT conference and 
presented an overview lecture to the opening plenary session on 
“lon Beam Deposition in Material Research”. The traveler is also a 
member of the International Organizing Committee for this confer- 
ence and attended a business meeting to select the site for the next 
conference in 1990. 


49860 (ORNL/FTR-3036) [International seminar on the in- 
elastic behavior of solids: Models and utilization]: Foreign trip 
report, August 28, 1988-September 6, 1988. Ruggles, M.B. Oak 
Ridge National Lab., TN (USA). 19 Sep 1988. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE89017420. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The traveler attended the International Seminar on the Inelastic 
Behavior of Solids: Models and Utilization, and presented an invited 
paper. Development and validation of constitutive models for com- 
plex loading and environmental conditions was the principal subject 
of the seminar. Session 1. Constitutive Models: Theoretical Devel- 
opment, Analysis and Comparison, and Session 2. Constitutive 
Models: Experimental Identification and Use, were of particular in- 
terest to the ORNL constitutive equations development effort. The 
traveler also visited the Appiied Mechanics Laboratory at the Uni- 
versity of Franche-Comte in Besancon and the Laboratory of 
Mechanics and Technology at the ENSET/Paris University 6 in 
Cachan. In both laboratories the traveler held discussions regarding 
inelastic material behavior at room and elevated temperatures, ex- 
ploratory testing and modeling, and materials testing equipment and 
techniques. 


49861 (ORNL/FTR-3380) [Tour of Swiss facility for chemi- 
cal vapor deposition, materials analysis and tribology]: Foreign 
trip report, September 2-10, 1989. Blau, P.J. Oak Ridge National 
Lab., TN (USA). 25 Sep 1989. 8p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract AC05-840R21400. 
Order Number DE900007S6. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

At CSEM, the traveler toured facilities involving chemical vapor 
deposition, materials analysis, and tribology. CSEM is providing 
coating services for bearings and thin-film lubricants for the Euro- 
pean space effort. CSEM also manufacturers scratch-testing 
machines to assess coating durability and tribometers to use in 
wear testing. Several new machines are to be introduced in this 
area in the near future. The traveler presented an invited talk on 
“Wear Transitions in Metals and Ceramics.” At Lyon, 54 papers 
addressed the conference topic, “Mechanics of Coatings.” The trav- 
eler's paper was “Morphological Aspects of the Friction of Hot 
Filament Grown Diamond Thin Films.” In addition to attending the 
conference, two tribology laboratory tours were taken: (1) the me- 
chanics of surfaces laboratory of J.M. Georges, Ecole de Lyon, 
Ecully; and (2) the mechanics of contacts laboratory of M. Godet at 
the conference site, Institut National des Sciences Appliquees 
(INSA) de Lyon. The former laboratory is among the best funda- 
mental tribology laboratories in the world in terms of high-quality, 





innovative research and outstanding equipment. The latter labora- 
tory is among the largest tribology laboratories in Europe with about 
45 staff members, including first-year students. 


49862 (RFP-4357) Vertical EDM [electric discharge 
machining] using modular programming. Fuller, J.E. Rockwell In- 
ternational Corp., Golden, CO (USA). 1989. 13p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP03533. (CONF- 
8910214—1: Nontraditional machining symposium: Nontrad for the 
90's, Orlando, FL (USA), 30 Oct 1989). Order Number DE89017715. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The usual function of computer numerically controlled (CNC) ma- 
chining programs is to specify a sequence of machining operations. 
When CNC is applied to electric discharge machining (EDM), the 
possibilities and needs are much greater. This paper describes a 
modular system of programming in which various functions are car- 
ried out by subroutines contained in the controller memory. The 
subroutines are made more versatile by using variabies. Such func- 
tions as orbiting, cavity inspection, electrode wear measurement and 
compensation, and multiple cavities are possible. 3 refs., 9 figs. 


49863 (SAND-89-0498C) Low-temperature deuterium and 
tritium permeabilities in gold determined using ion beams. My- 
ers, S.M.; Swansiger, W.A. Sandia National Labs., Albuquerque, 
NM (USA). [1983]. 10p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. (CONF-8909204-2: 
Conference on hydrogen effects on material behavior, Jackson 
Hole, WY (USA), 12-16 Sep 1989). Order Number DE90000788. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The permeabilities of deuterium (D) and tritium (T) in gold were 
determined by ion implanting reactive oxygen sinks and then using 
the nuclear reactions D(@He,p)*He and T(d,a)n to monitor D and T 
uptake during gas-phase charging. Deuterium permeabilities were 
obtained for temperatures of 573 and 373 K, thereby extending 
standard foil-permeation results above 523 K by about five orders of 
magnitude. Our findings and previousiy published data indicate that 
the permeability of D in Au has an Arrhenius temperature depen- 
dence over ten orders of magnitude from 373 to 913 K. The 
permeability of T at 373 K is somewhat smaller than that of D. 17 
refs., 6 figs. 


49864 (SAND-89-0836C) Spall strength measurements on 
shockloaded refractory metals. Chhabildas, L.C.; Barker, L.M.; 
Asay, J.R.; Trucano, T.G. Sandia National Labs., Albuquerque, NM 
(USA). 1989. 5p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-890812-53: American Physical 
Society topical conference on shock compression of condensed 
matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order Number 
DE90000839. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Spall strength measurements have been performed on molybde- 
num, tantalum, a tungsten alloy, and a titanium alloy that were 
shocked initially to stresses of 10 to 20 GPa. There is a correlation 
of normalized spall strength, i.e., the spall strength divided by its 
density, with fracture toughness for these materials. Results of 
these experiments have been used to explain the fragment size dis- 
tribution observed in a series of well-controlled high-pressure 
gas-driven plate-drive experiments. The mean fragment size 
obtained for each flier plate is also observed to be related to its nor- 
malized spall strength. 10 refs., 5 figs., 2 tabs. 


49865 (SAND-—89-1011C) Implications and origins of shock 
structure in solids. Dunn, J.E. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 13p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-890812-52: 
American Physical Society topical conference on shock compres- 
sion of condensed matter, Albuquerque, NM (USA), 14-17 Aug 
1989). Order Number DE90000846. Available from NTIS, PC 
A03/MF A011 - OSTI. 

One dimensional plane shock waves have been widely used to 
study the mechanical response of solids to high velocity impact. For 
many materials, under a certain range of impact pressures, there 
exists a two-wave structure of which the first wave, the so-called 
elastic precursor, travels at a velocity near to that of sound waves, 
while the second wave, the so-called plastic shock wave, travels at 
a slower speed which increases with impact pressure. While the full 
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two-wave structure is thus not steady (i.e., does not propagate with- 
out change of form), each component wave may be treated as 
steady after sufficient propagation distance. While a variety of sub- 
tleties can be involved in treating the elastic precursor, | wish to 
discuss here just those aspects of a material’s constitutive nature 
that evince themselves in steady, structured, plastic shock waves. 
14 refs., 11 figs. 


49866 (SAND-89-2232C) Interaction of hydrogen isotopes 
with metals: Deuterium trapped at lattice defects in palladium. 
Besenbacher, F.; Nielsen, B.B.; Noerskov, J.K.; Myers, S.M.; Nord- 
lander, P. Sandia National Labs., Albuquerque, NM (USA). 1989. 
19p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-8905126—-5: Workshop on cold fusion 
phenomena, Santa Fe, NM (USA), 23-25 May 1989). Order Number 
DE90000811. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

From an interplay between theory based on the effective-medium 
scheme and experiments, an extremely simple picture has evolved 
which is capable of describing a vast number of experimental quan- 
tities related to interaction of hydrogen with metals, especially the 
trapping of hydrogen at defects. It is shown that the trap strengths 
are determined mainly by the interstitial electron density, and any 
open structures in the lattice leads to a trap, with the vacancies and 
voids being the strongest traps. It is also found theoretically and ex- 
perimentally that up to six hydrogen atoms can be accommodated 
in a vacancy, and the change in trap strengths with occupancy has 
been determined. Recent results for the trapping of deuterium to 
defects in Pd are discussed. 29 refs., 5 figs. 


49867 (SAND-89-8646) An electroformed nickel-sulfur alloy 
for a nose cone. Bonivert, W.D.; Hachman, J.T.; Johnsen, H.A. 
Sandia National Labs., Livermore, CA (USA). Sep 1989. 22p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DRO00789. Order Number DE90000866. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A two-component projectile nose cone was required whose outer 
envelope would provide a stable aerodynamic shape during launch 
and flight and be frangible upon water impact. Full-scale compo- 
nents with specific mechanical properties were fabricated using 
electroforming technology. Compressive strengths between 175— 
210 kg/mm? with minimum ductility were obtained with a nickel 
deposit containing 0.08% sulfur. 4 refs., 13 figs., 2 tabs. 


49868 (SRD-R-461) Non-linear finite element analyses of 
wide plate fracture mechanics experiments. Harrop, L.P.; Gib- 
son, S. UKAEA Safety and Reliability Directorate, Culcheth (UK). 
Jun 1988. 82p. Order Number DE90602365. Available from NTIS 
(US Sales Only), PC A05/MF A01 - OSTI; INIS. 

A series of centre-cracked, wide plate fracture mechanics tests is 
being conducted with plates made from 0.36% carbon steel. This 
report gives an account of post-test finite element analyses 
performed to compare with the results of one of these tests (desig- 
nated CSTP4) and a pre-test analysis of the next test which has a 
slightly different geometry (CSTP5). The plates are relatively thick 
(75mm) and have a width of 1.62m. The finite element analyses 
use a two-dimensional plane stress mesh. The work shows good 
agreement between the post-test analysis results and the overall 
experimental results for CSTP4. It is not expected that the anaiysis 
results will be accurate within the dimensions of the process zone 
ahead of the crack tip; the mesh is not sufficient for this. A vital 
ingredient in attaining the good overall agreement is the representa- 
tion of the actual stress-strain curve of the material. The predicted 
response of test CSTP5 is markedly different from that of CSTP4 
even though the only change is the increase in the height of the 
plate. In particular the shape and size of the plastic zone ahead of 
the crack tip is quite different in the two tests at the same nominal 
remote applied load. (author). 


49869 (UCRL-21198) Studies of shear localization in met- 
als: Final report, [May 18, 1988—-September 30, 1988]. Finnie, |. 
Lawrence Livermore National Lab., CA (USA); California Univ., 
Berkeley, CA (USA). [1988]. 19p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE89017539. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
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In metalcutting, the primary shear zone generally is considered to 
be under both compressive and shear stresses. The material behav- 
ior from plastic deformation to fracture along the shear band has yet 
to be examined. Therefore, a shear-compressive test experiment in 
slow rate and ambient temperature is proposed to simulate the ma- 
terial behavior of a confined shear zone in metal cutting. Although 
high temperature and high strain rate are involved in metalcutting 
process, their effects tend to offset each other for first approxima- 
tion. Thus the proposed test could provide insight into the material 
behavior during cutting and possibly will result in useful corrections. 
The objectives of this phase of our work are: (1) to report on the de- 
sign of a special test allowing the investigation of fracture behavior 
under combined shear and compression; and (2) to present data on 
fracture behavior for different ratios of these stresses. 6 refs., 5 figs. 


49870 (UCRL—100687) Shock pressure determination in 
detonator wires. Frank, A.M.; Gathers, G.R. Lawrence Livermore 
National Lab., CA (USA). 21 Jul 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890812-46: American Physical Society topical conference on shock 
compression of condensed matter, Albuquerque, NM (USA), 14-17 
Aug 1989). Order Number DE89017756. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

High-resolution microstreak photographs were used to record 
shock waves from water-immersed, exploding detonator wires. 
Shock velocities were read directly from the photographs, and pres- 
sures were computer from known Hugoniot data. Wires were gold 
or aluminium, 35 um in diameter by 1 mm long. The field of the 
streak camera covered a spatial width of about 1 mm and a time in- 
terval of 200 to 500 ns with resolutions of about 5 um and 1 ns, 
respectively. Initial hand reduction of data, and the quadratic form of 
the Hugoniot, resulted in substantial data spread. Computer image 
analysis has reduced the spread, although questions of interpreta- 
tion and accuracy remain. Observation included waves generated 
by melting of the wire and by rebound of the melt wave. Shockwave 
pressures of over 15 kbar were generated, predominantly by the re- 
bound wave from the burst, which overtakes the initial burst wave. 4 
refs., 3 figs. 


49871 (UCRL-—100869) Short period multilayers: Interface 
dominated structures. Jankowski, A.F. Lawrence Livermore Na- 
tional Lab., CA (USA). Jul 1989. 25p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890771-4: American Crystallographic Association annual meeting, 
Seattle, WA (USA), 23-29 Jul 1989). Order Number DE89017536. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The dimensional scale of materials synthesis techniques have ex- 
tended to an atomic level. As such, the structure and properties of 
composite materials are unlike those of the bulk constituents. This 
is especially true for the case of artificially composition modulated 
materials, i.e., multilayers. The statistical presence of interfaces is 
high in short period multilayers, which in turn affects the stable con- 
figuration of atoms in the lattice. The metastable arrangement which 
results from the one-dimensional ordering in metallic multilayers will 
be examined using diffraction techniques. The careful selection of 
compatible materials has enabled the fabrication of amorphous 
superlattices with near monolayer composition modulation. An ex- 
amination of these structures and their use in x-ray optical systems 
will be presented. 28 refs., 6 figs., 1 tab. 


49872 (UCRL—100927) The Periodic Law at high pressures. 
Young, D.A. Lawrence Livermore National Lab., CA (USA). Aug 
1989. 8p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-890812-54: American Physical 
Society topical conference on shock compression of condensed 
matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order Number 
DE90000837. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The observed periodicity in the properties of the chemical ele- 
ments at 1 bar was the basis of the Periodic Table in the 19th 
century. Modern research on the solid and liquid elements at high 
pressures and temperatures has revealed new patterns of behavior 
which provide a deeper understanding of periodicity. These patterns 
include the rapid convergence of atomic volume with compression 
to a smooth function of atomic number, the inverse relation between 
volume and bulk modulus, the waves of crystal structure change 
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which traverse the Periodic Table with increasing pressure, the 
strong correlation of cohesive energy with melting and critical tem- 
perature, and the unusual reordering of melting curves at high 
pressure. The principle of corresponding states is also related to 
periodicity and may be generalized. 19 refs., 11 figs. 


49873 (WHC-SA-0667) Fracture toughness data base for 
HT9 and modified 9Cr-1Mo irradiated in several reactors up to 
approximately 100 dpa. Huang, F.H.; Hamilton, M.L. Westing- 
house Hanford Co., Richland, WA (USA). Jul 1989. 17p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC06-87RL10930. 
Order Number DE90000111. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The purpose of this work was to determine the fracture toughness 
behavior of HT9 and modified 9Cr-1Mo ferritic steels after neutron 
exposure to high doses. A summary is presented of the entire frac- 
ture toughness database for HT9 and 9Cr-1Mo generated at 
Hanford. Fracture toughness tests were recently performed on 
miniature specimens of HT9 and modified 9Cr-1Mo irradiated in 
FFTF to exposures ranging from 35 to about 100 dpa. At test tem- 
peratures ranging from 20 to 430°C values of toughness and 
tearing modulus at 35 to 100 dpa were no lower than those ob- 
tained previously in tests conducted on specimens irradiated in 
EBR-ll, despite differences in orientation between the EBR-Il and 
FFTF specimens. 21 refs., 12 figs., 5 tabs. 


49874 (WSRC-RP-89-26) Threshold stress intensities and 
crack growth rates in tritium-exposed HERF [high-energy-rate- 
forged] stainless steels. Morgan, MwJ.; Lohmeier, D. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1989]. 14p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-8909204—1: Conference on hydrogen effects 
on material behavior, Jackson Hole, WY (USA), 12-16 Sep 1989; 
DP-MS-—89-26). Order Number DE90000654. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

A falling-load compliance technique was used to measure thresh- 
old stress intensities and crack growth rates in tritium-exposed and 
aged high-energy-rate forged (HERF) stainless steels. Triplicate 
304L and 316L fracture toughness samples were exposed to high- 
pressure tritium gas at 150°C, ages at 0°C for helium “build-in” 
from tritium decay, and then tested at room temperature. The sam- 
ples contained about 800 appm tritium and 450 appm helium. The 
result showed that 304L had a lower threshold stress intensity (61.7 
+ 2.3 ksi-in'/2) than 316L (86.9 + 9.9 ksi-in’/*) and that the Stage 
ll crack growth rates were, on average, more than an order of mag- 
nitude faster in 304L than in 316L. Also, during Stage Il crack 
growth, each of the 304L samples showed periodic increases and 
decreases in the crack velocities from about 10-* to 10-5 in/s. 
These latter effects are apparently a result of the diffusion controlled 
process of concentrating tritium at the crack tip and the micromech- 
anism of fracture. In both materials, the cracking was for the most 
part along grain-and-twin boundaries but glide-plane decohesion as 
also observed. The differences in the fracture toughness properties 
of the two materials will be discussed. 


49875 (WSRC-RP-89-268) Rapid heating tensile tests of 
hydrogen-charged high-energy-rate-forged 316L stainless steel. 
Mosley, W.C. Westinghouse Savannah River Co., Aiken, SC (USA). 
19 May 1989. 16p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (SRL-HTS-89-0022). Order Num- 
ber DE90000591. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

316L stainless steel is a candidate material for construction of 
equipment that will be exposed to tritium. Proper design of the 
equipment will require an understanding of how tritium and its de- 
cay product helium affect mechanical properties. This memorandum 
describes results of rapid heating tensile testing of hydrogen- 
charged specimens of high-energy-rate-forged (HERF) 316L 
Stainless steel. These results provide a data base for comparison 
with uncharged and _tritium-charged-and-aged specimens to 
distinguish the effects of hydrogen and helium. Details of the experi- 
mental equipment and procedures and results for uncharged 
specimens were reported previously. 3 refs., 10 figs. 





49876 (WSRC-RP-—89-333) An evaluation of electrochemical 
potentiokinetic reactivation techniques for in-service measure- 
ments on Type 304 stainless steel. Stoner, K.J. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1989]. 18p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
(CONF-8907116—4: 22. annual international Metallographic Society 
meeting, Charlotte, NC (USA), 23 Jul 1989). Order Number 
DE89017859. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Electrochemical potentiokinetic reactivation (EPR) tests can be 
used to measure quantitatively the sensitization of Type 304 stain- 
less steel. The single loop (SL) and double loop (DL) EPR 
techniques were compared as non-destructive methods for deter- 
mining sensitization under both laboratory and simulated field 
environments. Measurements were performed on specimens heat- 
treated to produce levels of sensitization from no sensitization to 
heavy sensitization. At temperatures of 22°C and 30°C testing with 
standard laboratory and portable field apparatus, both EPR tech- 
niques were capable of distinguishing sensitization levels at the 
range spanning those characterized as being non-susceptible and 
susceptible to intergranular stress corrosion cracking (IGSCC). 
Through correlations developed for the test data, it is possible to 
translate field results to the standard laboratory test conditions. This 
was demonstrated for the SL test through measurements performed 
on a pipe specimen containing IGSCC. 12 refs., 12 figs., 2 tabs. 


49877 (WSRC-RP-89-517) Phases in lanthanum-nickel- 
aluminum intermetallic alloys. Mosley, W.C. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1989]. 42p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-8910215—1: Electron microscopy conference, Miamisburg, 
OH (USA), 17-19 Oct 1989). Order Number DE90000651. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Lanthanum-nickel-aluminum (LANA) alloys will be used to pump, 
store and separate hydrogen isotopes in the Replacement Tritium 
Facility (RTF). The aluminum content (y) of the primary LaNis phase 
is controlled to produce the desired pressure-temperature behavior 
for adsorption and desorption of hydrogen. However, secondary 
phases cause decreased capacity and some may cause undesirable 
retention of tritium. Twenty-three alloys purchased from Ergenics, 
Inc., for development of RTF processes have been characterized by 
scanning electron microscopy (SEM) and by electron microprobe 
analysis (EMPA) to determine the distributions and compositions of 
constituent phases. This memorandum reports the results of these 
characterization studies. Knowledge of the structural characteristics 
of these alloys is a useful first step in selecting materials for specific 
process development tests and in interpreting results of those tests. 
Once this information is coupled with data on hydrogen plateau 
pressures, retention and capacity, secondary phase limits for RTF 
alloys can be specified. 28 refs., 12 figs., 4 tabs. 


49878 (YJT-88-03) Hydrogen embrittlement of titanium and 
its alloys. Aho-Mantila, |.; Kemppainen, M. Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland). Mar 1988. 45p. Order Number 
DE90602366. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Titanium is one of the possible canister materials for spent 
nuclear fuel. The aim of this study is to determine whether the hy- 
drogen embrittlement of titanium could be a possible deterioration 
mechanism of titanium canisters. This experimental study is a con- 
tinuation of the literature review made earlier. According to the 
literature study, mechanical properties of titanium are not much 
affected by hydrogen when tested by smooth specimens. The ex- 
perimental results of this study carried out with hydrogen charged 
specimens support this conclusion. The studied hydrogen contents 
were as received, 100 ppm, 200 ppm, 500 ppm and 700 ppm and 
the studied titanium specimens were os ASTM Grades 2 and 12. 
Test methods were slow strain rate test and constant load test. Hy- 
drogen embrittlement of titanium occurs with slow strain rates or as 
a sustained load cracking. Even though the mechanical properties 
of titanium specimens were not much affected by hydrogen, the 
narrow brittle zone on the fracture surfaces widens with the slow 
strain rates and in long constant load tests this effect was most 
clear. More data- and experimental results are, however, needed in 
order to determine the effects of hydrogen on titanium canister. 
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49879 (YJT-88-14) Long term creep strength of silver 
alloyed copper. Auerkari, P.; Sandlin, S. Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland). Dec 1988. 26p. Order Number 
DE90602367. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The long term creep strength of silver alloyed copper has been 
estimated using literature creep data for materials with less than 
0.1% Ag. The available data was very limited, and it was necessary 
to test the differences between various data sets and extrapolation 
methods. Assuming constant stress level and constant or changing 
temperature, the creep behaviour has been assessed using mainly 
Larson-Miller and theta-projection approaches. The calculations indi- 
cate that the different extrapolation methods and data sources can 
yield strongly different life estimates. With the available incomplete 
data the theta projection method may give the conservative life pre- 
dictions, whereas the Larson-Miller approach grossly overestimates 
creep life. It is recommended that supplementary data is acquired to 
better assess the long term creep properties of canisters in reposi- 
tory conditions. 


49880 New low chromium ferritic pressure vessel steels. 
Todd, J.A. (Univ. of Southern California, Los Angeles, CA (US)); 
Swindeman, R.W.; Kiueh, R.L. VP of MiCon 86. Bramfitt, B.L.; 
Benn, R.C.; Brinkman, C.R.; Vander Voort, G. ASTM, Philadelphia, 
PA (1988). (CONF-8605128-: MiCon '86: optimization of process- 
ing, properties, and service performance through microstructural 
control, Philadelphia, PA (USA), 15-16 May 1986). 

Much progress has been made in developing chromium- 
molybdenum steels _ with improved hardenability, elevated 
temperature strength, toughness, and resistance to environment. 
The new low alloy steels, intended for heavy-wel pressure vessels 
operating at temperatures in excess of 450°c and pressures up to 
30 MPa, are fully bainitic for maximum strength and toughness, and 
are resistant to temper embrittlement, hydrogen embrittlement, and 
hydrogen attack. Microstructural studies have shown that alloys 
containing 3%Cr and 1.5% Mo exhibit improved heat treating char- 
acteristics as they rapidly temper to produce stable alloy carbides, 
which are resistant to hydrogen attack. Such steels could replace 
2.25Cr-1Mo steel for serivce to 480°C. Higher creep strengths can 
be achieved in modifications of 2.25Cr-1Mo or 3Cr-Mo steels con- 
taining up to 0.25% vanadium. 


49881 Microstructural stability and control for improved irra- 
diation resistance and for high-temperature strength of 
austenitic stainless steels. Maziasz, P.J. (Oak Ridge National 
Labs., Oak Ridge, TN (US)). VP of MiCon 86. Bramfitt, B.L.; Benn, 
R.C.; Brinkman, C.R.; Vander Voort, G. ASTM, Philadelphia, PA 
(1988). (CONF-8605128—-: MiCon '86: optimization of processing, 
properties, and service performance through microstructural control, 
Philadelphia, PA (USA), 15-16 May 1986). 

Current advanced austenitic stainless steels were developed for 
irradiation resistance from research data accumulated for nearly 20 
years on light water, fast breeder, or magnetic fusion reactor (LWR, 
FBR, and MFR, respectively) materials programs. The austenitic 
prime candidate alloy (PCA) is an example of an advanced alloy 
developed for irradiation resistance for the MFR program. The PCA 
composition has nickel and chromium modifications and titanium 
additions, relative to the more familiar Type 316 stainless steel, 
which provide better resistance to void swelling and helium embrit- 
tlement. Research on microstructural evolution, phase stability, and 
solute segregration in the last six to seven years has provided the 
additional insight to allow the design of newer and better austenitic 
alloys. These newer steels are based on the combined additions of 
Ti, V, Nv, C and P aimed at controlling and improving the formation 
and stability characteristics of matrix and grain boundary precipita- 
tion. These additions promote the formation of fine MC and 
phosphide phase particles in the matrix which refine the helium 
bubble distribution and improve void swelling resistance. 


49882 EELS as a probe of d-band occupancy in magnetic al- 
loys. Morrison, T.I. (Materials Science Div., Argonne National Lab., 
Argonne, IL); Brodsky, M.B.; Zaluzec, N.J. vp of Frontiers of elec- 
tron microscopy in materials science. Bradley, S.A.; King, W.E 
Elsevier Science Pub. Co. Inc., New York, NY (1987). (CONF- 
8604103-: Conference on frontiers of electron microscopy in 
materials science, Argonne, IL (USA), 21-23 Apr 1986). 
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It is shown that L-edge electron energy loss spectroscopy (EELS) 
can be used as a direct probe of the number of unoccupied d-states 
in amorphous transition meta! alloys. Since Ly, and Ly "white lines” 
arise predominantly from p-d transitions, these spectra can be used 
to measure changes in d-band occupancy with composition. This in- 
formation is necessary in order to understand magnetic behavior of 
amorphous alloy systems. 


49883 Anomalous dispersion corrections to surface and in- 
terface EXAFS measurements made using glancing angles. 
Chen, H. (Brookhaven Nat. Lab., Upton, NY); Heald, S.M.; Tran- 
quada, J.M. pp. 811 of Interfaces, superlattices, and thin films. Dow, 
J.D.; Schuller, I.K Materials Research Society, Pittsburgh, PA 
(1987). (CONF-8612131-: Materials Research Society symposium 
on interfaces, superlattices and thin films, Boston, MA (USA), 1-6 
Dec 1986). 

EXAFS studies using glancing angie fluorescence on the inter- 
face of the Cu-Al thin film system show that the sputtering process 
generates a different interface structure than for an evaporated one. 
To obtain quantitative information, the anomalous dispersion effects 
have to be considered. Simple model calculations are presented for 
the correction factor which yield good results for Au thin film data. 
Extension of this model to bilayer systems is discussed. 


49884 Development of nickel and nickel-iron aluminides for 
elevated-temperature structural use. Liu, C.T. (Oak Ridge Na- 
tional Labs., Oak Ridge, TN (US)). VP of MiCon 86. Bramfitt, B.L.; 
Benn, R.C.; Brinkman, C.R.; Vander Voort, G. ASTM, Philadelphia, 
PA (1988). (CONF-8605128-: MiCon '86: optimization of process- 
ing, properties, and service performance through microstructural 
control, Philadelphia, PA (USA), 15-16 May 1986). 

This paper summarizes recent work on alloy design of NigAl al- 
loys for structural use at elevated temperatures. Efforts on alloy 
development have been focused on four areas: (1) improvement of 
ductility at ambient temperatures, (2) enhancement of high- 
temperature strength by solid-solution effects, (3) alleviation of 
dynamic embrittlement in oxidizing environments, and (4) fabrication 
improvement. Nickel aluminides with promising properties have 
been developed by microailoying with boron and macroalloying with 
chromium, zirconium (or hafnium), and iron additions. 


49885 Microstructural analysis of in-situ Cu-Nb composite 
wires. Pelton, A.R. (Metallurgy and Ceramics Div., Ames Lab. - US- 
DOE, lowa State Univ., Ames, iA); Laabs, F.C.; Spitzig, W.A,; 
Cheng, C.C. vp of Frontiers of electron microscopy in materials sci- 
ence. Bradley, S.A.; King, W.E Elsevier Science Pub. Co. Inc., New 
York, NY (1987). (CONF-8604103-: Conference on frontiers of 
electron microscopy in materials science, Argonne, IL (USA), 21-23 
Apr 1986). 

A systematic microstructural study of in-situ Cu-20 vol% Nb was 
undertaken to provide an understanding of the dramatic strengthen- 
ing which occurs during deformation processing. Transverse and 
longitudinal sections which were reduced up to 99.999% have been 
characterized by SEM and TEM. The sample preparation tech- 
niques used for the microstructural examinations are described. 
Correlations are made between the strain-induced microstructural 
evolution and the mechanical strength. 


49886 Nanocontact measurements in superlattices. Bau- 
mann, T. (Argonne Nat. Lab., Argonne, IL); Pethica, J.B.; 
Grimsditch, M.; Schuller, i.K. pp. 811 of Interfaces, superlattices, 
and thin films. Dow, J.D.; Schuller, I.K Materials Research Society, 
Pittsburgh, PA (1987). (CONF-8612131-: Materials Research Soci- 
ety symposium on interfaces, superlattices and thin films, Boston, 
MA (USA), 1-6 Dec 1986). 

Many metallic superiattices are known to exhibit dramatic anoma- 
lous elastic properties as a function of modulation wavelength. All 
measurements to date measure either a shear moduius or a longi- 
tudinal modulus in the superlattice plane. Here they present a 
method which also probes longitudinal elastic behavior perpendicu- 
lar to the layers using a nano-hardness tester. In this method, a 
diamond tip is indented into the material and both the indentation 
depth and applied force are constantly monitored during loading 
and unloading. The elastic properties are extracted from the unload- 
ing part of the force versus displacement curve. Contrary to the 
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anomaly found in a shear modulus, no anomaly in Young’s modulus 
was found in the present study on Mo/Ni superlattices. 


49887 EXAFS studies of grain boundary diffusion and segre- 
gation. Heald, S.M. (Brookhaven Nat. Lab., Upton, NY); Chen, H.; 
Tranquada, J.M. pp. 811 of Interfaces, superlattices, and thin films. 
Dow, J.D.; Schuller, i.K Materials Research Society, Pittsburgh, PA 
(1987). (CONF-8612131-: Materials Research Society symposium 
on interfaces, superlattices and thin films, Boston, MA (USA), 1-6 
Dec 1986). 

The dominant pathway for thin film interdiffusion and interface 
reactions is often via grain boundaries. The authors have made EX- 
AFS measurements of grain boundary constituents for two systems: 
interdiffusion in Ag-Au bilayers and solid state reaction of Nb with a 
copper-tin bronze to form NbgSn. The Ag-Au results indicate that 
Au in saturated Ag grain boundaries has an environment similar to 
a dilute Au in Ag solution with reduced coordination. For the Nb- 
bronze reaction, the results for the Cu environment indicate distinct 
changes in the grain boundary environment when smali amounts of 
Ti, Hf, Zr, and Ta are added to the starting Nb. Both resuits demon- 
strate the ability of EXAFS to probe grain boundary environments, 
and to provide important structural information in understanding 
solid state diffusion and interdiffusion in thin film systems. 


49888 Effect of commercial cladding on the fracture behav- 
jor of pressure vessel steel pilates. iskander, S.K. (Oak Ridge 
National Lab., TN (USA)); Alexander, D.J.; Boli, S.E.; Cook, K.V.; 
Corwin, W.R.; Oland, B.C.; Nanstad, R.K.; Robinson, G.C. Nuclear 
Engineering and Design (Netherlands), 115(2/3): 349-357 (Jul 
1989}. DOE Contract AC05-840R21400. (CONF-8710111-: 15. wa- 
ter reactor safety information meeting (WRSIM-15), Gaithersburg, 
MD (USA), 26-30 Oct 1987). 

The objective of this program is to determine the effect, if any, of 
stainless steel cladding upon the propagation of small surface 
cracks subjected to stress states similar to those produced by 
thermal shock conditions. Preliminary results from testing at temper- 
ature 10° and 60°C below the nil-ductility-transition temperature 
have shown that (1) a tough surface layer (cladding and/or heat- 
affected zone) has arrested running fiaws under conditions where 
unclad plates have ruptured, and (2) the residual load bearing ca- 
pacity of clad plates with large subclad flaws significantly exceeded 
that of an unclad plate. (orig.). 


49889 Applications of ion implantation for modifying the in- 
teractions between metais and hydrogen gas. Musket, R.G. 
(Lawrence Livermore National Lab., CA (USA)). Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms (Netherlands), 40/41(pt.1): 591-594 (Apr 
1989). DOE Contract W-7405-ENG-48. (CONF-881151—: 10. inter- 
nationai conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

lon implantations into metals have been shown recently to either 
reduce or enhance interactions with gaseous hydrogen. Published 
studies concerned with modifications of these interactions are re- 
viewed and discussed in terms of the mechanisms postulated to 
explain the observed changes. The interactions are hydrogenation, 
hydrogen permeation and hydrogen embrittlement. In particular, the 
results of the reviewed studies are 1. uranium hydriding suppressed 
by implantation of oxygen and carbon, 2. hydrogen gettered in iron 
and nickel using implantation of titanium, 3. hydriding of titanium 
catalyzed by implanted palladium, 4. tritium permeation of 304L 
stainless steel reduced using selective oxidation of implanted alu- 
minum, and 5. hydrogen attack of a low-alloy steel accelerated by 
implantation of helium. These studies revealed ion implantation to 
be an effective method for modifying the interactions of hydrogen 
gas with metals. (orig.). 


49890 Improvement in intrinsic coercivity of sintered Fe-Nd- 
B magnets by the introduction of non-magnetic dispersoids. 
Ramesh, R. (Lawrence Berkeley Lab., CA (USA)); Thomas, G.; Ma, 
B.M. Acta Metallurgica (USA), 37(5): 1421-1432 (May 1989). 

The microstructure of Ho-substituted sintered Fe-Nd-B magnets, 
prepared by two different routes, has been characterized in order to 
understand the changes in intrinsic coercivity with Ho content. 
Spherical inclusions in the size range of 500 A-1 um have been ob- 
served inside the matrix RepFe,4B grains. Characterization by X-ray 





diffraction, electron microdiffraction and energy dispersive X-ray mi- 
croanalysis, shows that these inclusions are f.c.c. rate earth oxides. 
The volume fraction of these inclusions increases with Ho content. 
Ho partitions preferentially into the matrix phase and no segregation 
of Ho to the interphase interfaces is observed. Lorentz electron mi- 
croscopy experiments suggest that the inclusions in the lower end 
ef the size distribution are capable of pinning the magnetic domain 
walls and hence these non-magnetic inclusions must contribute to 
the increase in intrinsic coercivity. 
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Refer also to citation(s) 48762, 48881, 49719, 49734, 49735, 
49766, 49768, 49777, 49849. 49859, 49860, 49861, 49865. 49872, 
49958, 49972, 49974, 49990, 50001, 50157, 50163, 50165, 50169, 
50170, 50171, 50172, 50173, 50174, 50175, 50247, 50440, 50551, 
§1233, 51247, 61365, 51366, 51371, 51372, 51374 


49891 (AD-A-208714/6/XAB) High-temp toughening and 
creep studies. Final report, 1 June 1985-28 February 1989. 
Kriven, W.M. Illinois Univ., Urbana, IL (USA). Dept. of Materials Sci- 
ence and Engineering. 11 May 1989. 128p. Available from NTIS, 
PC A07/MF A01. 

Early in 1985, the lanthanide sesquioxides (Ln203) were identi- 
fied as potential high-temperature transformation tougheners 
alternative to zirconia (ZrO2). Their 8-10% volume increase accom- 
panying the monoclinic (B) to cubic (C) transformation suggested 
that they should be more powerful than ZrO2. in addition, the Ms 
temperature was raised up to 2200 C indicating that, based on 
thermodynamics alone, transformation toughening up to this tem- 
perature should be possibie. Hence a proposal was written with the 
aim of transformation toughening silicon carbide (SiC) with disper- 
sions of monoclinic dysprosia particles giving a microstructure 
analogous to Zirconia-toughened-alumina (ZTA). 


49892 (AD-A—208895/3/XAB) Preparation and characteriza- 
tion of several conducting transition meta! oxides. Technical 
report. Woid, A.; Dwight, K. Brown Univ., Providence, RI (USA). 


Dept. of Chemistry. 24 May 1989. 13p. (TR—21). Available from 
NTIS, PC A03/MF A01. 
The structure-property relationships of several conducting trarisi- 


tion metal oxides, as well as their preparative methods, are 
presented in this paper. The importance of preparing homogenous 
phases with precisely known stoichiometry is emphasized. A com- 
parison is also made of the various techniques used to prepare 
both polycrystalline and single crystal samples. For transition metal 
oxides, the metallic properties are discussed either in terms of 
metal-metal distances which are short enough to result in metallic 
behavior, or in terms of the formation of a conduction band resulting 
from covalent metal-oxygen interactions. Metallic behavior is ob- 
served when the conduction bands are populated with either 
electrons or holes. The concentration of these carriers can be 
affected by either cation or anion or anion substitutions. The discus- 
sion in this presentation is limited to the elemerts Re, Ti, V, Cr, Mo 
and Cu 


49893 (CONF-890718-29) High resolution-angle resolved 
photoemission studies of high temperature superconductors. 
Olson, C.G.; Liu, R.; Lynch, D.W.; Veal, B.W.; Chang, Y.C.; Jiang, 
P.Z.; Liu, J.Z.; Paulikas, A.P.; Arko, AJ.; List, R.S. Argonne 
Nationa! Lab., IL (USA). Aug 1989. 5p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-31109-ENG-38. From International 
conference on materials and mechanisms of superconductivity - 
high-temperature superconductors; Stanford, CA (USA); 23-28 Jul 
1989. Order Number DE89017691. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Recent photoemission studies of Y 123 and Bi 2212 performed 
with high energy and angular resolution have provided detailed 
information on the nature of the states near the Fermi leve!. Mea- 
surements of the superconducting gap, band dispersion, and the 
density of states near the Fermi level in the normal state all support 
a Fermi liquid description of these materials. 5 refs., 4 figs. 


49894 (CONF-890806-2) Oxygen stoichiometry, structural 
transitions, and thermodynamic behavior of the YBajCu3;0, 
system. Tetenbaum, M.; Curtiss, L.A.; Tani, B.; Czech, B.; Blander, 
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M. Argonne National Lab., IL (USA). [1989]. 22p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From NATO advanced study institute on high temperature 
superconductors—physics and materiais sciences; Bad Windsheim 
(Germany, F.R.); 13-26 Aug 1989. Order Number DE89017694. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Electromotive force (EMF) measurements of oxygen fugacities as 
a function of oxygen stoichiometry in the YBazCu3O, system (1-2-3 
superconductor) have been carried out over the composition range 
x x 6.15 to 6.9 and the temperature range 400—750°C. A coulo- 
metric titration technique with an yttria-doped zirconia electrolyte 
was used for these measurements. By means of this technique, the 
oxygen content of the superconductor is varied by well-defined 
smali amounts, and the equilibrium oxygen partial pressures can be 
established from the EMF measurements. The overall objective of 
these studies is to investigate the phase transformations and ther- 
modynamic behavior of the YBapCu3O0, system as a function of 
oxygen partial pressure, oxygen stoichiometry, and temperature. 24 
refs., 8 figs. 


49895 (CONF-891091-—1) Solid-state fluorescence above 
1000°C: Application to high-temperature laser thermometry. 
Cates, M.R.; Allison, S.W.; Pogatshnik, GJ.; Bugos, A.R. Oak 
Ridge National Lab., TN (USA). [1989]. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO5-840R21400. From 8. inter- 
national congress on applications of lasers and electro-optics 
(ICALEO 8); Orlando, FL (USA): 15-20 Oct 1989. Order Number 
DE90000728. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Rare-earth doped phosphors are discussed here which exhibit in- 
tense fluorescence well above 1000°C. This is a rare characteristic 
for solid-state materials. One immediate application for them is 
thermometry. For example, surface temperatures of rotating compo- 
nents, systems in hostile or restricted environments, and systems in 
environments with very high temperature backgrounds are measur- 
able with phosphor thermographic methods. The subject phosphors, 
Y205:Eu, LuPO,:Eu, YPO,:Eu, and LuPO,:Dy, provide the capabil- 
ity to extend these methods to very high temperatures. The use of 
pulsed ultraviolet (UV) laser activation of these phospnors leads to 
numerous practical appiication possibilities. The phosphor charac- 
teristics pius various fluorescence Gecay times vs temperature are 
shown, along with discussion of their high-temperature applications 
7 rets., 6 figs. 


49896 (CONF-8811195-, pp. 131-136) Quantitative eels mi- 
croanalysis of nanometre sized defects and inclusions in 
natural diamond. Bruley, J. (Cavendish Lab., Cambridge (Eng- 
land)); Brown, L.M. Oak Ridge National Lab., TN (USA). 1988. 
From MRS symposium on characterization of the structure and 
chemistry of defects in materials; Boston, MA (USA); 28 Nov - 3 
dec 1988. In Characterization of the structure and chemistry of de- 
fects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

Electron energy loss spectroscopy of voidite defects in natural di- 
amond shows that they are composed of nitrogen which is likely to 
be present in the form of solid No under high pressure (ca. 10 
GPa). A similar examination of platelets has failed to reveal any ni- 
trogen in them. !t is proposed that the voidites are generated by a 
discontinuous precipitation mechanism as the plateiets decompose. 
A similar study of the chemistry of nanometer sized mineral parti- 
cles present in most diamonds shows they are related to the earth’s 
magma although there are notable differences. 


49897 (CONF-8811195-, pp. 137-142) Defect properties of 
high temperature superconductors probed by positrons. Jean, 
Y.C. (Univ. of Missouri, Kansas City (USA)); Nakanishi, H.; Turchi, 
P.E.A.; Howell, R.H.; Wachs, A.L.; Fluss, M.J.; Meng, R.L.; Hor, 
P.H.; Huang, Z.J.; Chu, C.W. Oak Ridge National Lab., TN (USA). 
1988. DOE Contract W-7405-ENG-48. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

Measurements of electron momentum density by positron annihi- 
lation are influenced by the presence of defects in superconducting 
oxides. Both lifetime and Doppler broadening measurements are 
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sensitive to the super-conducting transition. Possible candidates for 
the defect species are discussed along with their role in modifying 
the positron response. 


49898 (CONF-8811195-, pp. 143-150) Synthesis, mi- 
crostructure and local chemistry of superconducting 
BiSrCaCuO thin films. Gai, P.L. (E. |. DuPont de Nemours and 
Co. Inc., Wilmington, DE (USA)); Shah, S.1.; Boyes, E.D. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Microchemical and microstructural characterization, using estab- 
lished SEM and STEM techniques, has shown that most (> 90% of 
the area) of the Bi-Sr-Ca-Cu-O thin films prepared by reactive mag- 
netron sputtering on both NaCl and MgO substrates in the (100) 
orientation is the superconducting phase BizSr2CaCuzOg, (2212); 
with largely defect free single crystal grains oriented with the a-b 
conduction planes parallel to the substrate. The geometrical inter- 
connectivity is high and the grain boundaries are clean and well 
ordered without any intermediate layers to limit the superconductiv- 
ity. There were also small patches (<10%) in which the Bi- and 
Cu-rich phases, BigSrCuOs and CuO, had separated. The films had 
an onset Te at 115K with zero resistance at 85K and a Jc of 105A/ 
cm? at liquid He temperature. 


49899 (CONF-8811195—, pp. 157-160) The defect chemistry 
of pyrochlore solid solutions of the type Ro(ZrxTi;_x)207 with 
R=Gd, Y. Moon, P.K. (Massachusetts Institute of Technology, Cam- 
bridge (USA)); Spears, M.A.; Tuller, H.L. Oak Ridge National Lab.., 
TN (USA). 1988. DOE Contract FG02-86ER45261. From MRS sym- 
posium on characterization of the structure and chemistry of defects 
in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Character- 
ization of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

Two pyrochiore solid solutions, Gdo(Zr,Ti;_x)207 and 
Y2(ZrxTi;_,)20O7, were investigated to clarify the relationships be- 
tween composition, structural disorder and ionic and electronic 
transport. A defect chemical model was developed based on the 
results of electrical and x-ray diffraction measurements. Frenkel, re- 
duction and bandgap energies were derived. 


49900 (CONF-8811195—, pp. 161-166) A model for the opti- 
cal properties of reduced congruent lithium niobate. Dutt, D.A. 
(Lehigh Univ., Bethlehem, PA (USA)); Feigl, F.J. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

A detailed optical absorption study has been performed on a se- 
ries of chemically reduced lithium niobate crystals. A threshold 
absorption above 3.8 eV has been identified as a bandgap excita- 
tion, while the entire sub-bandgap absorption has been 
demonstrated to be due to a single defect via optical bleaching ex- 
periments. A model based on a bipolaron is proposed to explain the 
observed optical properties. 


49901 (CONF-8811195—, pp. 471-478) Calculation of the 
structure of Au grain boundaries using the embedded atom 
method. Foiles, S.M. (Sandia National Labs., Livermore, CA (USA)). 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The atomic structure and vibrational mean square displacements 
of large angle grain boundaries in Au are calculated and compared 
with experiment. The calculations use the Embedded Atom Method 
in conjunction with energy minimization and Monte Carlo computer 
simulation techniques. The computed structures are in good agree- 
ment with the experimental results. For tilt boundaries it is found 
that asymmetric boundaries can have energies comparable to sym- 
metric boundaries. The vibrational mean square displacements of 
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atoms at the boundary are larger than in the bulk by roughly 50%. 
However, significant anisotropy and site dependence is present. 


49902 (CONF-8811195—, pp. 587-592) Electrochemical be- 
haviour of lamellar interfaces in CoO - ZrO. (CaO) aligned 
eutectic structures submitted to chemical reduction. Bonvalot- 
Dubois, B. (Universite Paris-Sud, Orsay (France)); Dhalenne, G.; 
Revcolevschi, A. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

In a previous study the authors have examined the reduction of 
nickel oxide into nickel in NiO-ZrO2 (CaO) aligned lamellar eutectic 
structures (1-2). From the data which were obtained, the authors 
developed a model accounting for the fast reduction of nickel oxide; 
in particular it was shown that reduction takes place through the ac- 
tion of an electrochemical local cell, involving fast transport of 
oxygen to the sample surface through the cubic zirconia phase (2). 


49903 (CONF-8908145—1) Rf performance of polycrystalline 
high-T, superconductors. Bohn, C.L.; Delayen, J.R.; Roche, C.T. 
Argonne National Lab., IL (USA). [1989]. 12p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract W-31109- 
ENG-38. From 4. workshop on RF superconductivity; Ibaraki-Ken 
(Japan); 14-18 Aug 1989. Order Number DE89017671. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have measured the rf properties of bulk and thick-film high-T. 
superconductors as functions of temperature, frequency, and rf field 
amplitude. The rf surface resistance typically depended strongly on 
field amplitude, but the samples remained superconducting up to 
the highest fields we could apply (~640 gauss). For example, at 
220 MHz, the surface resistance of a bulk polycrystalline 
YBazCu307_, sample ranged from $2uQ at £0.05 gauss and 4.2 
K to 6.3 mQ at 640 gauss and 77 K. The stability of the rf proper- 
ties of this sample after storage both in air and in vacuum was also 
investigated. 20 refs., 6 figs., 1 tab. 


49904 (CONF-8909207—1) Radial distribution functions of 
amorphous materials from on-line measurements of diffracted 
electron intensities. Bentley, J.; Angelini, P.; Gove, A.P.; Sklad, 
P.S.; Fisher, A.T. Oak Ridge National Lab., TN (USA). 11 Sep 
1989. 5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. From EMAG-MICRO 89 meeting; London (UK); 
13-15 Sep 1989. Order Number DE90000701. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

Radial distribution functions (RDFs) of amorphous carbon and sili- 
con carbide have been determined from on-line measurements of 
diffracted electron intensities. The RDFs were insensitive to the 
“background” fitting procedure used. It appears that energy filtering 
is unnecessary and convergent beam illumination can be used. 
Bond length determination appears straightforward, but reliable coor- 
dination numbers require single scattering profiles. 18 refs., 2 figs. 


49905 (CONF-8910197-2) Development of a real time moni- 
tor for superconductive thin film preparation. Chen, C.H. Oak 
Ridge National Lab., TN (USA). Sep 1989. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From Mi- 
croelectronic integrated processing conference; Santa Clara, CA 
(USA); 8-13 Oct 1989. Order Number DE89017772. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In general, the preparation of a superconductive thin film involves 
the vaporization of various chemicals. The species deposited on 
substrates include neutral atoms or molecules in ground states, 
atoms and molecules in excited states, ions in ground states and 
ions in excited states. An instrument which has the capability of the 
quantitative determination of atoms, molecules, and ions in various 
electronic states should provide very detailed information on the 
mechanism of formation of superconductive films. A position sensi- 
tive monitor of various oxide compounds relative to the flow and 
pressure of oxygen should reveal the role of oxygen in supercon- 
ductive film preparation. An ideal method of monitoring the 
deposition process is to continuously track the deposition in situ and 
automatically maintain optimum film growth. With this goal in mind, 





we have investigated several diagnostic methods. In this work, fluo- 
rescence spectra are presented which indicate suitability for 
monitoring excited atoms, molecules, and ions; mass analysis of 
laser desorbed ions is described; and the application of resonance 
ionization spectroscopy (RIS) to monitor desorbed neutral atoms 
and molecules is discussed. 23 refs., 4 figs. 


49906 (DOE/ER/01198-T37) Processing and characteriza- 
tion of alumina platelet-reinforced mullite composites. Crudele, 
S.D. Illinois Univ., Urbana, IL (USA). Graduate Coll. Aug 1989. 
112p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76ER01198. Order Number DE90000057. Available from 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The alumina-mullite system may be a candidate for high tempera- 
ture composites because alumina and mullite are chemically stable 
in air up to 1630°C. Twenty volume percent of approximately 5 or 
40 um alumina platelets were hot pressed in a 3:2 mullite matrix. 
The resulting microstructure, analyzed by XRD, SEM, TEM, EDS, 
and Vickers indentation, revealed strong bonding at the alumina- 
mullite interface and stress cracks in the mullite. Consequently, tin 
oxide and nickel aluminate coatings were applied to the platelets 
and the hot pressed and sintered composite microstructure was an- 
alyzed. Results indicate that tin oxide volatizes during hot pressing 
leaving no trace of tin at the interface. Also, nickel aluminate may 
act as a debonding phase between alumina and mullite; however, 
the nickel aluminate does not form a continuous layer at the inter- 
face via sintering or hot pressing. 52 refs., 67 figs., 5 tabs. 


49907 (DOE/ER/45191-6) [Perturbed angular correlations in 
zirconia ceramics]: [Sixth progress report]. Oregon State Univ., 
Corvallis, OR (USA). Dept. of Physics. [1989]. 15p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG06-85ER45191. Or- 
der Number DE89017272. Available from NTIS, PC AO3/MF A011 - 
OSTI; GPO Dep. 

This report discusses the recent progress in perturbed angular 
correlations (PAC) in zirconia ceramics. Topics covered are (1) zir- 
conia PAC using 181 Ta as probe, (2) zirconia PAC research using 
111-Cd as probe, (3) NMR equipment development and initial ex- 
periments, and (4) theoretical research. 15 refs., 7 figs. (JL) 


49908 (IGC—82) Carbothermic synthesis of carbides of ura- 
nium and plutonium. Anthonysamy, S.; Vasudeva Rao, P.R.; 
Mathews, C.K. Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India). 1986. 37p. Order Number DE90602401. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Partial pressures of carbon monoxide, uranium and plutonium 
over different phase regions relevant to the carbothermic synthesis 
of carbides of uranium and plutonium are calculated using recent 
models and thermodynamic data for the compounds in U-C-O and 
Pu-C-O systems. The experimental parameters for the preparation 
of uranium carbides and a two step synthesis involving carbother- 
mic reduction of the oxide to the dicarbide followed by hydrogen 
stripping of carbon to produce uranium monocarbide are discussed. 
(author). 31 refs., 9 figs., 6 tabs. 


49909 (IGC—84) Evaluations of thermodynamic functions of 
gaseous uranium and thorium carbide species. Joseph, M. In- 
dira Gandhi Centre for Atomic Research, Kalpakkam (India). 1986. 
37p. Order Number DE90602421. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The thermodynamic functions of gaseous carbides of uranium UC, 
UC2z, UC3, UC,4, UCs and UC, and of thorium, ThC, ThC2, ThCs, 
ThC,4, ThCs and ThC¢ have been calculated assuming different pos- 
sible structures and molecular parameters and making use of the 
principles of statistical thermodynamics. The values obtained for dif- 
ferent structures are compared. (author). 37 refs., 10 figs., 10 tabs. 


49910 (IGC—101) Calculation of vapour pressures over 
mixed carbide fuels. Joseph, M.; Mathews, C.K. Indira Gandhi 
Centre for Atomic Research, Kalpakkam (india). 1988. 28p. Order 
Number DE90602420. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Vapour pressure over the uranium-plutonium mixed carbide 
Usub(l-p) Pusub(p C) was calculated in the temperature range of 
1300-9000 for various compositions (p=0.1 to 0.7). Effects of varia- 
tion of the sesquicarbide content were also studied. The principle of 
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corresponding states was applied to UC and mixed carbides to ob- 
tain the equation of state. (author). 


49911 (INIS-SU-121/A, pp. 62-65) Mechanochemical ceramic 
technology: synthesis and sintering of complex oxides. 
Zyryanov, V.V. AN SSSR, Sverdiovsk (USSR). Inst. Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162-: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdiovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. CERAMICS/fabrication; CERAMICS; FABRICATION; 
CRUSHING; OXIDES; PARTICLE SIZE; POWDERS; SYNTHESIS 


49912 (INIS-SU-121/A, pp. 18-19) Effect of nonstoichiome- 
try and ordering on tantalum carbide basic lattice parameter. 
Lipatnikov, V.N.; Rempel’, A.A.; Gusev, A.l. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (In Russian). (CONF-8901162-: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. 1 tab. TANTALUM CARBIDES/chemical composition; 
TANTALUM CARBIDES/superiattices; LATTICE PARAMETERS; 
POLYCRYSTALS; SINTERED MATERIALS; SUPERLATTICES 


49913 (INIS-SU-121/A, pp. 33-34) Phase equilibria in the 
system Y-Ba-Cu-O under reduced Po». Khrustov, V.R.; Zuev, 
A.Yu. AN SSSR, Sverdiovsk (USSR). Inst. Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. 
(In Russian). (CONF-8901162-: Plenary and stand reports of young 
scientists school on solid state chemistry, Sverdlovsk (USSR), 30 
Jan - 5 feb 1989). In Solid state chemistry. Summaries of reports. 
Order Number DE90705919. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. 1 tab. YTTRIUM OXIDES/phase studies; YTTRIUM 
OXIDES/pyrolysis; ANNEALING; BARIUM OXIDES; CHEMICAL 
COMPOSITION; COPPER OXIDES; EQUILIBRIUM; OXYGEN; 
PARTIAL PRESSURE; SUPERCONDUCTORS; VERY HIGH TEM- 
PERATURE; PYROLYSIS 


49914 (INIS-SU-126/A, pp. 71) Are melting of titanium, zir- 
conium and niobium diborides. Dement’ev, V.A.; Kuz’mishchev, 
V.A.; Sdobyrev, V.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. NIOBIUM BORIDES/refining; TITANIUM BORIDES/ 
refining; ZIRCONIUM BORIDES/refining; IMPURITIES; MELTING; 
MONOCRYSTALS; REFINING; POLYCRYSTALS 


49915 (INIS-SU-126/A, pp. 198-199) Peculiar features of 
production and properties of metastable layers of Pb;_, CdxS 
solid solutions. Blokhin, Yu.N.; Lutskaya, O.F. AN SSSR, Gor'’kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM SULFIDES/carrier density; CADMIUM 
SULFIDES/epitaxy; LEAD SULFIDES/carrier density; LEAD 
SULFIDES/epitaxy; EPITAXY; CARRIER MOBILITY; PHASE 
TRANSFORMATIONS; QUANTITY RATIO; SOLID SOLUTIONS 
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49916 (INIS-SU-126/A, pp. 233-234) Development of waste- 
less commercial technology and equipment for preparation of 
high purity zirconium oxide. Malinovskij, V.N.; Tyutyueva, N.N.; 
Malyshev, R.M.; Allakhverdov, G.R.; Sukhanovskaya, A.l. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333—: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ZIRCONIUM OXIDES/fabrication; EQUIPMENT; IM- 
PURITIES; WASTES; FABRICATION 


49917 (INIS-SU-126/A, pp. 238) Synthesis of high purity 
oxynitride phases in Al-Zr-O-N system by melting with solar 
radiation use. Adylov, G.T.; Vetrov, V.N.; Ignatenkov, B.A.; Maksu- 
dov, A.A.; Ryzhikov, Eh.N.; Urazaeva, Eh.M. AN SSSR, Gor'kij 
(USSR). inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805333-: 8. Ail-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
abie from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ZIRCONIUM NITRIDES/melting; ZIRCONIUM NI- 
TRIDES/phase studies; ZIRCONIUM OXIDES/melting; ZIRCONIUM 
OXIDES ‘phase studies; ALUMINIUM NITRIDES; ALUMINIUM OX- 
IDES; MICROHARDNESS; SOLAR FURNACES; MELTING 


49918 {INIS-SU-126/A, pp. 239-240) Manufacturing high pu- 
rity refractory oxide materials in solar furnaces. Adylov, G.T.; 
Bibershtejn, B.E.; Sigalov, L.M.; Urazaeva, Eh.M. AN SSSR, Gor’kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805333-: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and anaiysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ALUMINIUM OXiDES/meiting; ALUMINIUM OXIDES/ 
phase studies; ZIRCONIUM OXIDES/melting; ZIRCONIUM OX- 
IDES/phase studies; MELTING; REFRACTORIES; SCANDIUM 
OXIDES; SOLAR FURNACES 


49919 (INIS-SU-126/A, pp. 240-241) Physicochemical foun- 
dations for production of high purity titanium dioxide. 
Shimanovskaya, V.V.; Dvernyakova, A.A.; Sikorskaya, Eh.K.; 
Strelko, V.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
AO1i - OSTI; INIS. 

MTs-01354. 

Short note. TITANIUM OXIDES/production; CRYSTAL GROWTH; 
HYDROLYSIS; PARTICLE SIZE; POWDERS; PRODUCTION 


429920 (INIS-SU-—126/A, pp. 237-238) Anodal high purity tan- 
talum and niobium oxides. Orlov, V.M.; Ryungenen, T.1. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 
MTs-01354. 
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Short note. NIOBIUM OXIDES/electric conductivity; NIOBIUM 
OXIDES/impurities; TANTALUM OXIDES/electric conductivity; TAN- 
TALUM OXIDES/impurities; ANODIZATION; BREAKDOWN; FILMS; 
IMPURITIES; SUBSTRATES 


49921 (INIS-SU-129, pp. 374-375) Laser deposition and 
properties of high temperature superconducting _ films. 
Abramyan, P.B. (AN Armyanskoj SSR, Ashtarak (USSR). Inst. 
Fizicheskikh Issledovanij); Gevorkyan, A.V.; Glushko, B.A.; Gulyan, 
A.M.; Kuzanyan, A.S.; Petrosyan, A.R.; Sarkisyan, G.S. AN SSSR, 
Moscow (USSR); Ministerstvo Khimicheskoj Promyshlennosti SSSR, 
Moscow (USSR). 1988. (In Russian). (CONF-8811251-: 7. All- 
Union conference on crystal growth, Moscow (USSR), 14 Nov 
1988). In Crystal growth from solution. Growth of monocrystals and 
films of high-temperature superconductors. V. 2. Extended theses. 
Order Number DE90705921. Available from NTIS (US Sales Only), 
PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 5 _ refs.; 1 fig. BARIUM OXIDES/ 
superconductivity; BARIUM OXIDES/vapor plating; COPPER OX- 
IDES/superconductivity; COPPER OXIDES/vapor plating; YTTRIUM 
OXIDES/superconductivity; YTTRIUM OXIDES/vapor plating; SU- 
PERCONDUCTIVITY: CERAMICS; FILMS; LASER RADIATION; 
LOW TEMPERATURE; TRANSITION TEMPERATURE 


49922 (INIS-SU-129, pp. 392) Structure study and specific 
resistance measurement of Y-Ba-Cu-O films, prepared by the 
method of ion-beam spraying, in the process of annealing. Vol- 
gin, S.G. (Moskovskij Inst. Tonkoj Khimicheskoj Tekhnologii, 
Moscow (USSR)); Maienkov, S.K.; Petrov, G.B.; Ryabtsev, A.V. AN 
SSSR, Moscow (USSR); Ministerstvo Khimicheskoj Promyshiennosti 
SSSR, Moscow (USSR). 1988. (In Russian). (CONF-8811251-: 7. 
All-Union conference on crystal growth, Moscow (USSR), 14 Nov 
1988). In Crystal growth from solution. Growth of monocrystals and 
films of high-temperature superconductors. V. 2. Extended theses. 
Order Number DE90705921. Available from NTIS (US Sales Only), 
PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 5 refs. YTTRIUM COMPOUNDS/crystai structure; 
YTTRIUM COMPOUNDS/electric conductivity; YTTRIUM COM- 
POUNDS/superconductors;s AMORPHOUS STATE; ANNEALING; 
BARIUM COMPOUNDS; CRYSTALLIZATION; CUPRATES; FILMS; 
HIGH TEMPERATURE; SPRAY COATING; SUBSTRATES; SUPER- 
CONDUCTORS 


48923 


(INIS-SU-129, pp. 396-397) Growth structure and 
properties of YBa2Cu3,0;_; single crystals. Golovchanskij, M.E. 
(Moskovskij Inst. Stali i Splavov, Moscow (USSR)); Marchenko, 


V.A.;  Dejkarkhanov, R.N.; Volodin, A.P. AN SSSR, Moscow 
(USSR); Ministerstvo Khimicheskoj Promyshlennosti SSSR, Moscow 
(USSR). 1988. (in Russian). (CONF-8811251-: 7. All-Union confer- 
ence on crystal growth, Moscow (USSR), 14 Nov 1988). In Crysta/ 
growth from solution. Growth of monocrystals and films of high- 
temperature superconductors. V. 2. Extended theses. Order 
Number DE90705921. Available from NTIS (US Sales Only), PC 
A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 3 refs.; 1 fig. BARIUM OXIDES/chemical vapor depo- 
sition; BARIUM OXIDES/crystal lattices; BARIUM OXIDES/energy 
gap; COPPER OXIDES/chemical vapor deposition; COPPER 
OXIDES/crystal lattices; COPPER OxIDES/energy gap; YT- 
TRIUM OXIDES/chemical vapor deposition; YTTRIUM OXIDES/ 
crystal lattices; YTTRIUM OXIDES/energy gap; LATTICE PA- 
RAMETERS; MICROSTRUCTURE; MONOCRYSTALS; TUNNEL 
EFFECT; TWINNING 


49924 (INIS-SU-129, pp. 398-399) Low temperature 
crystallization of perovskites. Guseva, M.B. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Babaev, V.G.; Khvostov, 
V.V. AN SSSR, Moscow (USSR); Ministerstvo Khimicheskoj 
Promyshiennosti SSSR, Moscow (USSR). 1988. (in Russian). 
(CONF-8811251-: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). In Crystal growth from solution. 
Growth of monocrystals and films of high-temperature superconduc- 
tors. V. 2. Extended theses. Order Number DE90705921. Available 
from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 





T-14352. 

Short note. 4 refs. BARIUM OXIDES/crystallization; BARIUM OX- 
IDES/physical radiation effects; COPPER OXIDES/crystallization; 
COPPER OXIDES/physical radiation effects; YTTRIUM OXIDES/ 
crystallization; YTTRIUM OXIDES/physical radiation effects; AMOR- 
PHOUS STATE; ARGON IONS; CRYSTALLIZATION; EV RANGE 
100-1000; FILMS; SPUTTERING 


49925 (INIS-SU-129, pp. 403-405) Twinning in monocrys- 
tailine films of YBa,Cu,07_, high temperature superconductor. 
Zybtsev, S.G. (AN SSSR, Moscow (USSR). Inst. Radiotekhniki i 
Ehlektroniki); Sheftal’, R.N. AN SSSR, Moscow (USSR); Minister- 
stvo Khimicheskoj Promyshlennosti SSSR, Moscow (USSR). 1988. 
(In Russian). (CONF-8811251—: 7. All-Union conference on crystal 
growth, Moscow (USSR), 14 Nov 1988). In Crystal growth from 
solution. Growth of monocrystals and films of high-temperature su- 
perconductors. V. 2. Extended theses. Order Number DE90705921. 
Available from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 2 refs.; 1 fig. BARIUM OXIDES/phase transforma- 
tions; BARIUM OXIDES/winning; COPPER OXIDES/phase 
transformations; COPPER OXIDES/twinning; YTTRIUM OXIDES/ 
phase transformations; YTTRIUM OXIDES/twinning; TWINNING; 
FILMS; MONOCRYSTALS; SUPERCONDUCTORS 


49926 (INIS-SU-129, pp. 406-407) Growth and study of 
YBazCu,0, crystals. Kozeeva, L.P. (AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii); lvannikova, N.V.; Pavlyuk, 
A.A. and others. AN SSSR, Moscow (USSR); Ministerstvo Khimich- 
eskoj Promyshlennosti SSSR, Moscow (USSR). 1988. (in Russian). 
(CONF-8811251—: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). In Crystal growth from solution. 
Growth of monocrystals and films of high-temperature superconduc- 
tors. V. 2. Extended theses. Order Number DE90705921. Available 
from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 1 ref.; 1 fig. BARIUM OXIDES/crystal 
growth; BARIUM OXIDES/superconductivity; COPPER OXIDES/ 
crystal growth; COPPER OXIDES/superconductivity; YTTRIUM 
OXIDES/crystal growth; YTTRIUM OXIDES/superconductivity; 
SUPERCONDUCTIVITY; CERAMICS; LATTICE PARAMETERS; 
MEISSNER-OCHSENFELD EFFECT; ORIENTATION 


49927 (INIS-SU-129, pp. 414-415) X-ray diffraction study of 
YBa,Cu,0;_,. Martovitskij, V.P. (AN SSSR, Moscow (USSR). 
Fizicheskij Inst.); Rodin, V.V. AN SSSR, Moscow (USSR); Minister- 
stvo Khimicheskoj Promyshlennosti SSSR, Moscow (USSR). 1988. 
(In Russian). (CONF-8811251—: 7. All-Union conference on crystal 
growth, Moscow (USSR), 14 Nov 1988). In Crysta/ growth from 
solution. Growth of monocrystals and films of high-temperature su- 
perconductors. V. 2. Extended theses. Order Number DE90705921. 
Available from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 3 refs. BARIUM OXIDES/grain orientation; BARIUM 
OXIDES/x-ray diffraction, COPPER OXIDES/grain orientation; COP- 
PER OXIDES/x-ray diffraction; YTTRIUM OXIDES/grain orientation; 
YTTRIUM OXIDES/x-ray_ diffraction; BRAGG REFLECTION; 
DIFFRACTION METHODS; FILMS; LATTICE PARAMETERS; 
SOLID SOLUTIONS; TWINNING 


49928 (UCRL-98854) Computer synthesis of ceramic pre- 
forms for molten-metal infiltration. Halverson, D.C.; Munir, Z.A.; 
Lum, B.Y. Lawrence Livermore National Lab., CA (USA). 19 Dec 
1988. 24p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-48. (CONF-8810203-3: International symposium 
on combustion and plasma synthesis of high temperature materials, 
San Francisco, CA (USA), 23-26 Oct 1988). Order Number 
DE90000826. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Capillarity-thermodynamic studies were conducted tc obtain 
contact-angle data of molten aluminum on boride (B,C, TiB2, AIB;2) 
and carbide (TiC, SiC) substrates to illustrate the feasibility of 
infiltrating preforms containing these phases with aluminum. Tech- 
niques for increasing the exothermic potential of self-propagating 
high-temperature synthesis (SHS) reactions (“exothermic boosting”) 
are suggested for the fabrication of B,C-rich and SiC-rich 
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composite-ceramic preforms for subsequent infiltration with molten 
aluminum. EXOBOOST, a computer program, has been developed 
to rapidly screen hundreds of ceramic preform combinations based 
on SHS thermodynamics and exothermic boosting. Preliminary stud- 
ies on the SHS of TiC indicate that reactant-greenbody properties 
strongly influence uniformity in the preform microstructure. 12 refs., 
11 figs., 2 tabs. 


4992S (UCRL—101900) Effects of shock-induced defects en 
flux pinning in YBazCu307_;. Weir, S.T.; Nellis, W.J.; Early, E.A.; 
Seaman, C.L.; Maple, M.B. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 3p. Sponsored by U.S. Department of Defense; 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-890718-30: International conference on materials and 
mechanisms of superconductivity - high-temperature superconduc- 
tors, Stanford, CA (USA), 23-28 Jul 1989). Order Number 
DE90000824. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A composite specimen of YBazCu3;07_; and silver was fabri- 
cated by shock-compacting to 167 kbar a mixture of YBazCu30O7_; 
and silver powders. The magnetic flux pinning energy of this speci- 
men was then measured as a function of temperature using flux 
relaxation data obtained with a SQUID magnetometer. Our results 
show that the pinning energy of the shock-compacted sample is sig- 
nificantly higher than the pinning energy of the YBazCu3;07_; 
before compaction. The increase in flux pinning energy is presum- 
ably due to the introduction of shock-induced defects into the 
YBa2Cu307_,. This result is significant because higher pinning en- 
ergies imply higher intragranular critical currents. 8 refs., 1 tab. 


49930 {UCRL-101901) Superconducting and microstruc- 
tural properties of shock-compacted high-T; oxide powders. 
Seaman, C.L.; Early, E.A.; Maple, M.B.; Nellis, W.J.; Holt, J.B.; 
Kamegai, M.; Smith, G.S. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 5p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-890812-57: American 
Physical Society topical conference on shock compression of con- 
densed matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order 
Number DE96000823. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Shock compacted specimens of YBapCugO7_5 and 
HoBazCu307_¢5 high-T; oxide powder mixed with 30% (vol) Ag 
powder have been prepared using the LLNL two-stage light-gas gun 
in the 30-200 kbar range. We report the experimental technique 
and results of an investigation of the microstructural and supercon- 
ducting properties of these composite specimens. Measurements of 
magnetic susceptibility show that bulk superconductivity is retained 
in this pressure range with T. onsets unchanged at 91 K. Oxide 
particle size is reduced with increasing shock pressure. Cornplete 
resistive transitions are observed at T; = 90 K only after subse- 
quent heat treatment in oxygen. A transport critical current density 
of 320 A/cm? at 77 K in zero field was measured for a specimen 
shocked to 167 kbar, suggesting that the shock process might intro- 
duce defects which serve to pin magnetic flux vortices and thereby 
increase Jc. 9 refs., 4 figs. 


49931 (UCRL-—101904) Shock-induced defects and flux pin- 
ning in YBagCu307_; + Ag composites. Weir, S.T.; Nellis, W.J.; 
Kramer, M.J.; Seaman, C.L.; Early, £.A.; Maple, M.B. Lawrence Liv- 
ermore National Lab., CA (USA). Aug 1989. 5p. Sponsored by U.S. 
Department of Defense; U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-890812-58: American Physical 
Society topical conference on shock compression of condensed 
matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order Number 
DE90000827. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A composite specimen of YBapCu307_,5 and silver was fabri- 
cated by shock-compacting to 167 kbar a mixture of YBazCu307_+; 
powder and 30% volume silver powder. The recovered sample was 
then studied with TEM, and the amount of magnetic flux pinning ex- 
hibited by the YBagCu307_; component was determined with a 
SQUID magnetometer. We find that the shock process resulted in a 
large increase in the flux pinning energy of the sample. This result 
is significant because higher pinning energies imply higher intra- 
granular critical currents. 8 refs., 2 figs., 1 tab. 
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49932 Atomic resolution electron microscopy of NiO grain 
boundaries. Merkle, K.L. (Materials Science Div., Argonne National 
Lab., Argonne, IL (US)); Smith, D.J. vp of Frontiers of electron mi- 
croscopy in materials science. Bradley, S.A.; King, W.E Elsevier 
Science Pub. Co. Inc., New York, NY (1987). (CONF-8604103-—: 
Conference on frontiers of electron microscopy in materials science, 
Argonne, IL (USA), 21-23 Apr 1986). 

Atomic-scale detail in <100> tilt grain boundaries (GB) of 
high-purity bicrystals of NiO has been studied with a 400 «V high- 
resolution electron microscope. Crystallinity is always maintained 
right up to the grain boundary and there is a strong tendency for co- 
herent matching of atomic planes across the GB in symmetric and 
asymmetric GBs, and for all misorientations. Low-angle boundaries 
are characterized by their primary dislocation structure which is, de- 
pending on the GB plane, composed of a<100> and 1/2a<110> 
type dislocations. High-angle boundaries, even those close to = = 5, 
often take on asymmetric configurations with the boundary close to a 
(100) plane in one of the crystals. The observation of symmetric as 
well as highly asymmetric facets at high angles suggests that both 
configurations correspond to local minima in the free energy. These 
results are discussed in terms of current models of tilt GBs of NiO. 


49933 Analytical electron microscopy of a sulfur-poisoned 
palladium catalyst with a dedicated stem. vp of Frontiers of elec- 
tron microscopy in materials science. Bradley, S.A.; King, W.E. 
Elsevier Science Pub. Co. Inc., New York, NY (1987). (CONF- 
8604103—-: Conference on frontiers of electron microscopy in 
materials science, Argonne, IL (USA), 21-23 Apr 1986). 

Greater beam current into a smaller electron probe permits better 
detectability of elements with a dedicated field-emission STEM than 
with the more conventional analytical electron microscope based on 
the TEM/STEM configuration. This advantage is important for cata- 
lyst research since active species, promoters, and poisons may be 
present in extremely small amounts. Digital X-ray images with reso- 
lution < 5 nm show distributions of elements that are difficult to 
locate with other analysis methods. A Pd/Ce/Al,O3 catalyst was 
found to exhibit a nonuniform distribution of sulfur on the Pd crystal 
when poisoned by SOp. 


49934 Production of fine powders by the rapid expansion of 
supercritical fluid solutions. Matson, D.W. (Battelle Pacific NW 
Labs., Richland, WA); Petersen, R.C.; Smith, R.D. pp. 823 of Ce- 
ramic powder science. Messing, G.L.; McCauley, J.W.; Mazdiyasni, 
K.S.; Haber, R.A American Ceramic Society Inc., Westerville, OK 
(1987). (CONF-860883—: Ceramic powder science and technology: 
synthesis, processing, and characterization conference, Boston, MA 
(USA), 3-6 Aug 1986). 

A new process is described for the production of fine powders by 
the rapid expansion of supercritical fluid solutions (RESS). Rapid 
loss of solvent density occurs as the fluid is expanded through a 
nozzle from a high-temperature and -pressure regime to a low- 
pressure environment, resulting in the production of particles of the 
solute material by homogeneous nucleation. Particle size, agglomer- 
ation, and other characteristics of RESS-produced powders can be 
controlled by manipulation of the solute concentration, temperature 
of the preexpansion fluid, and other parameters of the expansion 
process. Particle formation during the RESS expansion is favored 
by relatively high solute concentrations and the use of expansion 
nozzles in which a significant pressure drop occurs along the nozzle 
length. The RESS process and the effects of RESS variables on 
the product characteristics are illustrated using SiO. and GeOo 
powders, although the process is generally applicable to particle 
production from any material soluble in a supercritical fluid solvent 
Careful consideration of preexpansion fluid conditions allows a one- 
phases solvent expansion such that the product is deposited “dry.” 
The rapid quenching of particles produced during the RESS expan- 
sion offers opportunity for the formation of amorphous powders of 
unique nonequilibrium materials. 


49935 


Electron microscopy study of sputtered NbN films. 
Ho, H.L. (Materials Science Div., Argonne National Lab., Argonne, 
IL); Kampwirth, R.T.; Gray, K.E.; Capone, D.W. Il; Chumbiey, L.S.; 
Meshii, M. vp of Frontiers of electron microscopy in materials sci- 
ence. Bradley, S.A.; King, W.E Elsevier Science Pub. Co. Inc., New 
York, NY (1987). (CONF-8604103-: Conference on frontiers of 
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electron microscopy in materials science, Argonne, IL (USA), 21-23 
Apr 1986). 

The microstructures of sputtered NbN thin films (103 um thick) 
has been analyzed by transmission electron microscopy utilizing 
transverse sections. The micrographs reveal that the films consist of 
columnar grains of predominantly FCC NbN, oriented with a <111> 
direction normal to the substrate. These grains are surrounded by 
intergranular regions of unknown composition which are 10-30 A in 
width, and the average grain diameter increases linearly as a func- 
tion of distance from the film/sapphire substrate interface. The new 
and surprising result is that films grown under different sputtering 
conditions, which exhibit vastly different superconducting properties, 
have essentially identical grain size and shape. However, defects 
have been observed within the grains and their density correlates 
well with the transition temperature T, and the slope of the upper 
critical field at Te. 


49936 SREM of MgO crystal surface structure and in-situ- 
deposited metallic particles on MgO surface. vp of Frontiers of 
electron microscopy in materials science. Bradley, S.A.; King, W.E. 
Elsevier Science Pub. Co. Inc., New York, NY (1987). (CONF- 
8604103-: Conference on frontiers of electron microscopy in 
materials science, Argonne, IL (USA), 21-23 Apr 1986). 

Development of an in-situ specimen treatment chamber for a VG- 
HB5 STEM microscope is reported. Radiative heat cleaning and 
thermal metal deposition facilitate preparing better crystal surfaces 
and fresh submonolayer metal films on crystal surfaces. The Scan- 
ning Electron Microscopy (SREM) technique is used to study the 
surface structure of MgO crystals. Decoration effects of deposited 
Cu particles on MgO surfaces, and electron-beam-induced growth 
of deposited Pd particles on MgO surfaces. The periodic arrays of 
MgO crystal surface steps show 20-30 A periodicity. The as- 
deposited Cu particles tend to align along [001], the incident beam 
direction, and/or decorate the edges of big surface steps of the 
MgO crystal, but, after exposure to the air, these particles appear 
randomly decorating the fine steps. Electron-beam-induced surface 
diffusion leading to the growth of Pd particles on MgO surface steps 
is observed. The core region of the particle growth is formed by the 
concentrated electron beam and the growth process extends to the 
nearby region as the condensed electron beam further irradiates the 
sample surface. Nanodiffraction patterns are used to characterize 
these metallic particles, which are 10-20 A in diameter. 


49937 Production of fine, high-purity, beta SIC powder. Shaf- 
fer, P.T.B. (Oak Ridge Nat. Lab., Oak Ridge, TN); Blackley, K.A.; 
Janney, M.A. pp. 823 of Ceramic powder science. Messing, G.L.; 
McCauley, J.W.; Mazdiyasni, K.S.; Haber, R.A American Ceramic 
Society Inc., Westerville, OK (1987). (CONF-860883-: Ceramic 
powder science and technology: synthesis, processing, and charac- 
terization conference, Boston, MA (USA), 3-6 Aug 1986). 

Each operation necessary to produce large quantities of submi- 
crometer, high-purity 6-SiC powder has been demonstrated and 
evaluated. By means of at least one process system, the economi- 
cal, commercial production of 6-SiC powder is assured. With the 
exception of the continuous high-temperature rotary furnace, the 
proposed process utilizes off-the-shelf technology and equipment. A 
parametric study was conducted on the effects of feed composition 
and furnace temperature on the degree of reaction, production rate, 
and crystallite size. Continuous furnace throughput rates of 500 kg/ 
week were routinely demonstrated. Using inexpensive, readily avail- 
able starting materials - silica and carbon black - the authors have 
shown that a finished powder having high purity (<100 ppm total 
cations) and high surface area in excess of 20 m*/g (equivalent to a 
mean spherical particle diameter of 0.09 yum) is routinely produced. 
Silica and free carbon levels of 0.2 wt% were demonstrated. 


49938 Synthesis of nonoxide ceramic powders by solid 
combustion processes. Holt, J.B. (Lawrence Livermore Nat. Lab., 
Livermore, CA). pp. 823 of Ceramic powder science. Messing, G.L.; 
McCauley, J.W.; Mazdiyasni, K.S.; Haber, R.A American Ceramic 
Society Inc., Westerville, OK (1987). (CONF-860883-: Ceramic 
powder science and technology: synthesis, processing, and charac- 
terization conference, Boston, MA (USA), 3-6 Aug 1986). 
Solid-solid and solid-gas chemical reactions are usually accompa- 
nied by the evolution of heat. If the exothermic heat is large 
enough, the reaction may be self-propagating when the reactant 





mixture is ignited by a short pulse of high-intensity energy. 
Processes, which incorporate the unique features of combustion re- 
actions, have been developed to form ceramic powders. A wide 
variety of refractory materials, ranging from single compounds to 
multicomponent composites, have been synthesized by these solid 
combustion processes. To demonstrate the advantages of the 
combustion processes, the experimental results of four different re- 
actions are described. According to the first reaction, elemental 
titanium and carbon react to produce titanium carbide (TiC). The av- 
erage size of the product is independent of the size of carbon 
powder. The aluminothermic and magnesiothermic reactions are 
shown. By leaching out the MgO with HC;l, the final product in a 
submicrometer B4C powder. In the fourth reaction, silicon powder 
was combusted in high-pressure nitrogen (680 atm) to produce a 
96% yield of SizN,4 containing both alpha and beta forms. The pro- 
cess has been refined so that a 100% yield of 98 to 100% of 
a-SigN4 powder has been synthesized at 50 Pa (50 atm). The char- 
acteristics of each of these powders are described. Using TiC, B4C 
+ 2Al203, B4gC, and SigN4 are examples, the potential for powder 
synthesis by solid combustion processes is described. 


49939 Chemically bonded organic dispersants. Green, M. 
(Massachusetts Inst. of Tech., Cambridge, MA); Kramer, T.; Parish, 
M.; Fox, J.; Lalanandham, R.; Rhine, W.; Barclay, S.; Calvert, P.; 
Bowen, H.K. pp. 823 of Ceramic powder science. Messing, G.L.; 
McCauley, J.W.; Mazdiyasni, K.S.; Haber, R.A American Ceramic 
Society Inc., Westerville, OK (1987). (CONF-860883—: Ceramic 
powder science and technology: synthesis, processing, and charac- 
terization conference, Boston, MA (USA), 3-6 Aug 1986). 

Dispersions of ceramic powders in nonaqueous media have been 
produced using dispersant molecules that react with particle sur- 
faces. A variety of ceramic powders was studied: Al2O3, BaTiOs, 
SiOz, and SiC. In general, the reaction involves alkoxy-metal 
groups on the dispersant molecule reacting with the surface hydrox- 
yls of the powder. 


49940 Fractal growth and structure in ceramic science. 
Schaefer, D.W. (Sandia Nat. Labs., Albuquerque, NM); Keefer, K.D.; 
Shelleman, R.A.; Martin, J.E. pp. 823 of Ceramic powder science. 
Messing, G.L.; McCauley, J.W.; Mazdiyasni, K.S.; Haber, R.A Amer- 
ican Ceramic Society Inc., Westerville, OK (1987). (CONF-860883-: 
Ceramic powder science and technology: synthesis, processing, 
and characterization conference, Boston, MA (USA), 3-6 Aug 1986). 

The essential factors which control random polymerization are re- 
viewed, with an emphasis on silicates. Depending on catalytic 
conditions, a variety of structures can be produced, from smooth 
colloidal particles to branched polymers. In some cases (e.g., alu- 
mina polymerization), a crossover is observed from compact 
structures at short lengths to ramified structures at longer lengths. 
All the above structures are characterized using small-angle X rays 
and light scattering techniques in conjunction with the concept of 
fractal geometry. Fractal geometry provides a quantitative measure 
of the degree of ramification of disordered systems. Since most 
models of random growth produce ramified structures, fractal geom- 
etry is the essential characteristic which distinguishes the factors 
which control growth. 


49941 A model of crystal growth in the sedimentation and 
ultrafiltration of colloidal hard spheres. Davis, K.E. (Princeton 
Univ., Princeton, NJ); Russel, W.B. pp. 823 of Ceramic powder sci- 
ence. Messing, G.L.; McCauley, J.W.; Mazdiyasni, K.S.; Haber, R.A 
American Ceramic Society Inc., Westerville, OK (1987). (CONF- 
860883-—: Ceramic powder science and technology: synthesis, 
processing, and characterization conference, Boston, MA (USA), 3- 
6 Aug 1986). 

Processes typically used to concentrate colloidal suspensions 
include sedimentation and ultrafiltration. Understanding of morpho- 
logical evolution in these systems is pertinent due to the strong 
influence of microstructure on final product performance. The au- 
thors present a model of these processes for hard spheres, taking 
into account formation and growth of ordered crystallites within the 
sediment or filter cake. Numerical solutions of the governing equa- 
tions are provided. They indicate that, for a given nucleation 
density, rapid concentration results in a disordered sediment, 
whereas slower rates result in full crystallinity, agreeing qualitatively 
with known experimental observations. 
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49942 Particulate mechanics of highly loaded ceramic sys- 
tems. Janney, M.A. (Oak Ridge Nat. Lab., Oak Ridge, TN); Onoda, 
G.Y. pp. 823 of Ceramic powder science. Messing, G.L.; McCauley, 
J.W.; Mazdiyasni, K.S.; Haber, R.A American Ceramic Society Inc., 
Westerville, OK (1987). (CONF-860883—: Ceramic powder science 
and technology: synthesis, processing, and characterization confer- 
ence, Boston, MA (USA), 3-6 Aug 1986). 

Modern concepts in soil mechanics provide a theoretical and ex- 
perimental framework for the study of particulate systems. The 
purpose of this paper is to demonstrate how the soil mechanics ap- 
proach can be applied to ceramic systems for characterization and 
testing of powders and for modeling of forming processes. Soil me- 
chanics tests such as one-dimensional slurry consolidation, triaxial 
compression, and unconfined shear strength were used to charac- 
terize micrometer-sized alumina slurries. The behavior of the 
alumina was shown to be similar to that of clay under similar condi- 
tions. Two conclusions were drawn from this work: (1) the nature of 
plasticity is the same for wet alumina and wet clay and (2) the be- 
havior of wet alumina can be described by the critical state soil 
mechanics theory. Building on this second conclusion, a new theory 
of extrusion was developed It correctly predicted changes in total 
stress and pore pressure during extrusion; furthermore, it predicted 
a variation in yield stress with water content that is identical to an 
established empiricism for clayware extrusion. It was also shown 
that the vibration of unconfined shear strength with forming pres- 
sure and water content was consistent with critical state theory. 


49943 A critical assessment of requirements for ceramic 
powder characterization. Dragoo, A.L. (Nat. Bureau of Standards, 
Gaithersburg, MD); Robbins, C.R.; Hsu, S.M. pp. 823 of Ceramic 
powder science. Messing, G.L.; McCauley, J.W.; Mazdiyasni, K.S.; 
Haber, R.A American Ceramic Society Inc., Westerville, OK (1987). 
(CONF-860883—: Ceramic powder science and technology: synthe- 
sis, processing, and characterization conference, Boston, MA 
(USA), 3-6 Aug 1986). 

The detailed characterization of ceramic powders is very impor- 
tant for the reproducible manufacture of advanced ceramics that will 
perform reliably in service. Standard reference materials (SRM) are 
required to ensure the quality of measurements and the comparabil- 
ity of measurements between different laboratories and techniques. 
From considerations of the distributed nature of powder and ce- 
ramic properties, new SRMs are proposed which will certify 
distributed properties. As an example of such SRMs, technical re- 
quirements are developed for the production of an SRM with a 
certified particle-size distribution for ceramic powders. Factors which 
enter the certification of a particle-size distribution for a ceramic 
powder include the approximate mathematical representation of the 
distribution, weighting of the distribution by the measurement tech- 
nique, the particle-shape distribution, and statistical variances 
introduced by the powder, the sampling methods, and the method 
of measurement. 


49944 Chemical, structural, and electrical property studies 
on the fluorination of the 90 K superconductor YBa2Cu30; ». 
Wang, H.H. (Argonne National Lab., IL (USA)); Kini, A.M.; Kao, H.1.; 
Appelman, E.H.; Thompson, A.R.; Botto, R.E.; Carlson, K.D.; 
Williams, J.M.; Chen, M.Y.; Schlueter, J.A.; Gates, B.D. Inorganic 
Chemistry (USA), 27(1): 5-8 (13 Jan 1988). DOE Contract W-31- 
109-ENG-38. 

The effects of substitution of fluorine for part of the oxygen on the 
properties of the superconductor YBazCu3;O,¢.— (YBCO) have been 
studies. A series of fluorine-containing materials with nominal com- 
position YBazCu3F,O¢ 5_, 2 (x = 1, 1.5, 2, 2.5, 3) was prepared by 
mixing YBagCu3O¢.3 and YBasCusF40,4 5. The first three composi- 
tions exhibited superconducting transitions with onset temperatures 
from 75 to 49 K. X-ray powder patterns for all compositions showed 
the presence of unreacted BaF2 which cast doubt on the actual flu- 
orine incorporated into the complex. Several other unsuccessful 
attempts to incorporate fluorine are reported. The procedure using 
the reversible oxygen intercalation effect and reaction with F2 to in- 
troduce fluorine into the 1:2:3 perovskite previously proved to be 
successful as indicated by x-ray diffraction patterns that showed a 
broad diffraction peak corresponding to the 1:2:3 YBCO perovskite 
structure with unresolved orthrhombic/tetragonal splittings and no 
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indication of BaF. No evidence was found fer a F-containing super- 
conducting phase formed with T, ~ 155 K. 21 refs., 3 figs., 1 tab. 


49945 Quasi-elastic and inelastic neutron-scattering studies 
of superconducting Lag _¢p)Step)CuO,. Endoh, Y. (Tohoku Univ., 
Sendai (Japan). Dept. of Physics); Kakurai, K.; Yamada, K.; Hidaka, 
Y.; Murakami, T.; Shirane, G.; Birgeneau, R.J.; Kastner, M.A.; 
Thurston, T.R. /BM Journal of Research and Development (USA), 
33(3): 270-276 (May 1989). 

The authors review the results of recent neutron-scattering stud- 
ies of the spin fluctuations in samples of La; g9Sro.440uO,4 which 
are —80% superconducting with T. = 10 K. The structure factor, 
$(Q-vector), reflects three-dimensional modulated sin correlations 
with an in-plane correlation length of order 18 +- 16 A. The fluctua- 
tions evolve with temperature from being predominantly dynamic at 
high temperatures to mainly quasi-elastic (Vertical bar AE Vertical 
bar < 0.5 meV) a low temperatures. No significant differences are 
observed in the normal and superconducting states. 


49946 Simulation of crysial structures by empirical atom- 
atom potentials. 3. Effects of oxygen atom vacancies on the 
crystal structure and the superconducting transition tempera- 
ture of the high-temperature superconductor YBa2Cu307_,. 
Myunghwan Whangbo (North Carolina State Univ., Raleign (USA)); 
Evain, M.; Beno, M.A.; Geiser, U.; Williams, J.M. Inorganic Chem- 
istry (USA), 27(8): 467-474 (10 Feb 1988). DOE Contract 
FG05-86ER45259;W-31-109-ENG-38. 

The effect of the oxygen-atom vacancies on the crystal structure 
of YBazCu307_, has been investigated by performing empirical 
atom-atom potential calculations. Efforts were made to gain insight 
into the role of oxygen-atom vacancies in lowering the supercon- 
ducting transition temperature, T-, of YBapCusO7_,. The important 
structural characteristics of YBazCu307_, as determined by exten- 
sive powder neutron diffraction measurements are reported. Then 
these experimental observations are simulated in terms of atom- 
atom potentials, and the implications of the reported results 
concerning the high-T. superconductivity cbserved for the studied 


complex are discussed. 30 refs., 9 figs., 3 tabs. 


49947 Fluctuation pairing and heat capacity of high T. su- 
perconductors. Thompson, R.S. (University of Southern California, 
Los Angeles, CA (USA). Dept. of Physics}; Kresin, V.Z. Modern 
Physics Letters 8 (USA), 2(10): 1159-1163 (Nov 1988). 

The leading correction due to thermodynamic fluctuations to the 
dependence of the heat capacity on temperature and appiied mag- 
netic field is calculated for anisotropic high T. superconductors. 


49948 Valence fiuctuations in the YBa,Cu,07_, supercon- 
ductor. Curtiss, L.A. (Argonne Nationa! Lab., IL (USA)); Brun, T.O.; 
Gruen, D.M. Inorganic Chemistry (USA), 27(8): 1421-1425 (20 Apr 
1988). DOE Contract W-31-109-ENG-38. 

The electronic structures of copper oxide clusters representing the 
new superconducting materials YBapCugO7_, and Lap_,M,CuO, 
(M = Ba, Sr) have been calculated by semiempirica! molecular or- 
bital methods. For YBapgcus3O7_, the orbital energies indicate that 
the Cu’s located in the CuOz chains are primarily trivalent, while the 
Cu’s in the CuO. dimpled planes are primarily divalent. The effects 
of the oxygen breathing mode on the charge distributions and orbital 
energies are investigated for different electronic configurations. The 
results indicate that the oxygen breathing modes can cause signifi- 
cant charge fluctuations on the Cu’s in the clusters. For certain 
electron configurations, a double-well type potential may exist for 
oxygen movement between Cu’s in the chains. This may cause an 
instability at oxygen stoichiometries near 6.75 and result in a phase 
separation. A phase diagram is proposed for YBa2Cu307_,, which 
suggests that the 94 K high-temperature superconducting phase is 
characterized by an oxygen stoichiometry near 7.0. The phase dia- 
gram predicts that a plateau shouid exist for T. in the region x = 
0.0-0.25 and that in this region two phases are present which are 
characterized by compositions having oxygen stoichiometries either 
in the range 6.5-6.75 or close to 7.0. 24 refs., 5 figs., 4 tabs. 


49949 Two extended metal chain compounds, Y,l5C and 
YglyCo. Synthesis, structure, properties, and bonding. Kau- 
zlarich, S.M. (lowa State Univ., Ames (USA)); Hughbanks, T.; 
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Corbett, J.D.; Kiavins, P.; Shelton, R.N. inorganic Chemistry (USA), 
27(10): 1791-1797 (18 May 1988). 

The title phases are obtained in high yield from the reactions of 
stoichiometric quantities of Y, Yi3, and graphite at 850-950°C in 
welded Nb containers. The crystal structures of the two phases de- 
termined by standard x-ray diffraction means are related to those 
pubiished for Ergls and Ergly (C2/m, Z = 2, a = 18.479 (6) and 
21.557 (8) A, b = 3.947 (1) and 3.909 (1) A, c = 8.472 (8) and 
12.374 (6) A, @ = 103.22 (4) and 123.55 (8)°, A/Ry = 4.6/5.4 and 
3.2/3.7% for Y4lsC and Yel7Co, respectively). The two compounds 
contain infinite single and double chains of carbon-centered yttrium 
octahedra, respectively, condensed by edge-sharing and sheathed 
by edge-bridging iodine atoms together with square-planar iodine 
atoms that bridge between chains. Extended Hueckel MO band cal- 
culations were carried out for the empty and the carbon-centered 
compounds in both structures. Metal-based bands near E- in the 
empty chains exhibit characteristic strong interactions with carbon 
valence orbitals that generate low-iving valence bands. Er in both 
cases fails within a broad, metal-based conduction band. Resistivity 
and magnetic susceptibility measurements on YglyC2 support the 
predicted metallic character. 26 refs., 11 figs., 3 tabs. 


49950 Low-temperature synihesis of superconducting 
La,_,M,CuO,: direct precipitation from NaOH/KOH melts. Ham, 
W.K. (Univ. of California, Berkeley (USA)); Holland, G.F.; Stacy, 
A.M. Journal of the American Chemical Society (USA), 110(15): 
5214-5215 (20 Jul 1988). DOE Contract AC03-76SF00098. 

The synthesis of superconducting Lag_,M,CuO, (M = Na, K, or 
vacancy) from NaOH and KOH meits at 300°C is described. The 
preparation is carried out in a single step at much lower tempera- 
tures than used in previous syntheses. 11 references, 2 figures. 
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Refer also to citation(s) 48762, 48809, 49045, 49349, 49735, 
49736, 49737, 49738, 49777, 49859, 49860, 49865, 49872, 49891, 
49901, 49904, 50033, 50092, 50217, 50330, 50523, 50538, 50563, 
50569, 50580, 50656, 50732, 51357, 51359 


49951 (AD-A-208273/3/KAB) Chemical vapor deposition of 
silicon carbide using a novel organometallic precursor. Techni- 
cal report. Lee, W.; Interrante, L.V.; Czekaj, C.; Hudson, J.; Lenz, 
K. Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Chem- 
istry. 15 May 1989. 9p. (RPI/DC-TR-5). Available from NTIS, PC 
A02/MF A01. 

Dense silicon carbide films were prepared by low pressure chemi- 
cal vapor deposition (LPCVD) using a volatile, heterocyclic, 
carbosilane precursor. At deposition temperatures between 700 and 
800 deg C, polycrystalline, stoichiometric SiC films were deposited 
on single crystal silicon and fused silica substrates. Optical mi- 
croscopy and SEM analyses indicated formation of a transparent 
yellow film with a uniform, featureless surface and good adherence 
to the Si(111) substate. The results of preliminary studies of the 
nature of the gaseous by-products of the CVD processes and ultra- 
high vacuum physisorption and decomposition of the precursor on 
Si(100) substrates are discussed. 


49952 (AD-A-208288/1/XAB) New strategies for display de- 
vices based on Il-Vi materials. Technicai report. Leubker, E.R.; 
Kalweit, H.; Ellis, A.B. Wisconsin Univ., Madison, WI (USA). Dept. 
of Chemistry. 12 May 1989. 9p. (UWIS/DC/TR-89/2). Available from 
NTIS, PC AO2/MF A01. 

Vapor-phase diffusion and ion implantation provide versatile 
synthetic techniques for preparing spatially intiomogeneous n- 
CdS,Se;_, samples. The color coded nature of PL and EL from 
these materials and the susceptibility of the emission to perturbation 
by electric fields gives rise to novel electro-optical effects: the spec- 
tral distribution can be altered by applied potential and can serve as 
the basis for patterned, multicolored emissive displays through the 
use of chemical! and photoelectrochemical etching techniques. 


49952 (AD-A-208395/4/XAB) Mechanical behavior of silicon 
carbide/2014 aluminum composite. Technical report. Chou, S.C.; 
Green, J.L.; Swanson, R.A. Army Materials Research Agency, Wa- 
tertown, MA (USA). Materials Technology Lab. Apr 1989. 21p. 
(MTL-TR-89-28). Available from NTIS, PC A03/MF A01. 





Pub. in Special Technical Publication, Vol. 964, 305-316(1988). 

The composite material consists of 25 vol.% of silicon carbide 
whiskers in 2014-T4 aluminum matrix. Specimens were taken from 
hot-isostatically-pressed cylindrical billets and tested at various load- 
ing conditions and strain rates. Torsion tests were carried out to 
determine the relationship between torque and twist angle. The Kk- 
value was determined by testing short-rod specimens. The tensile 
properties and Kk were compared with those of 2014-T4 aluminum 
to demonstrate the effect of silicon carbide whisker reinforcement 
on the properties of matrix materials. 


49954 (AD-A-208396/2/XAB) Pressure dependence of the 
elastic constants of silicon carbide/2014 aluminum composite. 
Technical report. Dandekar, D.P.; Frankel, J.; Korman, W.J. Army 
Materials Research Agency, Watertown, MA (USA). Materials Tech- 
nology Lab. 1988. 13p. (MTL-TR-89-29). Available from NTIS, PC 
A03/MF A01. 

Pub. in Special Technical Publication, Vol. 964, 79-89(1988). 

Adiabatic elastic constants of a composite composed of 25 vol.% 
of silicon carbide (SiC) whiskers in 2014 aluminum matrix are mea- 
sured to 1.5 GN/m?. Whereas the pressure derivative of bulk 
modulus of the composite exceeds those of its two constituents, the 
pressure derivative of the shear modulus of the composite lie be- 
tween those of its constituents. Calculated values of the upper and 
lower bounds of these moduli of the composite appear to be insen- 
sitive to the pressure derivative of the shear modulus of SiC. A new 
modified and simple model of such a composite predicts the values 
of the elastic constants of this composite fairly well at both the am- 
bient pressure and 1.5 GN/m2. 


49955 (AD-A-208440/8/XAB) Electron beam-positive poly- 
imides. Technical report. Moore, J.A.; Dasheff, A.N. Rensselaer 
Polytechnic Inst., Troy, NY (USA). Dept. of Chemistry. Jun 1989. 
13p. (TR—14). Available from NTIS, PC A03/MF A01. 

Polyimides from cyclobutane dianhydrides were prepared and 
shown to be sensitive to electron beams as well as to deep UV irra- 
diation. Synthesis, thermal properties and sensitivity data are 
presented. 


49956 (AD-A-208487/9/XAB) Superconductivity and mag- 
netism in layered materials. Final report, 15 October 1987-14 
October 1988. Dresselhaus, M.S.; Dresselhaus, G. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Center for Space Research. 
16 May 1989. 13p. Available from NTIS, PC A03/MF A01. 

During the one year period of this grant October 15, 1987- 
October 14, 1988, efforts on the Program Superconductivity and 
Magnetism in Layered Materials were largely focused on introduc- 
tion of the authors new program in _ high-temperature 
superconductivity. They also completed studies of magnetic and su- 
perconducting graphite intercalation compounds. 


49957 (AD-A-208780/7/XAB) Dynamics of acrylate and 
methacrylate polymers on surfaces. Blum, F.D.; Funchess, R.B. 
Missouri Univ., Rolla, MO (USA). Dept. of Chemistry. 1988. 4p. 
(MOU/DC-FDB-2). Available from NTIS, PC A02/MF A01. 

Pub. in Polymer Preprints, Vol. 29, No. 1, 54-55(1988). 

Acrylate and methacrylate polymers are used in a variety of appli- 
cations, both as pure polymers and as components of composite 
materials. It is hoped that information about the molecular motion of 
the polymers in the solid support/polymer interfacial region will aid 
in the development of new composite materials and in the under- 
standing of their properties. Some results of CP-MAS NMR studies 
of poly(isopropyl acrylate) (PIPA) and poly(methyimethacrylate) 
(PMMA) are discussed. The authors studied adsorption of 
poly(isopropylacrylate) (PIPA) on surfaces of Cab-O-Sil silica (type 
M5) and find monolayer coverage to be c.a. 250 mg PIPA/g silica. 
They also examined the cross-polarization/dipolar decoupling/magic 
angle spinning (CP/DD/MAS) of this material in bulk and as a 
function of coverage on the surface. It is found that more highly re- 
solved spectra are found on the surface than in bulk. This appears 
to be due to the relatively fast motion of the polymers, which effec- 
tively negates the dipolar decoupling in the bulk sample. 


49958 


(CONF-8811195-, pp. 
earth doped MgS. Chakrabarti, K. (Naval Surface Warfare Center, 
Silver Spring, MD (USA)); Mathur, V.K.; Hill, M.D.; Abbundi, R.J. 


167-172) Hole traps in rare 
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Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

The authors report here the nature of the hole traps in singly 
doped (Ce*+, Tb®+ or Sm%+) and doubly doped (Ce*+ or Eu®*+ and 
Sm**+) Mgs. Ce* switches its role from electron trap to hole trap 
when Sm** is added to the host. Stimulated luminescence involving 
these hole traps are presented. On codoping with monovalent Li* or 
Na* ions V type hole centers can be significantly reduced in MgS 
doped with the trivalent ions. 


49959 (CONF-8811195-, pp. 173-178) Dislocation-impurity 
interaction and its effect on semiconductor properties. Kimov, 
E.B.Ya. (Institute of Problems of Microelectronics Technology and 
High Purity Materials, Chernogolovka (USSR)). Oak Ridge National 
Lab., TN (USA). 1988. From MRS symposium on characterization 
of the structure and chemistry of defects in materials; Boston, MA 
(USA); 28 Nov - 3 dec 1988. In Characterization of the structure 
and chemistry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The results confirming a significant role of dislocation-impurity 
interaction in changing local properties of plastically deformed semi- 
conductor crystals have been presented. 


49960 (CONF-8811195-, pp. 179-184) Laser method for 
aluminum-hole defect distribution mapping in quartz. Lipson, 
H.G. (Rome Air Development Center, Hanscom AFB, MA (USA)); 
Zecchini, P. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

A laser method for non-destructively mapping the distribution of 
aluminum-hole centers, Al-h, in quartz has been developed utilizing 
an aluminum-hole Ag absorption band nearly coincident with the 
He-Ne 632.8 nm wavelength. Al-h distribution for quartz sample 
with varying aluminum concentration compared with coloration and 
the dose dependence of competing aluminum compensation mech- 
anisms Al-h and AI-OH is determined. From a comparison with 
electron spin resonance (ESR) results an approximate absorption 
coefficient calibration of 0.1 cm—'/ppm Al-h is found. 


49961 (CONF-8811195—, pp. 209-214) Influence of dopant 
type and concentration on hydrogen diffusion in silicon. Boren- 
stein, J.T. (Mobil Solar Energy Corp., Billerica, MA (USA)); Angell, 
D.; Corbett, J.W. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The authors present a kinetic model for hydrogen diffusion and 
deactivation of shallow dopants in crystalline silicon which accounts 
for some of the effects of dopant type and concentration on ob- 
served deuterium profiles. The predictions of this model are in 
accord with recent Secondary lon Mass Spectrometry (SIMS) 
profiles of deuterium in both n- and p-type silicon for a range of re- 
sistivities after passivation in a deuterium plasma. Dopant type and 
concentration effects are explained by assuming the presence of a 
charged species and by allowing for the formation of immobile deu- 
terium molecules. The deuterium profiles are controlled by 
charge-state-mediated reactions which form deuterium molecules 
and pairs with shallow donors or acceptors. Earlier research has 
found that the hydrogen interstitial in silicon has a deep donor state 
in the band gap. The observed behavior of the deuterium profiles 
implies that the Fermi level passes through this donor state for a re- 
sistivity between 1 and 10 cm in boron-doped material at 125°C; 
i.e. the state is at E, + 0.30 + 0.10 eV. 


49962 (CONF-8811195-, pp. 215-220) Spectroscopic investi- 
gation of arsenic-induced surface defects in high-dose As* 
implanted rapid thermal annealed silicon. Kumar, S.N. (Institut 
National des Sciences Appliquees de Lyon, Villeurbanne (France)); 
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Chaussemy, G.; Roura, P.; Laugier, A. Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Techniques of low-temperature photoluminescence, Auger elec- 
tron spectroscopy, and x-ray photoelectron spectroscopy are used 
to study the residual defects remaining after the rapid thermal an- 
nealing of ion-implantation induced damage in As* implanted (100) 
silicon. Rapid thermal annealing resulted in the electrical activation 
of a major portion of arsenic in the implanted zone, but a shallow 
region confined within a depth of = 200 A from the surface con- 
tained As complexed with Si and O atoms. Surface characterization 
results agree with the observed degradation in transport properties 
of the diodes constructed on the shallow N*/P As* implanted B 
doped p-Si wafers. 


49963 (CONF-8811195-, pp. 221-226) Optically active transi- 
tion metal defects in silicon. Celeste do Carmo, M. (Universidade 
de Aveiro (Portugal)); Nazare, M.H.; Thomaz, M.F.; Calao, |.; 
Cerqueira, F.; Davies, G. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 
defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

Transition metals in silicon produce a number of photolumines- 
cence bands. In this paper the authors discuss and compare the 
electronic and vibronic properties of luminescence bands commonly 
related to iron, nickel, copper and gold impurities. 


49964 (CONF-8811195-, pp. 227-232) Dislocations and bub- 
bles in BF2* implanted silicon. Pike, G.E. (Sandia National Labs., 
Albuquerque, NM (USA)); Carr, M.J.; Schubert, W.K.; Hills, C.R.; 
Nelson, G.C.; McWhorter, P.J. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 
defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

Defects in crystalline silicon caused by a FB2* ion implantation 
dose of 3 x 10'5cm-* have been studied using plan-view and 
cross-section TEM and SIMS. Dislocations form at annealing tem- 
peratures above 1000°C and are pinned below the Si surface by 
fluorine bubbles ~10 nm diameter at a density of ~10''cm~?. This 
microstructure is essentially stable at 1150°C from 4 to 400 min- 
utes. 


49965 


(CONF-8811195-, pp. 233-238) TEM study of the an- 
nealing behavior of secondary defects in 1 MeV Si implanted 
GaAs. Chen, S. (Eastman Kodak Co., Rochester, NY (USA)); 
Braunstein, G.; Lee, S.T. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 


defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

The annealing behavior of the lattice damage induced by 1 MeV 
Si* implantation, at a dose of 3 x 10° cm~, into (100) GaAs has 
been examined by high resolution TEM, RBS and SIMS. The sam- 
ples were annealed at temperatures ranging from 500 to 900°C for 
10 sec by rapid thermal annealing (RTA). Two types of defects, per- 
fect and partial dislocation loops, lying in the GaAs (111) planes, 
were found throughout the as-implanted region, with the highest de- 
fect density concentrated in a buried band centered at 1 um below 
the surface. After annealing at 500°C, the total defect density 
showed little change, but the defects had become partial dislocation 
loops. With further increase in the annealing temperature, the 
surface region became increasingly defect free as the remaining in- 
dividual dislocations increased in size, accompanied by a decrease 
in their number density. RBS dechanneling analysis showed that af- 
ter annealing at 900°C, the crystal lattice of the near-surface region 
had recovered to the level of a pristine GaAs. SIMS measurement 
of the Si profile showed little movement of the implant species upon 


186 ERA Vol. 14, No. 23 


RTA processing, and the Si peak position correlated well with the 
maximum defect density in the defect band. 


49966 (CONF-8811195-—, pp. 239-244) Impurity - dislocation 
interactions in MBE silicon. Sidebotham, E.C. (Univ. of Manch- 
ester Institute of Science and Technology (England)); Hamilton, B.; 
Gibbings, C.J.; Tuppen, C.G. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 
defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

The interaction between impurity species and dislocations is an 
area of tremendous importance both from a scientific viewpoint and 
from the need to understand gettering mechanisms. Low tempera- 
ture gettering will be a vital tool for future VLSI requirements. 
However, the direct and unambiguous measurement of point de- 
fects gettered onto disiocations is difficult. The authors have made 
a systematic DLTS study of a deep level which is clearly related to 
dislocations. The measurements were made in silicon deposited by 
molecular beam epitaxy (MBE). This near mid-gap state appears to 
result from the complexing of an impurity or defect with the disloca- 
tion. In silicon with relatively high dislocation densities the authors 
observe classical DLTS spectra. As the dislocation density becomes 
low they see clear evidence of crowding of the gettered impurities; 
even though the total number of defects is not high the local con- 
centration near the dislocation causes spectral distortion. They are 
able to model these spectral anomalies by observing detailed ca- 
pacitance transients. In this paper they aim to present an overall 
description of the electronic properties of the gettered impurity or 
defect. The insight that this gives into gettering mechanisms is also 
discussed. 


49967 (CONF-8811195—, pp. 245-248) Characterization of 
defects in silicon by transmission electron microscopy after 
CMOS and bipolar processing. Steeds, J.W. (Univ. of Bristol 
(England)); Johnson, F.; Simpson, M.B.; Augustus, P.D. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Transmission electron microscopy at 300kV has been used in a 
thorough examination of CMOS and bipolar processed wafers of 
Czochralski silicon. Diffraction contrast and tilting experiments have 
been performed on the defects which were observed and a number 
of new observations have been made on stacking faults and (001) 
platelets induced by oxygen precipitation. 


49968 (CONF-8811195—, pp. 261-266) Electron microscopy 
and spectroscopy of vapor deposited diamond. Disko, M.M. 
(Exxon Research and Engineering Co., Annandale, NJ (USA)); 
Moustakas, T.D. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The microstructure of vapor - deposited diamond films was ana- 
lyzed by electron diffraction and transmission electron energy - loss 
spectroscopy. Diffraction results show regions with large numbers of 
stacking faults and twins. Electron energy - loss spectroscopy has 
been used to measure local electronic properties which are consis- 
tent with previous measurements of natural diamond. Transmission 
EELS investigations of the distribution of graphitic carbon at film 
surfaces and within the bulk are discussed. 


49969 (CONF-8811195-, pp. 267-272) Thermal wave and 
lightscattering measurements on differently processed Si- 
wafers. Gerlach, P. (Wacker-Chemitronic GmbH, Burghausen (West 
Germany)); Hahn, P.O.; Schnegg, A.; Alpern, A.; Menzel, G. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 





Subsurface damage and surface roughness is determined on 
silicon wafers by using thermal wave and lightscattering measure- 
ments. A comparison with the dielectric breakdown behavior of thin 
oxides proves the deleterious influence of a rough Si/SiO>2 interface 
on the breakdown voltage. Subsurface damage on the other hand 
lowers the breakdown voltage only in connection with surface 
roughness. 


49970 (CONF-8811195—, pp. 273-278) Optical absorption of 
the isolated Asg, antisite and an EL2 - Like defect in neutron- 
transmutation doped GaAs. Manasreh, M.O. (Air Force Wright 
Aeronautical Labs., Wright-Patterson Air Force Base, OH (USA)); 
Fischer, D.W. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The infrared (IR) absorption technique concurrent with thermal 
annealing was used to study the isolated Asg, antisite and an EL2- 
like defect in thermal neutron irradiated GaAs samples grown by the 
liquid-encapsulated Czochralski (LEC) technique. The residual ab- 
sorption (unquenchable component) of the IR absorption spectrum, 
after EL2 is completely photoquenched, is interpreted as the pho- 
toionization of the isolated Asg, antisite. This interpretation is 
supported by thermal annealing results at 600 C and by the in- 
crease of the unquenchable component as the irradiation dose is 
increased. A thermally unstable EL2-like defect is observed in heav- 
ily irradiated GaAs samples after 6 min annealing at 600 C. 
Thermal annealing kinetics show that the EL2-like defect is com- 
posed of three point defects. 


49971 
dence of 


(CONF-8811195-, pp. 285-292) Frequency depen- 
hopping conductance in electron irradiated 


semiconductors. Kouimtzi, S.D. (Univ. of Reading (England)). Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 


characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

A sufficient degree of electron irradiation induced damage in Si, 
Ge, InSb, and InAs has allowed the observation of hopping conduc- 
tance having a sublinear frequency dependence of s « W® withs < 
1. The dependence of s on both the degree of the induced damage 
and on temperature is studied and discussed in terms of the quan- 
tum mechanical tunnelling and the correlated barrier hopping 
mechanisms. 


49972 (CONF-8811195—, pp. 293-304) Solving the structure 
of interfaces by high resolution electron microscopy. Bourret, 
A. (Service de Physique, S. CEN-Grenoble (France)). Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. in Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

This paper reviews some of the new advancements made in solv- 
ing the structure of planar interfaces in a wide range of materials 
and interface types. The main contributions of the HREM technique 
are the determination of the atomic positions at the interface, the 
detection of additional defects such as dislocations or monoatomic 
steps and more recently the chemical composition when crossing 
the interface. It is concluded that quantitative results obtained by 
image processing and pattern recognition will in the future greatly 
improve the knowledge of interfacial structures at an atomic scale. 


49973 (CONF-8811195-, pp. 305-314) Spectroscopy of metal 
adsorbates on the GaAs(110) surface studied with the scanning 
tunneling microscope. Feenstra, R.M. (T.J. Watson Research 
Center, Yorktown Heights, NY (USA)); Martensson, P.; Ludeke, R. 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 
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The geometric and electronic structure of metal adsorbates on 
cleaved GaAs(110) surfaces is studied with the scanning tunneling 
microscope. For the metals Sb and Bi, an ordered monolayer is 
formed, although in the case of Bi a series of misfit dislocations 
appear in the overlayer. In the case of Au, individual atoms are ob- 
served on the surface, forming clusters at higher metal coverage. 
Spectroscopic measurements reveal the presence of a state within 
the GaAs band gap. This state is observed near individual metal 
adsorbates (for Au and Sb), and near the edge of metal terraces 
(for Sb and Bi). The observed state is responsible for determining 
the position of the Fermi-level at the surface. 


49974 (CONF-8811195-, pp. 315-328) Study of the structure 
and chemistry of point, line and planar imperfections via field- 
ion and atom-probe field-ion microscopy. Seidman, D.N. 
(Northwestern Univ., Evanston, IL (USA)). Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The authors first list, in catalogue form, a number of research 
subjects which have utilized the field-ion microscope (FIM) and 
atom-probe field-ion microscope (APFIM) techniques in their 
solution. Then the author presents the results of a combined trans- 
mission electron microscopy (TEM) and APFIM study of a grain 
boundary (GB) in a Mo-5.4 at.% Re alloy, which had been annealed 
in bulk form for 35 hours at 1273 K to induce Re segregation. A GB 
with an orientation within ~ 0.4° of = = 9 was studied employing 
TEM and analyzed in detail using Bolimann’s 0-Lattice theory and 
Frank’s formula. A set of secondary GB dislocations was observed 
with a spacing of 11.4 nm. The APFIM measurements - on this 
same GB - indicate that it has a Re concentration of ~ 9.8 at.%; 
this value is 1.75 times greater than the matrix’s measured concen- 
tration of 5.6 + 0.9 at.% Re. Thus this research constitutes direct 
and quantitative experimental evidence for solute-atom segregation 
to a high-angle grain boundary with a relatively high degree of coin- 
cidence (= = = 9). These results are consistent with their Monte 
Carlo simulations of high coincidence twist boundaries and a = = 5 
tit boundary in Pt-1.0 at.% Au alloys which show that solute-atom 
segregation occurs mainly to the dislocation cores. The experimen- 
tal and simulated values of the enhancement factor are 
approximately the same. 


49975 (CONF-8811195-, pp. 329-334) Structural and chem? 
cal imaging of superconductors and semiconductors by 
high-resolution stem. Pennycook, S.J. Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

In this paper a new method for high-resolution imaging of a crys- 
tal lattice is presented, based on high-angle electron scattering in a 
scanning transmission electron microscope (STEM). An electron 
probe of atomic dimensions is scanned over the sample and the 
electron flux scattered through large angles measured by an annu- 
lar detector and used to form an image. The detector integrates 
over a large range of angles and therefore replaces the coherent 
phase contrast of conventional high resolution TEM with the strong 
atomic number or Z-contrast characteristic of high angle Rutherford 
scattering. These characteristics make the image entirely comple- 
mentary to the conventional image, ideal for studying the atomic 
structure and chemistry of defects and interfaces. Examples of the 
high T, superconductors, epitaxial Ge on Si, and Si, _,Ge,/Si 
strained layer superlattices are shown, and a simple approximate 
method of image simulation is presented. 


49976 (CONF-8811195-, pp. 335-340) Application of a posi 
tion sensitive atom probe to the analysis of the chemistry and 
morphology of multi-quantum well interfaces. Cerezo, A. (Oxford 
Univ. (England)); Liddle, J.A.; Grovenor, C.R.M.; Norman, A.G.; 
Smith, G.D.W. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
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Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

A position sensitive detector has been added to the Oxford atom 
probe facility, allowing the microchemistry of field ion specimens to 
be analyzed with excellent chemical specificity and a lateral and 
depth resolution of better than 0.5nm. This paper presents some re- 
cent results obtained with this equipment on the chemistry and 
morphology of interfaces in multi-quantum well samples, illustrating 
the power of the technique in obtaining very detailed information on 
microstructural features with dimensions less than inm. 


49977 (CONF-8811195—, pp. 349-360) Measurements of the 
effect of angular lattice mismatch on the adhesion energy be- 
tween two mica surfaces in water. McGuiggan, P.M. (Univ. of 
California, Santa Barbara (USA)); Israelachvili, JN. Oak Ridge Na- 
tional Lab., TN (USA). 1988. DOE Contract FG03-87ER45331. 
From MRS symposium on characterization of the structure and 
chemistry of defects in materials; Boston, MA (USA); 28 Nov - 3 
dec 1988. In Characterization of the structure and chemistry of de- 
fects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

Results are presented of direct measurements of the adhesion 
between two molecularly smooth mica surfaces in water. The re- 
sults show that the adhesion forces and surface energies strongly 
depend upon the angle between the two surface lattices (angle 
of crystallographic misorientation). Apart from a_ relatively 
angle-independent baseline adhesion, sharp adhesion maxima (cor- 
responding to minimum energy cusps) were observed at © = 0°, 
+60°, +120°, and 180°. These discrete angles coincide with inter- 
planar orientations of maximum crystallographic alignment or dense 
CSL structure. As little as +1° away from the energy maxima, the 
energy decreases by 50%. This is much more dramatic than has 
previously been obtained with high energy metallic solids and 
suggest that the peak shapes are determined by the interplay of in- 
terlayer (adhesion) forces and intralayer (lattice) forces. For the 
mica system, the lattice forces are much stronger than the van der 
Waals adhesion forces, and thus the peaks are very sharp. Adsorp- 
tion of ions onto the mica surfaces decreases the adhesion as well 
as the whole longer-range force-law which is also angle-dependent 
but to a smaller degree as the distance between the surfaces in- 
creases beyond a few molecular layers. The consequence of these 
findings is that the adhesion of grain boundaries and the equilibrium 
thicknesses of thin interfacial films and intergranular spaces are de- 
termined not only by the properties of the surfaces and the 
melecular structure of the intervening film but also on the relative 
crystallographic orientation of the two surfaces. 


49978 (CONF-8811195—, pp. 361-366) Interface structures in 
lateral seeding epitaxial Si on SiO. Ogura, Atsushi (NEC Coprp., 
Kawasaki (Japan)); Aizaki, Naoaki; Terao, Hiroshi. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

Si/SiO2 interface structures found in three types of lateral seeding 
epitaxy ‘lateral solid phase epitaxy; LSPE, epitaxial lateral over 
growth; ELO, and laser annealing; LA) were studied with a high 
resolution transmission electron microscope. The (001) Si/SiOz2 in- 
terface found in the LSPE was thought to have similar flatness as 
its initial SiOz surface. In the twin region of the ELO, where the 
(221); plane should be parallel to the substrate, the Si/SiO> inter- 
face was sawtoothed with (111); and (110); micro-facets. The 
(001) Si/SiO, interface in the LA was flatter than that in the LSPE 
and no twins were observed. However, the (115) Si/SiO> interface 
was saw-toothed. In this case, both (111) and (171) twin boundaries 
were observed, and (111) and (110)7 interfaces were atomically 
flat. A reaction between the Si and SiOz is expected to occur at 
their interface, and the appearance of atomically flat interface or 
saw-toothed facets with low-index planes (which may be thought to 
have low interface energy with SiO2) may be possibly attributed to 
such reaction. 


49979 (CONF-8811195-, pp. 367-372) Characterization of Si/ 
SiO, interfaces using TEM (transmission electron microscopy) 
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lattice imaging and x-ray micro diffraction techniques. Roy, 
P.K. (AT and T Bell Labs., Allentown, PA (USA)); Kannan, V.C. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

This paper discusses two analytical techniques: (i) a high resolu- 
tion transmission electron microscopy (TEM) technique of imaging 
Si(111) planes at Si/SiO» interface, and (ii) an accurate measure- 
ment of the stress in silicon (c,;) just below the interface using x-ray 
microdiffraction (XRMD) technique. The combination of these two 
techniques allows them to probe Si/SiO2 interfaces for various ox- 
ides (75-250A) grown by different oxidation processes. 


49980 (CONF-8811195—, pp. 373-378) The effect of rapid 
thermal annealing on the dislocation structure of silicon on 
sapphire. Aindow, M. (The Univ. of Liverpool (England)); Batstone, 
J.L.; Pfeiffer, L.; Phillips, J.M.; Pond, R.C. Oak Ridge National Lab., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

A Transmission Electron Microscopy study of the defect mi- 
crostructure in Silicon On Sapphire before and after Rapid Thermal 
Annealing is presented. The annealed material is shown to contain 
a much lower density of twins and threading dislocations. Compari- 
son with the as-grown microstructure enables possible explanations 
to be proposed for these observations in terms of the removal of 
barriers to the introduction and movement of dislocations in re- 
sponse to misfit and thermal expansion strains. A regular array of 
misfit dislocations is observed in the interface of annealed material. 
These have non-rational line directions and are consistent with 
complete misfit accommodation. 


49981 (CONF-8811195—, pp. 397-402) Dislocation nucleation 
in GeSi/Si(100) strained epilayers. Eaglesham, D.J. (AT and T 
Bell Labs., Murray Hill, NJ (USA)); Kvam, E.P.; Maher, D.M.; 
Humphreys, C.J.; Bean, J.C. Oak Ridge National Lab., TN (USA). 
1988. From MRS symposium on characterization of the structure 
and chemistry of defects in materials; Boston, MA (USA); 28 Nov - 
3 dec 1988. In Characterization of the structure and chemistry of 
defects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 

The energetics of dislocation nucleation mechanisms in strained 
layers are calculated: for strains below 1% nucleation of new dislo- 
cations at the surface seems implausible. An experimental TEM 
study of the first dislocations in low-mismatch GeSi/Si epilayers 
suggests that dislocations are appearing through a completely novel 
type of dislocation source. 1/6<114> stacking faults which they ob- 
serve in unrelaxed films appear to dissociate to emit a glissile 
dislocation. This source differs from all previous mechanisms in that 
it occurs in dislocation-free material, and a single fault can generate 
two distinct types of dislocation. 


49982 (CONF-8811195-—, pp. 403-408) A UHV (ultra high vac- 
uum) TEM (transmission electron microscope) study of the in 
situ growth of ultra-thin films of CoSiz on Si (100). Loretto, D. 
(AT and T Bell Labs., Murray Hill, NJ (USA)); Gibson, J.M.; Yal- 
isove, S.M. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

Ultrathin (< 5 nm) films of cobalt have been deposited at room 
temperature onto silicon (100) and annealed to form CoSi in an Ul- 
tra High Vacuum (UHV) Transmission Electron Microscope (TEM). 
The authors show that there is a critical thickness of cobalt, ~1 nm, 
below which CoSiz is formed directly upon annealing to ~ 400°C 
and above which CoSi, is formed via in-situ-CoSi,. The thicker 
CoSis layers which originate from the severely mismatched interme- 
diate phase show many epitaxial orientations while the thinner CoSi. 
layers, which form directly, show only three. The authors relate the 





suppression of the intermediate phase, and consequent good epi- 
taxy, to the dominance of interface energy in ultra thin films. 


49983 (CONF-8811195-—, pp. 409-414) Elimination of mi- 
crotwins in MBE-grown silicon on sapphire. Twigg, M.E. 
(GEO-Centers, Inc., Fort Washington, MD (USA)); Richmond, E.D.; 
Pellegrino, J.G. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The authors have examined a number of MBE-grown (001) silicon 
thin films grown on (1012) sapphire substrates using transmission 
electron microscopy. The authors have found that for silicon films 
less than 0.55 um thick, microtwins are very much in evidence. For 
silicon films greater than 700 nm thick, however, dislocations, rather 
than microtwins, are the predominant defect. It is their conjecture 
that the generation of dislocations, and the associated disappear- 
ance of microtwins in thicker MBE-grown SOS films, is analogous to 
the generation of misfit dislocations in silicon-germanium films 
grown on silicon or germanium substrates by MBE. The persistence 
of microtwins in CVD-grown SOS, as opposed to MBE-grown SOS, 
can be understood in terms of Dodson and Tsao’s formulation of the 
kinetics of plastic flow in thin germanium-silicon films. 

49984 (CONF-8811195—, pp. 421-426) The effect of doping 
on the grain structure of as-deposited and high-temperature 
annealed LPCVD WSl, films on polysilicon. Lewis, N. (GE Cor- 
porate Research and Development Center, Schenectady, NY 
(USA)); Shenai, K.; Smith, G.A.; Piacente, P.A.; Baliga, B.J. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

In this investigation, the authors on detailed microstructural char- 
acteristics of LPCVD WSiz films deposited on doped/undoped 
polysilicon and subjected to boron and phosphorus implantation and 
implant activation at temperatures up to 1100°C. The polysilicon 
films were doped with phosphorus using a POCl, source to obtain a 
sheet resistance of ~ 25 Q/{ square} and the films were coated 
with about 300nm of Si rich (Si:W atomic ratio 2.6) LPCVD WSiz. 
The microstructures of as-deposited and high temperature annealed 
polycide films were studied in detail using TEM. The electrical sheet 
resistances were measured using four-point probes. The initial 
polysilicon doping level, silicide annealing conditions, subsequent 
implant into the polycide, and implant activation all had profound ef- 
fects on the microstructural characteristics of both the silicide and 
polysilicon. 


49985 (CONF-8811195-, pp. 427-430) Characterization of 
defects and buried interfaces in quantum well structures by 
combination of LACBED (large angle method of convergent 
beam electron diffraction) and microscopic CL in a TEM (trans- 
mission electron microscopy). Steeds, J.W. (Univ. of Bristol 
(England)); Luchang, Qin; Jordan, |.K. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

High spatial resolution characterization of quantum wells has 
been performed by monochromatic cathodoluminescence imaging 
and by large angle convergent beam electron diffraction. The satel- 
lite lines to sublattice reflections which have been interpreted 
previously in terms of kinematical diffraction theory are here ex- 
plored in detail by dynamical diffraction theory. 


49986 


(CONF-8811195-, pp. 431-436) Composition profiles 
in AlGaAs/GaAs and InGaAs/inP structures examined by con- 
vergent beam electron diffraction. Cherns, D. (Univ. of Bristol 
(England)); Jordan, |.K.; Vincent, R. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
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28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The large angle method of convergent beam electron diffraction 
(LACBED) has been used to examine multi-quantum well (MQW) 
and single quantum well (SQW) samples of AlGaAs/GaAs and InP/ 
InGaAs viewed approximately along the growth direction. The 
method combines an image of the specimen with the rocking curve, 
typically over about 6° for a selected reflection. LACBED patterns 
from MQW samples show many orders of superiattice satellite re- 
flections and can be used to profile compositions in both periodic 
and less regular structures. For SQW samples, the authors can 
measure the local quantum well thickness to near-monolayer preci- 
sion. In this paper the application of the LACBED method to MQW 
and SQW structures is explained. It is shown that dark field images 
are also sensitive to the composition profile and can be used to de- 
tect spatial variations in multilayer growth. 


49987 (CONF-8811195-, pp. 437-442) A high resolution 
cathodoiuminescence (LC-CL) study on GaAs-AlGaAs interface. 
Wada, K. (NTT LSI Labs., Kanagawa (Japan)); Kozen, A.; Inoue, N. 
Oak Ridge National Lab., TN (USA). 1988. From MRS symposium 
on characterization of the structure and chemistry of defects in ma- 
terials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization 
of the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

High resolution cathodoluminescence microscopy (CL) under a 
magnetic field is proposed and used to study the interface structure 
of GaAs-AlGaAs single quantum wells. This principle called, 
Lorentz-force Carrier-confinement (LC), successfully improves the 
resolution by up to a few thousand Angstrom. Periodic light and 
dark stripe patterns are observed in LC-CL monochromatic images 
of the single quantum wells on the intentionally-tilted substrates. It 
is shown that the stripes represent stair-like stepped interfaces and 
that the observed terraces are extended and the steps are clus- 
tered. Based on the results, a new interface structure model is 
proposed, that takes the tilting into account. 


49988 (CONF-8811195—, pp. 443-448) Fourier transform 
photoluminescence excitation spectroscopy: A new technique 
for the characterization of low dimensional semiconductor 
structures. Clarke, G. (Univ. of Manchester Institute of Science and 
Technology (England)); Hamilton, B. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

The atomic perfection of interfaces and local impurity distribution 
are important parameters in the control of low dimensional semicon- 
ductor systems. Over the past few years photoluminescence 
excitation spectroscopy has proved to be of immense value in the 
detailed characterization of such systems. This is especially the 
case for the GaAs/AlGaAs material technology in which tunable dye 
lasers can readily supply the variable wavelength excitation source 
needed for such work. However this form of characterization is 
much more difficult for semiconductors with smaller energy gaps 
e.g. the ternary InGaAs or many materials in the important anti- 
monide based system. No readily available dye lasers exist which 
can be used to resonantly excite the semiconductor. The authors 
have overcome this difficulty by using Fourier Transform Optics to 
source the excitation. The author have successfully observed exci- 
tation spectra from InGaAs/inP and InGaAs/GaAs quantum well 
systems. The multiplex nature and high optical throughput of the 
Fourier Transform spectrometer yield high quality spectra with short 
measurement times. In this paper they review the experimental 
technique and demonstrate its enormous potential for low gap 
semiconductors. They illustrate the technique by describing its ap- 
plication to various quantum well systems. 


49989 (CONF-8811195-, pp. 449-456) High resolution elec 
tron microscopy of internal interfaces in partially-stabilized 
zirconia (PSZ). Heuer, A.H. (Case Western Reserve Univ., Cleve- 
land, OH (USA)); Dickerson, R.M. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
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28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Low solute tetragonal (t) ZrO. precipitates within a high solute cu- 
bic (c) ZrO matrix of a Zr-rich CaO-MgO-ZrO> alloy were studied 
via high resolution electron microscopy (HREM). The precipitates 
underwent displacive thin foil transformations to orthorhombic (0) or 
monoclinic (m) symmetry during sample preparation or observation 
in the HREM. The orthorhombic phase grew in a facetted manner 
from a relatively equiaxed nucleus, consuming entire ¢-ZrO2 vari- 
ants in multi-varient precipitates. Monoclinic laths nucleated at t/c or 
t/t interfaces and rapidly grew across portions of the parent phase. 
The crystallography of these transformations is discussed. 


49990 (CONF-8811195-, pp. 457-470) On the determination 
of grain boundary structure using x-ray diffraction. Balluffi, R.W. 
(Massachusetts Institute of Technology, Cambridge (USA)); Majid, 
|.; Bristowe, P.D. Oak Ridge National Lab., TN (USA). 1988. From 
MRS symposium on characterization of the structure and chemistry 
of defects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

A review is given of current efforts to determine the structure of 
grain boundaries using X-ray diffraction. The general distribution of 
the diffracted intensity from the thin boundary region in reciprocal 
space is first described, and then some of the special experimental 
difficulties with measuring it quantitatively are discussed. These in- 
clude, weak scattering and poor signal-to-noise ratio, preparation of 
sufficiently high quality bicrystal specimens, the presence of un- 
wanted allowed and forbidden lattice reflections, double diffraction 
from the adjoining crystals, and limitations imposed by the scatter- 
ing geometry. Various strategies for determining the boundary 
structure are then described. These include the measurement of ei- 
ther relative or absolute structure factors and the determination of 
structures based on either structure factor measurements alone or 
the combined use of structure factor measurements and computer 
modeling. The advantages of measuring absolute structure factors 
rather than relative structure factors when only a limited number of 
structure factors is measured is demonstrated. This situation may 
occur because of the experimental difficulties listed above. Current 
work, consisting of studies of absolute and/or relative structure 
factors of a range of (001) twist boundary structures in gold, is re- 
viewed. Results obtained by the authors represent the first cases 
where good agreement has been obtained between boundary struc- 
tures determined by X-ray diffraction and calculation using a 
physical model (i.e., the Embedded Atom Model). The large dis- 
placement model derived by Fitzsimmons and Sass for the =5 
structure on the basis of relative structure factors is found to be in- 
correct. It is concluded that future progress will depend to a great 
extent upon the preparation of improved bicrystal specimens and 
the measurement of larger numbers of boundary structure factors. 


49991 (CONF-8811195-, pp. 485-490) Generation of three- 
dimensional structures by crystal/crystal coalescence of 
poly-para-xylylene in solution. Pradere, P. (Univ. of Massachu- 
setts, Amherst (USA)); Thomas, E.L. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE839014796. Available from NTIS, PC A25/MF A01. 

Among the two basic poly-para-xylylene (PPX) crystal habits cor- 
responding to the well known alpha and beta polymorphs, various 
forms of crystaVcrystal associations have been observed and ex- 
plained in term of three-dimensional structures. High resolution 
imaging and electron diffraction experiments of lamellar crystals 
grown from a 0.01% wt solution in 1-methyinaphthalene using the 
self seeding technique show strong evidence for a_ three- 
dimensional roof-like model for the alpha/alpha twinned crystals. 
This model is based on the presence of tilted chains in the alpha 
lamellar crystals. Furthermore, observation of various forms of al- 
pha/aipha, alpha/beta and beta/beta lamellar crystals allows a 
generalization of this model and a more fundamental explanation for 
their origin: crystal coalescence during growth in solution. 
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49992 (CONF-8811195-, pp. 491-496) Slip patterns and slip 
modes under Knoop indentations on (001) GaAs. Qin, C.D. 
(Univ. of Oxford (England)); Roberts, S.G. Oak Ridge National Lab.., 
TN (USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Slip patterns around (110) Knoop indentations on (001) GaAs 
were investigated by cross-sectioning, etching and TEM. The roles 
of As(g) and Ga(g) perfect and partial dislocations in different parts 
of the plastic zone were investigated. A dislocation free zone was 
found under indentations. 


49993 (CONF-8811195—, pp. 497-502) Diffraction from zeo- 
lites containing planar faults. Treacy, M.M.J. (Exxon Research 
and Engineering Co., Annandale, NJ (USA)); Newsam, J.M.; Deem, 
M.W. Oak Ridge National Lab., TN (USA). 1988. From MRS sym- 
posium on characterization of the structure and chemistry of defects 
in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In Character- 
ization of the structure and chemistry of defects in materials. 
Proceedings. Order Number DE89014796. Available from NTIS, 
PC A25/MF A01. 

Methods suitable for measuring the extent of planar faulting in the 
framework structures of zeolites are considered. A simple method is 
outlined for simulating diffracted intensities from crystals containing 
coherent planar defects. The algorithm employed efficiently exploits 
the self-similar properties of extended faulting patterns. The simplic- 
ity of this recursion method makes it suitable for complex crystal 
structures such as those of zeolites, and its utility is illustrated by a 
study of faulting in zeolite beta. Powder diffraction pattern simula- 
tions, which are in excellent agreement with observed data, indicate 
a fault probability in the chiral zeolite beta stacking sequence of a 
w 0.56. 


49994 (CONF-8811195—, pp. 503-508) Cathodoluminescence 
studies of stacking faults in a quantum well structure. Bailey, 
S.J. (H.H. Wills Physics Lab., Bristol (England)); Steeds, J.W. Oak 
Ridge National Lab., TN (USA). 1988. From MRS symposium on 
characterization of the structure and chemistry of defects in materi- 
als; Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of 
the structure and chemistry of defects in materials. Proceedings. 
Order Number DE89014796. Available from NTIS, PC A25/MF A01. 

A GaAs/Al,Ga;_,As multiple quantum well structure was exam- 
ined using low temperature (35K) cathodoluminescence in a 
transmission electron microscope. In this sample, stacking faults 
were found to occur in two different forms. The intensity of the dom- 
inant n = 1(e-hh) luminescence was observed to decrease in the 
immediate vicinity of either form. In addition, stacking faults gave 
rise to several new emission features on the low energy side of the 
main peak. The authors discuss differences in cathodoluminescence 
spectra obtained from the two stacking fault configurations and 
present evidence to suggest that these features may be due to ex- 
trinsic luminescence from impurities associated with the stacking 
faults. 


49995 (CONF-8811195-, pp. 527-532) Influence of the 
surface depletion layer on the photoetching rate at growth stri- 
ations in LEC GaAs. Frigeri, C. (CNR-MASPEC Institute, Parma 
(Italy)); Weyher, J.L.; Zanotti, L. Oak Ridge National Lab., TN 
(USA). 1988. From MRS symposium on characterization of the 
structure and chemistry of defects in materials; Boston, MA (USA); 
28 Nov - 3 dec 1988. In Characterization of the structure and chem- 
istry of defects in materials. Proceedings. Order Number 
DE89014796. Available from NTIS, PC A25/MF A01. 

Quantitative energy-dependent EBIC measurements have been 
used to calibrate the photoetching rate in HF-CrO, aqueous solu- 
tions (DSL method: Diluted Sirtl-like etching with the use of Light) 
as a function of dopant concentration in LEC grown n-type GaAs 
samples containing growth striations. The relative DSL etching rate 
depends on the width of the surface depletion region associated 
with the semiconductor-etching solution interface, i.e. greater etch 
rates correspond to smaller dopant concentrations. These results 
are in agreement with the electrochemical model of GaAs etching in 
the DSL etching system. 





49996 (CONF-8811195-, pp. 533-538) Precipitation of cop- 
per and palladium at the Si0,/silicon interface. Cerva, H. 
(Siemens _AG, Research Labs., Muenchen (West Germany)); 
Wendt, H. Oak Ridge National Lab., TN (USA). 1988. From MRS 
symposium on characterization of the structure and chemistry of de- 
fects in materials; Boston, MA (USA); 28 Nov - 3 dec 1988. In 
Characterization of the structure and chemistry of defects in materi- 
als. Proceedings. Order Number DE89014796. Available from 
NTIS, PC A25/MF A01. 

The influence of Cu or Pd contamination on the integrity of thin 
SiOz layers was studied on (100) and (111) Si substrates. Wafers 
were contaminated intentionally on their backsides and indiffusion of 
the impurities was carried out at 1,200°C or 900°C by rapid thermal 
annealing. Both, electrical tests and cross-sectional transmission 
electron microscopy were applied to investigate the failure mecha- 
nisms of the oxide. Cu-rich silicide particles as well as Pd-Si 
precipitates were observed at the SiO. interface. They result in 
cracking and bending of the oxide film or reducing the oxide thick- 
ness. These oxide failures could be explained by a precipitation 
process which is associated with the emission of Si self-interstitials. 


49997 (CONF-8811195—, pp. 545-550) Defect structure anal- 
ysis of thick epitaxial films with very large lattice mismatch: 
Ag/Si(111) and Ag/Si(001). Park, K.H. (Rensselaer Polytechnic In- 
stitute, Troy, NY (USA)); Smith, G.A.; McKenna, D.C.; Luo, L.; Jin, 
H.S.; Gibson, W.M.; Rajan, K.; Lu, T.M.; Wang, G.C. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
Structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

The structural perfection and defects of Ag films deposited by 
molecular beam epitaxy (MBE) on Si(111) and Si(001) substrates 
have been analyzed by x-ray diffraction, Rutherford Backscattering 
(RBS)/channeling and electron microscopy. In spite of the large lat- 
tice mismatch (~25%) between Ag and Si, relatively high-quality Ag 
single crystal films (6~10% surface minimum yield) were grown on 
both Si(111) and Si(001) substrates. The primary defects contained 
in the Ag/Si(111) were double-positioning twins. The quantity of 
twinning depends on the film thickness and the substrate condition. 
For both Ag/Si(111) and Ag/Si(001) epitaxial systems, a high den- 
sity defect region was contained in the Ag film within ~ 1000 A of 
the interface. Ag films grown on misoriented Si(111) substrates (4° 
off normal) were misoriented by 0.5° towards the surface normal. 
Possible explanations of these defect formations associated with 
the large lattice mismatch are presented. 


49998 (CONF-8811195-, pp. 575-580) Molecular hydrogen 
adsorption onto the Si(111) 7 x 7 surface. Wolff, S.H. (Princeton 
Univ., NJ (USA)); Wagner, S.; Loretto, D.; Gibson, J.M. Oak Ridge 
National Lab., TN (USA). 1988. From MRS symposium on charac- 
terization of the structure and chemistry of defects in materials; 
Boston, MA (USA); 28 Nov - 3 dec 1988. In Characterization of the 
structure and chemistry of defects in materials. Proceedings. Order 
Number DE89014796. Available from NTIS, PC A25/MF A01. 

The authors have studied the adsorption of molecular hydrogen 
onto the Si(111) 7 x 7 surface using UHV TEM at temperatures be- 
tween room temperature and 780°C. The authors demonstrated 
that molecular hydrogen at 4 x 10-© Torr dissociatively 
chemisorbed onto the Si(111) surface at elevated temperatures and 
the stable hydrogenated Si(111) surface is shown to be a strong 
function of temperature. 


49999 (CONF-8811195—, pp. 581-586) RBS/channeling and 
TEM (transmission electron microscopy) analysis of thin sand- 
wiched EPllayers of germanium on silicon. Swanson, M.L. 
(Univ. of North Carolina, Chapel Hill (USA)); Parikh, N.R.; Frey, 
E.C.; Sandhu, G.S.; Chu, W.K.; Baribeau, J.M.; Song, K.; McCaf- 
frey, J.; Jackman, T.E. Oak Ridge National Lab., TN (USA). 1988. 
From MRS symposium on characterization of the structure and 
chemistry of defects in materials; Boston, MA (USA); 28 Nov - 3 
dec 1988. In Characterization of the structure and chemistry of de- 
fects in materials. Proceedings. Order Number DE89014796. 
Available from NTIS, PC A25/MF A01. 
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Si/Ge/Si (100) structures consisting of a thin epitaxial layer of Ge 
(1-64 monolayers) on Si and covered with a 5 nm overlayer of epi- 
taxial Si were grown by MBE. The layers were analyzed by 
Rutherford backscattering (RBS)-channeling and transmission elec- 
tron microscopy (TEM). For structures containing 4 or 8 monolayers 
of Ge, the channeling (110) angular scans showed unusual features 
that could be due to imperfect steering of the ion beam in the thin 
Si overlayer. Cross sectional TEM showed that the Ge epitaxy was 
good for these Ge thicknesses, but that for an average Ge coverage 
of 16 monolayers, Ge hillocks up to 90 monolayers thick occurred. 


50000 (CONF-8904268-1) Laboratory tests on the role of 
impurities in semiconducting shield materials on the degrada- 
tion of XLPE cable insulation. Groeger, J.H.; Mashikian, M.S.; 
Dale, S. Oak Ridge National Lab., TN (USA). [1989]. 25p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From 56. international conference of 
Doble Clients; Boston, MA (USA); 10 Apr 1989. Order Number 
DE89016870. Available from NTIS, PC A03/MF A01i - OSTI; GPO 
Dep. 

Analyses of field-aged and failed cables recovered from the field 
over the past fifteen years have contributed a great deal of informa- 
tion that has been compiled to gain a better understanding of failure 
mechanisms is direct buried (URD), medium voltage cables. The 
experience gained through these analyses strongly suggested that 
water and ions, acting with the applied electric field, were responsi- 
ble for a large number of premature failures of URD cables. The 
type of cable construction, cleanliness of the raw materials, extru- 
sion practices, and nature of the operating environment were shown 
to influence the rate of degradation. Experience gained through 
analysis of field aged cables, combined with laboratory tests, has 
resulted in significant and ongoing technology transfer to the electric 
utilities, cable materials suppliers, and cable manufacturers. 11 refs. 


50001 (DOE/CE/90027—1-Rev.1) Friction and wear of glass 
carbon in sliding contact: Final report, September 30, 1988- 
June 30, 1989: Revision 1. Burton, R.A.; Burton, R.G. Burton 
Technologies, Inc., Raleigh, NC (USA). 1 Sep 198°. 43p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-88CE90027. Order Number DE90000743. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The goal of this project is to determine the promise of a new fam- 
ily of self lubricated materials, and to define problem areas for 
further research. Specifically it is to obtain an understanding of the 
friction and wear behavior of a promising form of vitreous or glassy 
carbon in monolithic and reinforced bodies, when run against a rep- 
resentative group of metals and ceramics. This effort serves to 
evaluate the potential of glassy carbon materials for use in friction 
and wear applications, through conducting a series of pin-on-disk 
sliding tests on these materials, and on metals and ceramics which 
are candidates for similar applications. 13 refs., 5 figs., 9 tabs. 


50002 (DOE/ER/13260-9) Adsorption and desorption of hy- 
drocarbons at low concentrations: Final technical report, 1 
June 1984-31 August 1989. Madey, R. Kent State Univ., OH 
(USA). Aug 1989. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-84ER13260. Order Number DE90001027. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Research accomplishments during the report period include the 
following: (1) experimental measurements of the time-dependent 
transmission of hydrocarbons and their mixtures at low concentra- 
tions through activated carbon and polystyrene adsorbed beds; (2) 
theoretical and experimental studies of dynamics of adsorbates (in- 
cluding radioactive gases) in adsorbed beds; (3) formulation of the 
theory of adsorption of single gases and their mixtures on heteroge- 
neous microporous solids; (4) initial studies of adsorption from 
solutions on heterogeneous microporous solids; and (5) study of the 
influence of adsorbent heterogeneity on the pressure swing adsorp- 
tion process. During the report period, the chromatographic dynamic 
method for measuring transmission of gases and gas mixtures 
through adsorbent beds was improved and modified in order to 
cover very low adsorbate concentrations and low temperatures. The 
transmission measurements were utilized to study diffusion effects 
for gases and gas mixtures flowing through adsorber beds and to 
calculate equilibrium adsorption isotherms for single gases and gas 
mixtures. Significant progress has been achieved in the theory of 
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gas adsorption on heterogeneous microporous solids and in the 
characterization of structural and energetic heterogeneities of these 
solids. 


50003 (DOE/ER/45056-8) Energy transfer and non-linear 
optical properties at near ultraviolet wavelengths: Rare earth 
4f—5d transitions in crystals and glasses: Progress report for 
the period June 1, 1984 to November 31, 1989. Hamilton, D.S. 
Connecticut Univ., Storrs, CT (USA). Dept. of Physics. Sep 1989. 
62p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-84ER45056. Order Number DE90000065. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The project has considered several aspects of the optical proper- 
ties of lanthanide (rare-earth) doped crystals and glasses at near 
ultraviolet wavelengths. These include two-photon absorption, ex- 
cited state absorption, excited-state photoionization and color center 
formation, two-step photoconductivity, optical gain, energy transfer, 
nonradiative relaxation and optical grating formation. These 
research projects are considered in more detail in the following sec- 
tion. We then list the publications, conference presentation and 
thesis which have been completed under the auspices of this grant. 
A summary of the personnel supported by this grant and their ac- 
complishments is then presented. 


50004 (LA-UR-89-2768) A numerical laboratory for granular 
solids. Trent, B.C.; Margolin, L.G. Los Alamos National Lab., NM 
(USA). [1989]. 12p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-8910198—2: 1. U.S. confer- 
ence on discrete element methods (DEM) and education workshop 
on DEM, Golden, CO (USA), 19-20 Oct 1989). Order Number 
DE89016367. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The behavior of cemented granular material is complex and diffi- 
cult to characterize. Physical tests on laboratory-size specimens are 
time consuming and often inconclusive, due to the variable nature 
of the bulk material. As an alternate approach, we have used the 
distinct element method to construct numerical samples of ce- 
mented granular material. The model allows us to verify which are 
the important microphysical processes determining material behav- 
ior. We can do parameter studies, continuously varying the material 
properties of the bonding material and the topology of the bonds 
themselves, to see how the macroscopic properties depend upon 
the microscopic structure. We illustrate our program with two types 
of calculations. The first series consists of measuring the macro- 
scopic p-wave and the s-wave speeds of the numerical sample, and 
using them to infer elastic properties of the bulk material. We also 
investigate how the number and size of the bonds influence bulk re- 
sponse. In the second series, we look at crack growth in granular 
materials. The Griffith theory of crack growth assumes an ideally flat 
crack. In granular materials and in our simulation, the crack is 
formed when many consecutive bonds in the material are broken. 


50005 (LBL-27507) Specific heat of URu2Si,: Effect of 
pressure and magnetic field on the magnetic and supercon- 
ducting transitions. Fisher, R.A.; Kim, S.; Wu, Y.; Phillips, N.E.; 
McElfresh, M.W.; Torikachvili, M.S.; Maple, M.B. Lawrence Berkeley 
Lab., CA (USA). Jul 1989. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098;FG03-86ER45230. 
(CONF-890953-3: International conference on the physics of highly 
correlated electron systems, Santa Fe, NM (USA), 11-15 Sep 
1989). Order Number DE90000170. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Specific heats were measured in the range 0.3 < T < 30K for 0 
< H < 7T and P = 0, and for H = 0 and 0 < P < 6.3 kbar. For H = 
0 and P = 0, the measurements were extended to 0.15K. Above the 
superconducting transition the H = 0 and 7T data can be superim- 
posed. For the magnetic transition near To = 18K, To increased with 
increasing P accompanied by a broadening and attenuation of the 
specific heat anomaly. The superconducting transition near T. = 
1.5K was broadened, attenuated and shifted to lower temperatures 
for both increasing P and H. The superconducting transition is simi- 
lar to that of UPts, and both the temperature dependence of the 
superconducting state specific heat and the derived parameters are 
consistent with an unconventional polar-type pairing. 9 refs., 6 figs. 
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50006 (LBL-27643) Densification of particulate ceramic 
composites: The role of heterogeneities. De Jonghe, L.C.; Ra- 
haman, M.N. Lawrence Berkeley Lab., CA (USA). Aug 1989. 1 1p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. (CONF-890426-30: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). Order 
Number DE90000177. Available from NTIS, PC AO03/MF A01 - 
OSTI; GPO Dep. 

Inert particulate inclusions in ceramic powder compacts can ob- 
struct densification behavior significantly. The factors that are the 
causes of this decrease in the sinterability are reviewed. It is con- 
cluded that the origin of the sintering difficulty resides in defects that 
processes such as die compaction introduce during the initial form- 
ing of the composite powder compact. Alternative processing 
methods are suggested that should minimize the negative effects of 
the dispersed inclusion phase on densification. 19 refs., 3 figs. 


50007 (NEI-DK-183) Deformation fields with regard to later- 
ally loaded pile groups in clay. Centrifugal tests on laterally 
loaded model piles fixed in clay. Foged Pedersen, H.; Danne- 
mand Andersen, J.; Haahr, F. Geoteknisk Inst., Lyngby (Denmark). 
1989. 114p. (In Danish). Order Number DE90706408. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

EFP-86. 

In order to achieve a better understanding of the interaction effect 
for pile groups in clay, parametric studies and centrifugal model 
tests have been carried out. The model tests were carried out in the 
large centrifuge at the Danish Engineering Academy. Single piles 
and groups of two piles were tested with a maximum lateral load of 
300 KN. All piles were fixed at the pile cap. In order to monitor the 
load transfer and distribution within the pile group, pile fittings (shear 
load transducers) were used for measurement of lateral loads in the 
piles at the pile cap. Most of the tests were carried out at 75 g. A 
few tests at 1 g were used to test the validity of the scaling laws. 
Simple group effect factors are estimated, and the results are com- 
pared with existing theories to evaluate the group effect (Poulos 
and Davis, 1980), which seems to be overestimated. This discrep- 
ancy between test results and theory is mainly due to the common 
adoption that the clay (at small lateral deflection) behaves as a 
linear-elastic material, which is not true as revealed by the model 
tests. Cyclic loading was found to have some softening effect on the 
response of the pile-soil system at the level of lateral load used in 
the tests. This result is compared with similar model tests in sand, 
where cyclic loading was found to have a hardening effect. (author). 


50008 (ORNL/FTR-3370) [Neutron scattering on polymeric 
materials at Rutherford-Appleton Laboratory]: Foreign trip re- 
port, June 29, 1989-August 31, 1989. Narten, A.H. Oak Ridge 
National Lab., TN (USA). 14 Sep 1989. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE90000090. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Experimental facilities and research in neutron scattering at RAL 
are described. After nearly three years of forced inactivity in this 
area, the traveler participated in an active and vigorous program of 
neutron diffraction and spectroscopy and was able to do research in 
polymer science which will lead to several publications. 


50009 (PB-89-863336/XAB) Thermoplastic composites: Re- 
cycling. January 1973-May 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1973-May 1989. National Technical Information Service, Springfield, 
VA (USA). Jun 1989. 44p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the recycling of 
thermoplastic composites. Multilayer thermoplastics, high density 
polyethylenes, polypropylenes, polycarbonates, and polyamides re- 
inforced with fibers are among the thermoplastics considered. 
Granulators, recovery plants, and gasification of plastic waste are 
among the recycling techniques discussed. (Contains 66 citations 
fully indexed and including a title list.) 


50010 


(PB—89-866792/XAB) Biopolymers. January 1970-July 
1989 (Citations from the US Patent data base). Report for Jan- 
uary 1970-July 1989. National Technical Information Service, 
Springfield, VA (USA). Aug 1989. 5ip. Available from NTISPC 
NO1/MF NO1. 





Supersedes PB-88-864749. 

This bibliography contains citations of selected patents concern- 
ing production methods and applications of biopolymer materials. 
Fermentation processes are described, and applications in oil- 
recovery operations and in medicine are discussed. (This updated 
bibliography contains 102 citations, 17 of which are new entries to 
the previous edition.) 


50011 (PB—89-867220/XAB) Asbestos substitutes. January 
1978-July 1989 (Citations from the Rubber and Plastics Re- 
search Association data base). Report for January 1978July 
1989. National Technical Information Service, Springfield, VA (USA). 
Aug 1989. 101p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-857693. 

This bibliography contains citations concerning materials used to 
replace asbestos. Aramid fibers, mineral fillers for plastics, phenolic 
resins, polyester, woven glass cloth, teflon-coated fibers, liquid sili- 
cone rubber, acrylic fibers, latex rubber, and flame retardant paper 
are considered. These materials are evaluated in gaskets, seals, 
cement, as brake and clutch linings, packing materials, and other 
places where asbestos is used. (This updated bibliography contains 
219 citations, 26 of which are new entries to the previous edition.) 


50012 (PB-89-867683/XAB) Polymer radiation curing: Poly- 
olefins and acrylics. January 1970-July 1989 (Citations from the 
NTIS data base). Report for January 1970-July 1989. National 
Technical Information Service, Springfield, VA (USA). Aug 1989. 
167p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-856018. 

This bibliography contains citations concerning electromagnetic 
radiation curing of polyolefin and acrylic polymeric resins. Processes 
for crosslinking by gamma, ultraviolet, and infrared radiation are 
emphasized; however, microwave, laser, vacuum irradiation, and 
ionization radiation are examined as well. The influence of radiation- 
induced polymer crosslinking on such properties as thermal 
conductivity, stress/strain, electrical conductivity, tensile and impact 
strength is also included. (This updated bibliography contains 308 
citations, 15 of which are new entries to the previous edition.) 


50013 (PB—89-867709/XAB) Rigid polyurethane foams in re- 
frigeration. January 1973-July 1989 (Citations from the Rubber 
and Plastics Research Association data base). Report for Jan- 
uary 1973-July 1989. National Technical Information Service, 
Springfield, VA (USA). Aug 1989. 49p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the use of rigid 
polyurethane as thermal insulation in refrigerators. Production ma- 
chinery, foam systems such as one-shot prepolymer systems, and 
properties of rigid polyurethane foams used in refrigerators are 
among the topics discussed. Curing methods, in-place foaming, and 
bun foaming are also included. (Contains 74 citations fully indexed 
and including a title list.) 


50014 


(PNL-6903) Stochastic propagation of an array of 
parallel cracks: Exploratory work on matrix fatigue damage in 
composite laminates. Williford, R.E. Pacific Northwest Lab., Rich- 
land, WA (USA). Sep 1989. 37p. Sponsored by U.S. Department of 


Defense. DOE Contract AC06-76RL01830. Order Number 
DE89017837. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Transverse cracking of polymeric matrix materials is an important 
fatigue damage mechanism in continuous-fiber composite lami- 
nates. The propagation of an array of these cracks is a stochastic 
problem usually treated by Monte Carlo methods. However, this ex- 
ploratory work proposes an alternative approach wherein the Monte 
Carlo method is replaced by a more closed-form recursion relation 
based on “fractional Brownian motion.” A fractal scaling equation is 
also proposed as a substitute for the more empirical Paris equation 
describing individual crack growth in this approach. Preliminary 
calculations indicate that the new recursion relation is capable of re- 
producing the primary features of transverse matrix fatigue cracking 
behavior. Although not yet fully tested or verified, this cursion rela- 
tion may eventually be useful for real-time applications such as 
monitoring damage in aircraft structures. 
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50015 (SAND—88-3429C) Thermal donor formation in 
oxygen-implanted float zone silicon. Hahn, S.; Stein, H.J.; 
Shatas, S.C.; Ponce, F.A. Sandia National Labs., Albuquerque, NM 
(USA). 1989. 6p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-890946-2: 3. meeting on de- 
fect recognition and image processing in semiconductors (DRIP-3), 
Yokohama (Japan), 17-22 Sep 1989). Order Number DE90000671. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In this study, formation and annihilation behaviors of thermal 
donors in '*O* or '%O* implanted float zone silicon were investi- 
gated with secondary ion spectrometry, spreading resistance probe 
and transmission electron microscopy. Various oxygen implanted 
samples were laser annealed to remove implant damage and sub- 
jected to furnace annealing at 450°C for the time duration of up to 
100 h to activate oxygen-related thermal donors. Thermal donor 
generation rate and maximum thermal donor concentration deter- 
mined from the carrier concentration profiles were compared to 
those of standard Czochralski silicon materials. Clearly, the third to 
fourth power dependence does not hold for the higher oxygen con- 
centration in the implanted layer. Loss of interstitial oxygen at 
450°C indicates that oxygen precipitation competes with thermal 
donor formation. Rapid thermal anneal at 1150°C for 30 s was 
required to remove all the thermal donors. Based upon the annihila- 
tion kinetics data, we tentatively conclude that both old and new 
thermal donors exist in the oxygen implanted layer. Co-implantation 
of carbon with oxygen markedly increases the new thermal donor 
concentration. Precipitate morphologies responsible for this quite 
interesting electrical activity were investigated by transmission elec- 
tron microscopy. Platelet defects are predominant for oxygen and 
carbon co-implanted samples while rod-like defects predominate in 
oxygen implanted samples. Therefore, new thermal donors are 
probably not related to rod-like precipitates as claimed by some re- 
searchers. 15 refs., 5 figs. 


50016 (SAND-89-0748) Bulk and shear moduli of epoxy en- 
capsuiants. Adolf, D.; Childress, C.; Hannum, D. Sandia National 
Labs., Albuquerque, NM (USA). Aug 1989. 10p. Sponsored by U.S. 
DOE Defense Frograms. DOE Contract AC04-76DP00789. Order 
Number DE90000899. Available from NTIS, PC AO3/MF A011 - 
OSTI; GPO Dep. 

The bulk moduli of common epoxy-based electronic encapsulating 
polymers were measured directly at room temperature. The dy- 
namic shear moduli of these polymers were measured as a function 
of temperature and, for some, as a function of frequency. The 
temperature-frequency data have been combined to calculate WLF 
shift parameters, and room temperature moduli have been com- 
pared to historical values. Analytical procedures have been 
documented in detail so users may fully understand the accuracy 
and limitations of the results. 9 refs., 6 figs., 5 tabs. 


50017 (UCRL-53937) Vapor pressure measurements of 
volatile transition-metal complexes. Sanner, R.D.; Satcher, J.H. 
Jr. Lawrence Livermore National Lab., CA (USA). 18 Sep 1989. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90000902. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The design and construction of a special cell to measure the va- 
por pressure of air-sensitive compounds is described. Cyclohexane 
was used to calibrate this device prior to the measurement of vapor 
pressure as a function of temperature for several third row transition 
metal complexes. Hir(PF3)4 was found to be stable for hours at 
86°C, developing a vapor pressure of 711 torr. (HFACAC) AuMe2 
showed a pressure of 140 torr at 58°C while Pt(PF3)4 displayed 
240 torr at 55°C. The vapor pressure curves and linear equations 
are given for all three compounds. Attempts to achieve higher pres- 
sures by heating of latter two compounds were unsuccessful; 
thermal decomposition was evident above 65°C. Addition of excess 
trifluorophosphine to the platinum complex to slow the decomposi- 
tion was largely ineffective. 8 refs., 6 figs. 


50018 (UCRL-96949) Fire-retardant coatings based on or- 
ganic bromine/phenoxy or brominated epoxy systems. Hoffman, 
D.M.; Chiu, Ing L. Lawrence Livermore National Lab., CA (USA). 
Jun 1989. 15p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8909169-2: 18. North American 
Thermal Analysis Society conference, San Diego, CA (USA), 24-27 
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Sep 1989). Order Number DE89017526. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Thin phenoxy and brominated epoxy/curing agent films were pre- 
pared by solvent casting on Mylar and Kapton. Thicknesses were 
approximated assuming volume additivity. Important parameters 
were uniformity of thickness, distribution of the bromine-containing 
fire retardant, adhesion to carrier substrate (either Mylar or Kapton), 
and uniformity of the coating, i.e., absence of pinholes, blush, blis- 
tering, etc. Wetting behavior was modified using fluoro, silicone or 
polyurea surfactants. Several solvent systems were examined and a 
ternary solvent system was ultimately used. Distribution of fire- 
retardant bromine was analyzed using electron microprobe, x-ray 
fluorescence and wet chemical methods. Significant discrepancies 
in the zm-scale analyses of the microprobe measurements have not 
been resolved. Some of the brominated fire retardants were insolu- 
ble in the resin systems and the phase separation was immediately 
obvious. Similarly, some of the crystallizable epoxies could not be 
cast easily into homogeneous, amorphous films. Castings were 
made on a standard 8” x 10” aluminum vacuum plate polished with 
jeweler’s rouge prior to every casting. Solvent was removed in a 
forced air or vacuum oven. Removal and/or curing was accelerated 
with temperature. The fire-retardant bromine was required to be sta- 
ble in alcohol/salt solutions. Final formulation used after a significant 
amount of testing was phenoxy resin PKHC in a ternary solvent 
system composed of methylethyl ketone, cellosolve acetate and 
toluene. Tetrabromobisphenol A was used as the flame retardant 
with FC-430 as surfactant. The dying schedule was 30 minutes at 
150°C. 4 refs., 6 figs., 3 tabs. 


50019 (UCRL-100488) Phase behavior of pure and mixed 
systems at high pressure. Ree, F.H. Lawrence Livermore National 
Lab., CA (USA). Jun 1989. 3p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-890798—12: 
AIRAPT and EHPRG international high pressure science and tech- 
nology conference, Paderborn (Germany, F.R.), 17-21 Jul 1989). 
Order Number DE89017734. Available from NTIS, PC A02/MF A014 
- OSTI; GPO Dep. 

Our knowledge of intermolecular potentials, equations of state 
theories, and methods of handling chemical reactions are at a stage 
where one can perform rigorous calculations on pure and mixture 
systems at high pressures and temperatures. 7 refs., 2 figs. 


50020 (WSRC-RP-89-584) TEM [transmission electron mi- 
croscopy] examination of irradiated waste glass. Tosten, M.H. 
Westinghouse Savannah River Co., Aiken, SC (USA). 11 Jul 1989. 
27p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
ACO09-89SR18035. Order Number DE90000590. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

TEM has been used to investigate the microstructural changes 
that have been reported to occur in SRP 165 waste glass as a re- 
sult of ionizing Co-60 gamma radiation. The findings of the present 
study indicate that bubbles and phase separation do not result from 
Co-60 radiation. Microstructural changes were observed but these 
were a direct result of in situ electron beam damage. The reason 
for the discrepancy between the UCD studies and the present one 
are not known; however, specimen preparation by ion milling (UCD) 
may play a role. 13 refs., 10 figs. 


50021 Advances in nonlinear polymers and inorganic crys- 
tals, liquid crystals, and laser media. SPIE. Volume 824. 
Musikant, S. 182p. SPIE Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (1987). (CONF-8708234—: Advances in 
nonlinear polymers and inorganic crystals, liquid crystals, and laser 
media, San Diego, CA (USA), 20-21 Aug 1987). 

These proceedings collect papers on laser materials. Topics 
include: solid state lasers, fracture mechanics in laser materials, op- 
tical second harmonic generation, nonlinear optics, molecular 
crystals, crystal-phase transformation, and materials for laser fusion 
reactors. 


50022 


Filter materials. Cook, L.M. (Schott Glass Technologies, 
Inc., Duryea, PA (US)); Stokowski, S.E. vp of CRC handbook of 
laser science and technology. Clark, D.E.; White, W.B.; Machiels, 
A.J. CRC Press Inc., Boca Raton, FL (1986). 
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Any material or device that is utilized to systematically alter the 
transmission characteristics of light or other electromagnetic radia- 
tion can be considered to be an optical filter. This definition spans 
an enormous range of possibilities, and reviews of optical filters 
have covered the subject in varying degrees of thoroughness. Fil- 
ters used in lasers and in laser applications are considerably more 
limited. Absorptive glass filters have historically been the materials 
of choice because of superior optical quality, the wide variety of fil- 
ters available, and, for high fluence applications, the relatively high 
damage threshold. In the last several years thin film and plastic 
optical filters have, in large part, supplanted glass in low-power ap- 
plications. Therefore, in this review of laser filter materials. The 
authors have primarily concentrated on the constitution and proper- 
ties of absorptive glasses, plastics, liquids, and to a lesser extent, 
scattering and birefringent filters. Also included are laser applica- 
tions of filter materials that merit special attention. 


50023 Gallium arsenide integrated optical devices for high- 
speed diagnostic systems. McWright, G. (Lawrence Livermore 
National Lab., Livermore, CA (US)); Lowry, M.; Takeuchi, E.; Mur- 
phy, G.; Tindall, W.; Koo, J.; Roeske, F. vp of Fiber optic sensors Il. 
Scheggi, A.M SPIE Society of Photo-Optical Instrumentation Engi- 
neers, Bellingham, WA (1987). (CONF-8703218—: 2. fiber optic 
sensors, The Hague (Netherlands), 31 Mar - 3 apr 1987). 

The authors discuss the design, fabrication, and evaluation of 
waveguide electro-optic modulators in gallium arsenide for applica- 
tion to high-speed diagnostic systems. They focus specifically on 
high bandwidth, single event analog modulation, and radiation sus- 
ceptibility of these devices. 


50024 High-resolution core level studies of interdiffusion 
and reaction at metal-semiconductor interfaces. delGiudice, M. 
(Univ. of Minnesota, Minneapolis, MN); Joyce, J.J.; Boscherini, F.; 
Capasso, C.; Weaver, J.H. pp. 811 of Interfaces, superlattices, and 
thin films. Dow, J.K.; Schuller, I.K Materials Research Society, Pitts- 
burgh, PA (1987). (CONF-8612131-—: Materials Research Society 
symposium on interfaces, superlattices and thin films, Boston, MA 
(USA), 1-6 Dec 1986). 

The authors present a detailed microscopic investigation of inter- 
actions and reactions occurring at refractory-metal silicon interfaces 
at room temperature. High resolution core level photoemission re- 
sults for Ti coverages in the range 0.2-16 monolayers on cleaved 
Si(111)2X1 show that three new distinct Si environments are cre- 
ated by semiconductor surface disruption. In agreement with heats 
of formation or electronegativity differences, all the chemical shifts 
are at lower binding energy. Each of them represents a different 
metal-Si coordination or configuration. Analogous results for Sc 
overlayers indicated that at least two reacted species are present. 
For both Ti and Sc, the reaction is started at submonolayer cover- 
ages. Analysis of the Si 2p intensity attenuation curves shows an 
evolution characterized by the sequential growth of the different 
species. Indeed, each species grows, reaches saturation, and is 
then attenuated. This is associated with the competition between 
diffusion and reaction at the interface. 


50025 Nonlinear optical waveguides containing a transition 
metal-based dye molecule. Cahill, P.A. (Sandia National Labs., 
Div. 1811, P.O. Box 5800, Albuquerque, NM (US)). vp of Nonlinear 
optical properties of polymers. Heeger, A.J.; Orenstein, J.; Ulrich, 
D.R. Materials Research Society, Pittsburgh, PA (1988). (CONF- 
871296—: Symposium on nonlinear optical properties of polymers, 
Boston, MA (USA), 1-3 Dec 1987). 

Two pentaammine malonitrile ruthenium dyes that show sharp 
and intense absorption maxima near 800 nm have been synthe- 
sized for use as nonlinear optical (NLO) dyes. Preliminary powder 
measurements of crystals of these dyes for second harmonic gener- 
ation (SHG) are reported for incident 1064 nm light. The anomalous 
dispersion due to the location of the one-photon absorption maxi- 
mum has interesting consequences for phase matching, and 
calculations for inherently phase-matched single-mode waveguides 
are presented. 


50026 Upper critical field anisotropy in the Chevrel phase 
compound PbMo,Sz. Pazol, B.G. (Univ. of Illinois, Urbana, Cham- 
paign (USA)); Holmgren, D.J.; Ginsberg, D.M. Journal of Low 
Temperature Physics (USA), 74(1-2): 133-140 (Jan 1989). 





The anisotropy of the upper critical field, H.2, was measured on 
deoxygenated single crystals of the Chevrel phase compound 
PbMog¢Sg. The superconducting transition temperature, T., was de- 
termined with the applied field pointing in various directions in the 
hexagonal (210) plane. At a fixed value of the external field, T. is 
an oscillating function of direction. Since the H.2 versus T curve is 
linear in the field region the authors probed, the shape of the 
anisotropy in T. at constant H is the same as the anisotropy of H.2 
at constant T. The data reflect the low-temperature symmetry of the 
crystal structure. Two-fold symmetry was observed in the (210) 
plane. The data were fitted to the effective mass model with uniaxial 
symmetry. The anisotropy of H.2 is more complex than that previ- 
ously observed by the authors in Cu; sMogSg. They relate this 
observation to the structural differences of these compounds. 


50027 A rapid wax mounting technique for cross-sectioning 
and angle polishing metallographic samples. Sopori, B.L. (Solar 
Energy Research Inst., Golden, CO (USA)); Hughes, J.L. Journal of 
the Electrochemical Society (USA), 136(1): 287-291 (Jan 1989). 

The authors describe a simple technique of wax mounting for 
cross-sectioning semiconductor samples. In many situations this 
technique can be used in place of conventional epoxy mounting; 
however, this technique is particularly advantageous for fragile sam- 
ples and in situations where the sample shape and/or size make it 
difficult to be cross-sectioned in a standard fixture. Several simple 
approaches are described which allow use of a conventional polish- 
ing wheel or a polishing machine for polishing the wax-mounted 
samples. It is shown that excellent polishing characteristics such as 
low surface damage and good edge preservation are obtained by 
this technique. An added advantage of this technique is the ease of 
sample demounting. 


50028 Thermal expansion of epoxy-fiberglass composite 
specimens. McElroy, D.L. (Oak Ridge National Lab., TN (USA)); 
Weaver, F.J.; Bridgman, C. International Journal of Thermophysics 
(USA), 9(2): 233-243 (Mar 1988). (CONF-861258-—: 9. international 
thermal expansion symposium, Pittsburgh, PA (USA), 8-10 Dec 
1986). 

The thermal expansion behavior of three epoxy-fiberglass com- 
posite specimens was measured from 20 to 120°C (70 to 250°F) 
using a fused quartz push-rod dilatometer. Billets produced by 
vacuum-impregnating layers of two types of fiberglass cloth with an 
epoxy were core-drilled to produce cylindrical specimens. These 
were used to study expansion perpendicular and parallel to the 
fiberglass layers. This type of composite is used to separate the 
copper conductors that form a helical coil in the Advanced Toroidal 
Facility, a plasma physics experiment operated by the Fusion 
Energy Division at Oak Ridge National Laboratory. The coil is oper- 
ated in a pulsed mode and expansion data were needed to assess 
cracking and joint stresses due to expansion of the copper- 
composite system. The dilatometer is held at a_ preselected 
temperature until steady state is indicated by stable length and tem- 
perature data. Before testing the composite specimens, a reliability 
check of the dilatometer was performed using a copper secondary 
standard. This indicated thermal expansion coefficient (a) values 
within +2% of expected values from 20 to 200°C. the percentage 
expansion of the composite specimen perpendicular to the fiber- 
glass layers exceeded 0.8% at 120°C, whereas that parallel to the 
fiberglass layers was about 0.16%. The expansion in the perpendic- 
ular direction was linear to about 70°C, with an a value of over 55 
x 10-6°C-'. Anomalous expansion behavior was noted above 
70°C. The expansion in the direction parallel to the fiberglass layers 
corresponds to an a value of about 15 x 10-&C-'. The lower a 
values in the parallel direction are consistent with the restraining ac- 
tion of the fiberglass layers. 


50029 Semiconducting properties of Lip 3,Mo03. Canadell, E. 
(Universite de Paris-Sud, Orsay (France)); Myunghwan Whangbo. 
Inorganic Chemistry (USA), 27(2): 228-232 (27 Jan 1988). DOE 
Contract FG05-86ER45259. 

The bottom d-block band electronic structure of Lip. 33MoO3 was 
derived on the basis of tight-binding band calculations on the 
MogO24 chains that constitute Lip.33;MoO3. The distortions of the 
MoO, octahedra in Lip.s3MoO3 were analyzed from the viewpoint of 
the O-Mo---O bond alternation so as to deduce how the tz,-level 
degeneracy of a regular MoO, octahedron is lifted. This analysis 
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was found to be a convenient way of understanding the nature of 
the bottom d-block bands of Lip.33MoO3. This study suggests that 
Lio.3gMoO3 is a small band gap semiconductor. 14 refs., 2 figs., 1 
tab. 


50030 High-current ion sources for ion implantation. Keller, 
R. (Lawrence Berkeley Lab., CA (USA)). Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.1): 518-521 (Apr 
1989). DOE Contract ACO3-76SF00098. (CONF-881151—: 10. inter- 
national conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

lon beam techniques have now reached the limit imposed by the 
currently used ion sources, due to the trend towards higher target 
throughput rates as well as the need for higher irradiation doses for 
special applications. The next generation of implanters will routinely 
make use of 10-100 mA beams at energies between about 30 and 
250 keV, and 1-10 mA above 1 MeV. Apart from beam current and 
brightness values, the criteria to judge ion sources for industrial ap- 
plications are: stability, lifetime, and general reliability; range of 
available ion species, and fraction of multiply charged ions to up- 
grade existing accelerators towards higher energies. In this paper, 
positive-ion source development concepts are outlined in view of 
these criteria, and performance data are given for existing sources 
that deliver the mentioned beam currents and can be combined with 
various accelerators to cover the energy range in question. (orig.). 


50031 Analysis of polystyrene and carbon foam morpholo- 
gies using proton beams. Antolak, A.J. (Sandia National Labs., 
Livermore, CA (USA)); Pontau, A.E. Nuclear Instruments and Meth- 
ods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.1): 659-663 (Apr 
1989). DOE Contract AC04-76DP00789. (CONF-881151—: 10. inter- 
national conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

The energy distribution of a proton beam transmitted through low- 
density polystyrene and carbon foams is determined by the target 
morphology. The sensitivity in analyzing materials using scanning 
transmission ion microscopy and ion beam tomography is affected 
by the shape of the transmitted spectrum. For the measurements 
considered, a sufficiently high incident proton energy is used so that 
the principal energy loss mechanism is by electronic collisions. The 
passage of protons through such materials is simulated by a Monte 
Carlo code. The numerical calculation requires no adjustable pa- 
rameters, but relies upon geometric models which characterize 
different foam cell structures. The effect of the morphology in a par- 
ticular foam on the experimental proton transmission energy spectra 
can be derived using the code. We have also derived analytic ex- 
pressions for the average material thickness and standard deviation 
corresponding to the Monte Carlo cell models. These expressions 
give insight into the functional dependence of the measured trans- 
mission spectrum in terms of the fundamental properties of the 
materials. (orig.). 
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50032 (INIS-SU-121/A) Solid state chemistry. Summaries of 
reports. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. 
69p. (CONF-8901162-: Plenary and stand reports of young scien- 
tists school on solid state chemistry, Sverdiovsk (USSR), 30 Jan - 5 
feb 1989). Order Number DE90705919. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

NS-14175. 

Individual summaries are indexed separately. 
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Refer also to citation(s) 48787, 48792, 48793, 48843, 48889, 
48892, 48893, 48895, 48897, 48898, 48900, 48901, 48902, 48903, 
48904, 48905, 48918, 48989, 49399, 49883, 49890, 49945, 50141, 
50178, 50308, 50382, 51359 
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50033 (ANU/APS-TM-4) Chemical applications of syn- 
chrotron radiation: Workshop report. Argonne National Lab., IL 
(USA). Apr 1989. 235p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. (CONF-8810117—: Workshop on 
applications of synchrotron radiation in chemical research, Argonne, 
IL (USA), 3-4 Oct 1988). Order Number DE90000163. Available 
from NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 

The most recent in a series of topical meetings for Advanced 
Photon Source user subgroups, the Workshop on Chemical Applica- 
tions of Synchrotron Radiation (held at Argonne National Laboratory, 
October 3-4, 1988) dealt with surfaces and kinetics, spectroscopy, 
small-angle scattering, diffraction, and topography and imaging. The 
primary objectives were to provide an educational resource for the 
chemistry community on the scientific research being conducted at 
existing synchrotron sources and to indicate some of the unique op- 
portunities that will be made available with the Advanced Photon 
Source. The workshop organizers were also interested in gauging 
the interest of chemists in the field of synchrotron radiation. Interest 
expressed at the meeting has led to initial steps toward formation of 
a Chemistry Users Group at the APS. Individual projects are pro- 
cessed separately for the data bases. 


50034 (BARC—1448) Chemical methods for the determina- 
tion of composition of cryolite. Shivarudrappa, V.; Patil, B.N.; 
Marathe, S.G.; Jain, H.C. Bhabha Atomic Research Centre, Bom- 
bay (india). 1989. 25p. Order Number DE90602258. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Preparation of uranium and plutonium alloys containing aluminium 
involves the use of cryolite and many times, cryolite which may be 
contaminated with alpha activity has to be analysed for its purity. In 
view of this, chemical methods for the determination of composition 
of commercial cryolite samples have been developed. Methods are 
standardised for the determination of individual constituents of cryo- 
lite viz., aluminium, sodium, fluoride and major impurities, calcium 
and magnesium. Studies on the dissolution of the sample, effect of 
one or more components on the determination of the other and their 
elimination are carried out. Aluminium and sodium are determined 
gravimetrically as oxinate and triple acetate respectively. Fluoride is 
determined by a volumetric procedure after cation exchange separ- 
tion of soluble fluoride. Calcium and magnesium are determined by 
a sequential pH-metri titration. This report describes the details of 
the procedures and the results of these studies for two commercial 
cryolite samples. (author). 7 tabs. 


50035 


(BNL-42550) Glancing angle x-ray studies of oxide 
films. Davenport, A.J.; Isaacs, H.S. Brookhaven National Lab., Up- 
ton, NY (USA). [1989]. 7p. Sponsored by U.S. DOE Energy 


Research. DOE Contract AC02-76CH00016;AS05-80ER10742. 
(CONF-890960-—1: 6. international symposium on passivity: passi- 
vation of metals and semiconductors, Sapporo (Japan), 24-28 Sep 
1989). Order Number DE89017828. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

High brightness synchrotron radiation incident at glancing angles 
has been used to study inhibiting species present in low concentra- 
tions in oxide films on aluminum. Glancing incident angle 
fluorescence measurements give surface-sensitive information on 
the valence state of elements from the shape of the x-ray 
absorption edge. Angle-resolved measurements show the depth dis- 
tribution of the species present. 15 refs., 4 figs. 


50036 (BNL-42716) Energetics and dynamics of solvent re- 
organization in charge-transfer excited states. Kozik, M.; Sutin, 
N.; Winkler, J.R. Brookhaven National Lab., Upton, NY (USA). 
1989. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-8908152-1: 8. international 
symposium of photophysics and photochemistry of coordination 
compounds, Santa Barbara, CA (USA), 14-18 Aug 1989). Order 
Number DE89017615. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

The dynamics of solvation of the Ru(bpy)o(CN)2 metal-to-ligand 
charge-transfer excited state have been examined in a series of 
aliphatic alcohols. Steady-state emission spectra recorded at low 
temperature (~ 10 K) and at room temperature were used to re- 
solve internal-mode and solvent contributions to the emission 
bandshape. Time-resolved emission spectra were fit to a model that 
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takes into account internal-mode distortions as well as time- 
dependent broadening and shifts in emission maxima. A single- 
exponential solvent relaxation function does not adequately describe 
the temporal development of the emission profile of Ru(bpy)o(CN)2 
in alcohols. The evolution of the emission spectrum is clearly bipha- 
sic, and can be reasonably fit with a biexponential function. The 
slower of the two relaxation times is comparable to the longest lon- 
gitudinal relaxation time reported for the bulk solvent. These slower 
components, however, represent less than half of the overall 
approach to equilibrium. Local heating due to above-threshold exci- 
tation, and local solvent relaxation are two likely sources of the 
faster dynamics. 25 refs., 3 figs., 2 tabs. 


50037 (BNL-NCS-43162) Literature survey of isotopic abun- 
dance data for 1987-1989. Holden, N.E. Brookhaven National Lab.., 
Upton, NY (USA). 9 Aug 1989. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-8908150-1: 
35. International Union of Pure and Applied Chemistry (IUPAC) 
General Assembly, Lund (Sweden), 9-17 Aug 1989). Order Number 
DE89017829. Available from NTIS, PC AQ2/MF A01; OSTI; INIS; 
GPO Dep. 

| have compiled all of the data on isotopic abundance measure- 
ments and their variation in nature for the time period since the last 
General Assembly. Most of the data deals with the variations in the 
abundances as given by per mil deviations from some standard. As 
such, they are not of major interest to the Atomic Weights Commis- 
sion. However, there were some measurements which are of 
general interest in this list. 


50038 (BONN-IR-89-12) X-ray absorption spectroscopy at 
denitrification catalysts using synchrotron radiation. Steil, S. 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. Apr 1989. 81p. (In 
German). Order Number DE90707389. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

XANES- and EXAFS-measurements at the Ti-, V- and As-K-edge 
of new and deactivated V20;/TiO2-catalysts for the denitrification of 
the combustion gas produced in the burners of power stations were 
taken at the 2.5 GeV-Synchrotron beam-line SYLI 2. The spectra 
deliver structural information about the modification of V2Os5 and 
TiOz, the surroundings of the V- and Ti-atoms and the oxidation- 
states of V and As in the catalyst. EXAFS-spectra show a greater 
deterioration in the surroundings of the Ti-atoms then in the refer- 
ence substance TiO2-anatase, which can be explained by surface 
effects. V near-edge-spectra point to a strong backscatterer in the 
second coordinationshell of V in the deactivated catalyst. Low con- 
centrations of As present only in the poisoned catalyst may be 
responsible for catalyst-deactivation. An EXAFS-spectrum of the As- 
K-edge could be obtained in fluorescence-technique. Furthermore 
an investigation of the fluorescence-technique, which is more sensi- 
tive than the transmission-technique for elements present at low 
concentrations, was undertaken. Fluorescence-spectra of the V-K- 
edge of ZrSiO,4(V), a ceramic substance where the position of the 
V-atom is unknown, represent the results. (orig.). 


50039 (CNIC—00191) Conversion electron moessbauer in- 
vestigation for the films and catalysis system of stannic oxide. 
Tang Hong; Liu Rongchuan; Zhou Hengnan; Xia Yuanfu; Chen Yi; 
Niu Chunming; Fu Xiancai. China Nuclear Information Centre, Bei- 
jing, BJ (China). Mar 1988. 14p. (in Chinese). (NU-0001). Order 
Number DE90603839. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

The textured SnOz films with different thickness in the range of 
60.0~1120nm prepared by chemical vapour deposition (CVD) have 
been characterized by using conversion electron Moessbauer spec- 
troscopy (CEMS) coupling with X-ray diffraction (XRD) and Auger 
electron spectroscopy (AES). The evidence for the existence of an 
interaction between SnOz and glass substrate with the formation of 
a interface layer about 20.0nm thick has been discussed. SnOz ex- 
isting in polycrystalline state with preferred crystal face orientation is 
found as long as the SnOz films are thicker than 180nm. The tin- 
antimony oxide films Sn;_,Sb,O2 (x = 0.00~0.66) with thickness 
about 110nm have been prepared on glass substrates by CVD and 
studied by using CEMS and XRD. The broad line widths of Moess- 
bauer spectra and of X-ray diffraction patterns indicate a distribution 
of the hyperfine parameters due to the distortion of the rutile lattice. 





A distribution fitting program has been used to evaluate the distribu- 
tion of quadrupole splitting A and of isomer shift IS in the samples 
studied. 1'SnO,2 CEMS reveals that the preparation methods have 
a significant effect on moessbauer parameters of SnO2-MoO3 oxide 
catalysts. Tin atoms exist as Sn* either in samples as prepared or 
under reaction condition. The symmetry of Sn** environment in the 
samples prepared by precipitation can be related to the activity and 
selectivity for methanol oxidation. 


50040 (CONF-891013—1) Asymptotic analysis of perfor- 
mance of membrane modules for gas separations. Basaran, 
O.A.; Harris, M.T. Oak Ridge National Lab., TN (USA). [1989]. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 6. symposium on separation science and 
technology for energy applications; Knoxville, TN (USA); 22-27 Oct 
1989. Order Number DES90000699. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The nonlinear equations that govern the variation of molar flow 
rates and mole fractions in membrane modules for separating binary 
gas mixtures are solved analytically by asymptotic analysis in a, the 
selectivity of the fast gas with respect to the slow gas. The results 
are explicit analytical expressions that show the effect of process 
parameters and idealized flow patterns (cross-flow, CF, co-current- 
flow, CO, and counter-current-flow, CC) on system performance. 
When the selectivity is low, a regular perturbation analysis shows 
that the CC module is the most efficient, followed by CF and CO 
modules, except when p,, the permeate to feed pressure ratio, is 
zero in which case the performance of all three is the same. When 
the selectivity is large, the nature of the problem changes whether 
the mole fraction of the fast gas on the feed side at the entrance to 
the module, xin, is less than or greater than pr. When xi, > pr, a 
singular perturbation analysis of the equations shows that perfor- 
mance is independent of the type of idealized flow pattern in the 
module. However, when xj, < pr, a regular perturbation analysis 
shows that the CC module is the most efficient, followed by CF and 
CO modules. The results presented enable one to gain a quantita- 
tive understanding of membrane-based separations without 
resorting to extensive numerical calculations. 13 refs., 5 figs. 


50041 (CONF-891070—1) The extraction of water, nitric acid, 
and uranyl nitrate by di-2-ethylhexyl sulfoxide in dodecane: An 
extended equilibrium analysis. Moyer, B.A.; Baes, C.F. Jr.; Mc- 
Dowell, W.J.; Caley, C.E.; Case, G.N. Oak Ridge National Lab., TN 
(USA). [1989]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 2. international conference 
on separation science and technology; Hamilton (Canada); 1-4 Oct 
1989. Order Number DE89008602. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The extraction of water, nitric acid, and uranyl nitrate by di- 
2-ethylhexyl sulfoxide (DEHSO) in dodecane has_ been 
measured. Using the program SXLSQA, the data were 
modeled with correction for mnonideality effects (treatments 
of Hildebrand and Scott and of Pitzer) in terms of 
the organic-phase species (DEHSO)(H20), (DEHSO)2(H20), 
(DEHSO)(HNO3), (DEHSO)2(HNO3)(H20), (DEHSO)(HNO3)2(H20), 
and UO2(NO3)2(DEHSO)2(H20)w. 11 refs., 4 figs. 


50042 (CONF-8909189-2) Structural characterization of un- 
derivatized pteridines by laser desorption Fourier transform 
mass spectrometry. Jacobson, K.B.; Hettich, R.L. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From 9. international 
symposium on pteridines and folic acids derivatives; Zurich 
(Switzerland); 3-8 Sep 1989. Order Number DE89017576. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Laser desorption FTMS of twelve known underivatized pteridines 
provided molecular weight and structural information for each com- 
pound, requiring sub-microgram sample quantities. When an 
unknown was examined, its structure was clearly distinguished from 
the known pteridines. 4 refs., 2 figs. 


50043 (EGG-M-89021) Raman spectroscopy for on-line dis- 
tillation process control. Garrison, A.A.; Muly, E.C.; Roberts, M.J.; 
Trimble, D.S.; Moore, C.F. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). 26 Apr 1989. 9p. Sponsored by U.S. DOE Conservation & 
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Renewable Energy. DOE Contract AC07-76ID01570. (CONF- 
8910153—1: Annual meeting of the Instrument Society of America, 
Philadelphia, PA (USA), 22-27 Oct 1989). Order Number 
DE89016361. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

In order to effectively control distillation processes, it is necessary 
that the composition of the chemical mixtures within the column be 
measured directly or estimated from physical measurements. Direct 
on-line composition measurement has many advantages, but has 
been difficult in the past to implement with laboratory spectroscopic 
instrumentation. Raman spectroscopy is a highly selective method 
for composition determination which shows great promise for 
plant-wide on-line process measurements and control in these ap- 
plications. The scientific and economic feasibility of using Raman 
spectroscopy has been demonstrated based on laboratory experi- 
ments utilizing a Fourier transform Raman spectrometer with a 1.06 
micron near-infrared YAG laser. The use of near infrared excitation 
has been successful in minimizing fluorescence problems. A proto- 
type instrument for on-line work is under development. Preliminary 
studies have employed fiber optics in laser excitation and Raman 
collection. This will allow the instrument to be placed in a control 
room. Optical multiplexers will be utilized to allow a single analyzer 
to determine concentrations at a number of points within the pro- 
cess. 4 figs. 


50044 (ENEA-RT-TIB-86-22) Interacting boson description 
of the giant dipole resonance in the lanthanide region. Zuffi, L.; 
Maino, G.; Ventura, A. Comitato Nazionale per |’Energia Nucleare, 
Bologna (Italy). Dipt. Tecnologie intersettoriali di Base. Sep 1987. 
7p. Order Number DE89761929. Available from NTIS (US Sales 
Only), PC A02/MF A01. 

Reprinted from the proceedings of the International symposium 
on capture gamma-ray spectroscopy and related topics, Knoxville, 
1984, edited by S. Raman, A.I.P. Conference Proceedings No. 125 
(1985), pp. 228-231. 

Calculations of absorption, elastic and inelastic scattering of pho- 
tons in the 8-20 MeV energy range by samarium isotopes were 
carried out within the framework of the interacting boson model. in 
recent years, a number of authors have suggested that the interact- 
ing boson mode! (IBM) could be a mathematical tool suited to the 
study of the coupling of low-lying collective excitations, or giant res- 
onances. Realistic calculations are presented for the giant dipole 
resonance, described by a p boson coupled to low energy 0*, 2* 
states, or s-d boson excitations. 


50045 (GKSS—89/E/4) Trace analysis of geological and en- 
vironmental samples by total-reflection X-ray fluorescence 
spectrometry. Michaelis, W.; Prange, A. GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
1989. 16p. Available from Special print from Nucl. Geophys. (1988) 
v. 2(4) p. 231-245. 

Trace analysis of geological and environmental samples requires 
analytical methods which allow element determination over a wide 
range of the atomic number, often at very low csi:centration levels 
and in quite different matrices. Optimum techniques should offer the 
capacity of multielement detection, high detection power, minimiza- 
tion of systematic errors as well as simple and reliable calibration 
procedures. A rather new technique which fulfils these demands to 
a great extent is total-reflection X-ray fluorescence analysis (TXRF). 
The paper describes the sample preparation procedures and typical 
applications of this method for a variety of matrices: Soil, river sedi- 
ments and suspended particulate matter, rainwater, seawater, river 
water, airborne particulates and organic material. The capabilities of 
TXRF are discussed with respect to minimum detection limits, preci- 
sion, accuracy and sample masses required. (orig.). 


50046 (IAEA-NAHRES—1) Co-ordinated research programme 
on the use of nuclear and nuclear-related techniques in the 
study of environmental pollution associated with solid wastes. 
Report on the 1. research co-ordination meeting, Bled, Yu- 
goslavia, 3-7 October 1988. International Atomic Energy Agency, 
Vienna (Austria). 1988. 280p. (CONF-8810428-: 1. research co- 
ordination meeting on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). Order Number 
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DE90603840. Available from NTIS (US Sales Only), PC A13/MF 
A01 - OSTI; INIS. 

A co-ordinated research programme on the use of nuclear and 
nuclear-related techniques in the study of environmental pollution 
associated with solid wastes was started by the Agency in Decem- 
ber 1987 and now comprises nineteen participants from seventeen 
countries. Topics of interest in this programme include studies of at- 
mospheric aerosols, coal fly ash, incinerator ash, sewage sludge 
and a variety of other environmental specimens contaminated with 
solid wastes. The analytical techniques being used in this pro- 
gramme include neutron activation analysis (NAA), particle induced 
X-ray emission (PIXE) and energy-dispersive X-ray fluorescence 
(ED-XRF). This report summarizes the discussions that took place 
during the first research co-ordination meeting. Working papers pre- 
sented by the participants are included as annexes. The main 
outcome of the meeting was agreement to include a “core” pro- 
gramme comprising studies of (1) aerosols collected from areas of 
low and high pollution, (2) coal fly ash composition, and (3) leaching 
of toxic elements from coal fly ash. 


50047 (IAEA-NAHRES-1, pp. 93-103) Neutron activation 
analysis of toxic and other elements in Czechoslovakian solid 
waste products. Pt. |. Kucera, J. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)); Soukal, L.; Simkova, M.; Spevack- 
ova, V. International Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A set of IRANT environmental reference materials (RMs) of 
brown coal fly ashes denoted ENO, EOP, ECH, and ECO were 
analysed by INAA and checked by means of simultaneous analysis 
of NBS SRM 1633a fly ash. It was concluded that the IRANT RMs 
are sufficiently homogeneous for sample weights of > 25 mg and 
that the IRANT certified or information values for 25-40 elements 
are reliable. Leachable forms of the elements Ag, Cd, Co, Cu, Fe, 
Li, Mn, Ni, Pb, Sb and Zn were studied by INAA and AAS in soils 
contaminated by sewage sludges from a metallurgical plant. In- 
creased levels of the elements Ag, Cd, Pb and Zn were detected in 
the soils. The IAEA CRMs Soil-5 and Soil-7 were also analysed for 
quality control purposes. A multi-step sequential leaching procedure 
was used which is designed to partition metals into five fractions: 
exchangeable, bound to carbonates, bound to Fe-Mn oxides, bound 
to organic matter and residual. Of the elements studied, Cd ap- 
peared to be most readily solubilized, which makes the element 
potentially bioavailable. In the future, the following studies are en- 
visaged: (1) IRANT environmental RMs of Steel Plant Flue Dust OK 
and Copper Smelting Plant Flue Dust KHK will be tested by INAA, 
(2) the determination of toxic and other trace elements by INAA and 
AAS in industrially contaminated sewage sludges and soils, and the 
study on leachable element forms will be continued, and (3) the de- 
termination of toxic and other trace elements by INAA in fly ashes 
originating from large combustion sources burning brown coal and 
heavy oil, and the evaluation of differences in composition of both 
types of fly ashes, will be carried out. 5 refs, 2 tabs. 


50048 (IAEA-NAHRES-1, pp. 39-46) Study of the atmo- 
spheric aerosol composition in Zaire using nuclear and 
nuclear-related techniques. Maenhaut, W. (Ghent Rijksuniversiteit 
(Belgium). Inst. voor Kernwetenschappen). International Atomic En- 
ergy Agency, Vienna (Austria). 1988. (CONF-8810428-: 1. research 
co-ordination meeting on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). In Co-ordinated re- 
search programme on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes. Report on the 1. research co-ordination meeting, Bled, 
Yugoslavia, 3-7 October 1988. Order Number DE90603840. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
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A small Nuclepore filter holder collecting the total aerosol is 
presently operating at a single location in Kinshasa, Zaire. The 
samples are analysed for black carbon by a light reflection tech- 
nique and for up to 20 elements by PIXE. Additional sampling 
devices, including large Whatman filter holders, stacked filter units 
and cascade impactors, will be set up at the same and other 
locations in Kinshasa to study the spatial variability and to obtain el- 
emental information as a function of particle size. The Whatman 
fitters will be analysed by INAA and all other samples by PIXE. The 
multielement, multi-sample data sets will be examined by receptor 
models. 12 refs, 2 tabs. 


50049 (IAEA-NAHRES—1, pp. 25-38) Monitoring of heavy 
metal pollutants in industrial emission and effluents. Khan, A.K. 
(Atomic Energy Centre, Dacca (Bangladesh). Chemistry Div.). Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DES0603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

PIXE, ED-XRF, AAS and some other trace analysis techniques 
have been used to study trace elements in air particulates and 
other environmental samples. For the PIXE measurements, samples 
are collected with a 6-stage Batelle type cascade impactor using 
Nuclepore filters and MicroMatter calibration standards. Baseline 
measurements have been made in the laboratory environment, and 
field samples have been collected in a local tannery. Recent work 
has been mainly concerned with developing and testing the neces- 
sary analytical methodologies. Future studies will focus on industrial 
emissions from fertilizer factories, pulp and paper mills, a chemical 
complex, steel mills and an oil refinery. 2 figs, 6 tabs. 


50050 


(IAEA-NAHRES—1, pp. 47-55) Application of neutron 
activation analysis to trace elements in environmental aerosol 
samples in Sao Paulo, Brazil. Sepulveda Munita, C. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). Inter- 


national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmun- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

There is increasing concern in Brazil about the problem of envi- 
ronmental pollution in big cities such as Sao Paulo, and all kinds of 
research relating to the monitoring of environmental pollution are 
now being encouraged. Aerosols are being collected on PTFE 
(Teflon) filters in the city of Sao Paulo using a Sierra Instrument 
model 244 dichotomous sampler that fractionates suspended parti- 
cles into two size fractions. The filters are analysed by INAA using 
two different detector systems and spectrum evaluation programs. 
During the first year of the project the analytical procedure has 
been developed and tested using certified reference materials. 
Some aerosol samples collected in Sao Paulo have also been anal- 
ysed. During the next year it is intended to continue with the 
analysis of samples and to investigate the possibility of applying re- 
ceptor modelling to the results obtained. 9 refs, 4 tabs. 


50051 (IAEA-NAHRES—1, pp. 57-65) Use of nuclear tech- 
niques to assess environmental pollution from Canadian solid 
wastes. Jervis, R.E. (Toronto Univ., ON (Canada). Dept. of 
Chemical Engineering and Applied Chemistry); Krishnan, S.S. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 





and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A variety of combustion solids and particulate emissions from 
sources such as industrial plants, utilities and incinerators (munici- 
pal, hospital, etc.) are being studied. The particle size disiribution 
profiles and trace element concentration profiles of these emissions 
are being studied for the purpose of "pattern recognition” through 
statistical analysis of airborne particles found in samples collected in 
the vicinity of such emission sources. Other studies involve mathe- 
matical modelling of the above data for apportionment of the relative 
contributions of different emissions to the urban ambient aerosols. 
The data is obtained mainly by instrumental NAA and PAA. 2 tabs. 


50052 (IAEA-NAHRES-1, pp. 67-77) Application of nuclear 
analysis techniques in the study of environmental pollution in 
the vicinity of Shanghai. Li Mingian (Academia Sinica, Shanghai, 
SH (China). Shanghai Inst. of Nuclear Research). International 
Atomic Energy Agency, Vienna (Austria). 1988. (CONF-8810428-—: 
1. research co-ordination meeting on the use of nuclear and nucilear- 
related techniques in the study of environmental pollution associated 
with solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). In Co-ordinated 
research programme on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes. Report on the 1. research co-ordination meeting, Bled, 
Yugoslavia, 3-7 October 1988. Order Number DE90603840. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

PIXE and ED-XRF studies of aerosol, fresh water and river 
sludge samples have been undertaken to seek ways for protecting 
the urban, rural and workplace environments in the vicinity of 
Shanghai. The PIXE analysis system is expected to be remodelled 
within the next few months into a PIXE/PIGE system coupled with a 
proton beam pulsing device. Representative aerosol samples from 
contaminated and uncontaminated areas are to be collected and 
analysed. 3 figs, 4 tabs. 


50053 (IAEA-NAHRES—1, pp. 79-92) Study on trace element 
concentration of atmospheric aerosol in Beijing city. Wang 
Xintu (Beijing Normal Univ., BJ (China). Inst. of Low Energy Nuclear 
Physics); Zhu Guanghua; Shen Xinyin. International Atomic Energy 
Agency, Vienna (Austria). 1988. (CONF-8810428-: 1. research co- 
ordination meeting on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). In Co-ordinated re- 
search programme on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes. Report on the 1. research co-ordination meeting, Bled, 
Yugoslavia, 3-7 October 1988. Order Number DE90603840. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
250 aerosol samples have been collected using an 8-stage cas- 
cade impactor in the vicinity of a coal-fired power station and a zinc 
smelting site. 150 samples have been analysed by PIXE techniques. 
Initial inspection of the data shows that, in areas surrounding the 
power station, the concentration values for the elements Se, As, Br 
and Zn were higher than ambient levels in the city during the winter 
heating season. Zinc smelting causes serious local air pollution. 
Concentration values for the toxic elements Pb and Cd reach ap- 
proximately 20 and 4 mg/m respectively. 8 figs, 2 tabs. 


50054 (IAEA-NAHRES-™—1, pp. 159-178) Study of environmen- 
tal pollution associated with solid wastes using nuclear and 
nuclear-related analytical techniques. Rausch, H. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Sziklai, |.L.; Toeroek, S.; Zemplen-Papp, E. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 
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INAA and ED-XRF have been used to analyse coal fly ash partic- 
ulates for more than 20 elements. Samples were collected from 
different fractions of the coal fly ash obtained from two coal-fired 
power plants in Hungary. A uniform sample preparation method has 
been investigated based on suspension and filtration of the pollu- 
tants in such a way as to produce species of particulates in the 
same form as exist in the environment. Quality control has been 
performed by co-analysing reference standards. In both kinds of fly 
ash increased uranium and thorium concentrations have been ob- 
served. In the future, an appropriate quantitative sampling technique 
will be developed to collect coal fly ash pollutants both by filtration 
and sedimentation. Sampling will be performed at different dis- 
tances from the emission sources as well as under conditions of 
different prevailing wind directions. Samples will be analysed both 
by INAA and ED-XRF. Any toxic elements (e.g. Cd, Pb, As, Ga) 
which are present in a reduced form in the high temperature 
smoke-gas may adsorb on the surfaces of the particulates as these 
become cooler at higher levels in the chimney. In this way an en- 
riched toxicity of the particulates will arise. This effect will also be 
studied. 9 refs, 8 figs, 5 tabs. 


50055 (IAEA-NAHRES™—1, pp. 179-187) Environmental impact 
assessment of coal-fired thermal power stations. Sadasivan, S. 
(Bhabha Atomic Research Centre, Bombay (India). Pollution Moni- 
toring Section). International Atomic Energy Agency, Vienna 
(Austria). 1988. (CONF-8810428-: 1. research co-ordination meet- 
ing on the use of nuclear and nuclear-related techniques in the 
study of environmental pollution associated with solid wastes, Bled 
(Yugoslavia), 3-7 Oct 1988). In Co-ordinated research programme 
on the use of nuclear and nuclear-related techniques in the study of 
environmental pollution associated with solid wastes. Report on the 
1. research co-ordination meeting, Bled, Yugoslavia, 3-7 October 
1988. Order Number DE90603840. Available from NTIS (US Sales 
Only), PC A13/MF A01 - OSTI; INIS. 

Forty-five samples of coal fly ash from about 30 thermal power 
stations and 11 samples of coal from 7 power stations were anal- 
ysed by ED-XRF; additional analyses by INAA are in progress. 
These samples were obtained during an earlier study on technologi- 
cally enhanced natural radioactivity due to coal-fired power stations. 
The results showed that the average contents of S, Cu, Zn and As 
in Indian coals are low and that there exists some enrichment from 
coal fly ash for elements such as Cu and Zn. The analytical proce- 
dures for both ED-XRF and INAA were revalidated by measuring 
certified reference materials and by comparing the results of ED- 
XRF and INAA for four elements. Fresh samples of coal, bottom 
ash and fly ash have been obtained from about 35 thermal power 
stations in the country and their analysis is being taken up. The fly 
ash samples are also to be sieved into four size ranges and 
analysed. The samples are also to be measured for their natural ra- 
dioactivity by gamma-ray spectrometry. It is also proposed to do 
ED-XRF studies on the fly ash samples and leaching tests are to be 
carried-out. 10 refs, 4 tabs. 


50056 (IAEA-NAHRES-—1, pp. 195-217) Use of neutron acti- 
vation analysis for the study of environmental risks associated 
with the fly ash from burning Polish coals. Dybczynski, R. (Insti- 
tute of Nuclear Chemistry and Technology, Warsaw (Poland). Dept. 
of Analytical Chemistry); Kulisa, K.; Malusecka, M.; Mandecka, M.; 
Polkowska-Motrenko, H.; Sterlinski, S.; Stokowska, H.; Szopa, Z. 
International Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugosiavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

An INAA procedure for the determination of twelve elements in fly 
ash and in similar geological materials was developed using mixed 
elemental standards and iron wire as neutron flux monitors. The reli- 
ability of the method was checked using the IAEA’s Soil-5 and Lake 
Sediment SL-1 CRMs. The results obtained for the fly ash from 
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burning Polish hard coal, as well as for two other geological materi- 
als, are presented. A new candidate reference material: fine fly ash 
(CTA-FFA-1) was collected, characterized with respect to its major 
component contents, homogenized, and distributed into PE contain- 
ers. In order to certify the material with respect to its trace element 
contents, an international intercomparison run was organized. 
Preliminary experiments on leaching of trace elements from neutron- 
irradiated fly ash were performed. Some distinct differences in the 
leaching characteristics of individual elements were noted. In future 
the work will concentrate on extending the multielement capability of 
the INAA method, as well as on leaching of trace elements by solu- 
tions simulating acid rain. The work on certification of the new CRM, 
fine fly ash, CTA-FFA-1, will be continued. 28 refs, 9 figs, 4 tabs. 


50057 (IAEA-NAHRES-—1, pp. 105-130) Short-time activation 
analysis of environmental materials. Ismail, S.S. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Grass, F. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugosiavia, 3-7 October 1988. Order 
Number DES90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The sensitivity of NAA using 18 short-lived activation products 
has been investigated under both steady state (250keV) and pulse 
activation conditions. Enhancement factors increase with decreasing 
half-lives of the nuclides under investigation. The purely instrumental 
analysis of lead using 2°7Pb™ was performed by a combination of 
pulse height analysis (PHA) and decay curve analysis. The method 
has been tested by the use of NBS-SRM 1648 Urban Particulates. 
Pb, Br, and Ci were determined by this technique in car exhaust 
emissions, and the distributions of Pb and 35 other elements in dif- 
ferent particle size fractions of roadside dusts were investigated by 
INAA, ICP-AES and AAS. The results show that Cr, Fe, Co and As 
were enriched near industrial areas, while Zn, Cu, Cd, Pb and Br 
concentrations were higher near traffic areas. The possibility of 
determining up to 40 elements using their short-lived activation prod- 
ucts is reported. In future the following points will be investigated: 
(1) multielement analysis by INAA, XRPD and ME of aerosols and 
roadside dusts collected in the vicinity of different mining processes 
(phosphate, iron and granite) and heavy industries (i.e. cement, 
steel, battery production); (2) evaluation of the data by different 
cluster analysis and pattern recognition programs to standardize a 
suitable model for the characterization of different sources of con- 
tamination, and (3) investigation of the ability of short-time activation 
analysis to determine up to 40 short-lived nuclides non-destructively 
or after chemical preconcentration. 19 refs, 5 figs, 16 tabs. 


50058 (IAEA-NAHRES-1, pp. 147-158) Toxic elements in 
roadside dust and air particulate matter in the area of Thessa- 
loniki, Greece. Misaelides, P. (Thessaloniki Univ. (Greece). Dept. 
of Chemistry); Samara, C.; Georgopoulos, M.; Kouimtzis, T.; Va- 
vatzanidis, A.; Synetos, S. International Atomic Energy Agency, 
Vienna (Austria). 1988. (CONF-8810428—: 1. research co-ordination 
meeting on the use of nuclear and nuciear-related techniques in the 
study of environmental pollution associated with solid wastes, Bled 
(Yugoslavia), 3-7 Oct 1988). In Co-ordinated research programme 
on the use of nuclear and nuclear-related techniques in the study of 
environmental pollution associated with solid wastes. Report on the 
1. research co-ordination meeting, Bled, Yugoslavia, 3-7 October 
1988. Order Number DE90603840. Available from NTIS (US Sales 
Only), PC A13/MF A01 - OSTI; INIS. 

Heavy metals and other toxic elements (Fe, Cr, Co, Zn, Mn, Cd, 
As, Sb, Se and Pb) were determined in 20 roadside dust sampling 
points of the area of Thessaloniki, northern Greece. Instrumental 
neutron activation combined with high resolution gamma-ray spec- 
troscopy, as well as atomic absorption spectroscopy, were used for 
the element determinations. Results showed that roadside dust in 
the urban area of the city contained elevated concentrations of Pb 
and Zn, whereas in the industrial area there were increased con- 
centrations of Fe, Cr, Co, Cd, As, Sb and Pb. The results were 
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correlated with the concentrations of these elements in air particu- 
late matter collected in the urban area of the city. Topics of future 
interest include: (1) aerosol composition in the area of Thessaloniki 
(city centre and rural area), and (2) fly ash from northern Greece - 
composition and leaching studies. 17 refs, 1 fig., 4 tabs. 


50059 (IAEA-NAHRES—1, pp. 131-145) Assessment of heavy 
metal pollution in Ghana by nuclear-related techniques. Bam- 
ford, S.A. (Ghana Atomic Energy Commission, Accra (Ghana)); 
Aboh, |.; Osae, E.K.; Biney, C.; Antwi, L.A.K.; Danso, J. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

ED-XRF and AAS techniques have been used to study the envi- 
ronmental impact of the gold mining industry in Ghana with special 
reference to inland waters. Elements (metals) identified in the envi- 
ronmental samples collected were: Cr, Fe, Cu, Zn, As and Pb. The 
inland waters showed the presence of only Fe and Zn. Analytical 
quality control tests have been applied by the use of reference ma- 
terials from the Agency's Monaco laboratory. In future the scope of 
the project will be enlarged to include the study of other mining ar- 
eas. Air particulates will also be studied. 8 refs, 4 figs, 5 tabs. 


50060 (IAEA-NAHRES-1, pp. 189-193) Progress report on 
study for pollutants in air particulates and coal combustion 
products under co-ordinated research programme on the 
nuclear and nuciear-related techniques in the study of environ- 
mental pollution associated with solid wastes during the first 
year of the project. Iqbal, M.S. (Pakistan Inst. of Nuclear Science 
and Technology, Islamabad (Pakistan)). International Atomic Energy 
Agency, Vienna (Austria). 1988. (CONF-8810428—: 1. research co- 
ordination meeting on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). In Co-ordinated re- 
search programme on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes. Report on the 1. research co-ordination meeting, Bled, 
Yugoslavia, 3-7 October 1988. Order Number DE90603840. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

There is concern regarding the relative importance of the various 
sources of sulphur compounds contributing to aerosol formation. In 
order to obtain direct evidence we undertook a study of sulphur 
concentrations and *4S/?S isotopic ratios in selected aerosol sam- 
ples by mass spectrometry. The 4S enrichments in most samples 
indicate mainly a bacteriogenic source together with smaller contri- 
butions from automobile exhausts and petroleum refineries. The 
bacteriogenic sulphur is coming from muds and marshes near the 
sampling site. The situation will be clearer after we have obtained 
data from streams, precipitation and smelters etc. At present iso- 
tope ratios are considered to be most sensitive to both the source 
of sulphur compounds and, because of the mass dependence of re- 
action rates, subsequent chemical and physical conversions during 
transport. Thus, the technique provides unique and definitive data 
on which to base a model of aerosol formation. In the forthcoming 
few months we will be analysing air particulates and coal fly ash for 
a number of toxic elements by INAA, ED-XRF and AAS. 1 tab. 


50061 (IAEA-NAHRES-—1, pp. 261-272) Application of X-ray 
emission spectroscopy in evaluating the environmental impact 
of coal burning power plant. Valkovic, V. (institut Rudjer Boskovic, 
Zagreb (Yugoslavia). Lab. for Nuclear Microanalysis); Jaksic, M.; 
Nagj, M.; Injuk, J. International Atomic Energy Agency, Vienna 
(Austria). 1988. (CONF-8810428—: 1. research co-ordination meet- 
ing on the use of nuclear and nuclear-related techniques in the 
study of environmental pollution associated with solid wastes, Bled 
(Yugoslavia), 3-7 Oct 1988). In Co-ordinated research programme 
on the use of nuclear and nuclear-related techniques in the study of 
environmental pollution associated with solid wastes. Report on the 
1. research co-ordination meeting, Bled, Yugoslavia, 3-7 October 





1988. Order Number DE90603840. Available from NTIS (US Sales 
Only), PC A13/MF A01 - OSTI; INIS. 

A large number of elements present in coal in the concentration 
range from a few ppm to a few hundred ppm are mobilized as a re- 
sult of coal use in electrical power generation. The quantities of 
different trace elements emitted by a coal-fired power plant depend 
not only on the initial trace element concentrations in coal, but also 
on combustion engineering and pollution control at the plant. Stud- 
ies on trace element levels in coal, ash and aerosols from the 
power plant Plomin | have been performed. Their impact on biologi- 
cal systems, such as tree rings, human hair, bones and body fluids, 
have also been investigated. 11 refs, 2 tabs. 


50062 (IAEA-NAHRES-—1, pp. 219-229) Environmental impli- 
cations of lignite ash on water qualities. Somboon, W. 
(Chulalongkorn Univ., Bangkok (Thailand). Inst. of Environmental 
Research); Sumitra, T.; Yamkate, P.; Khantaprab, C. International 
Atomic Energy Agency, Vienna (Austria). 1988. (CONF-8810428—: 
1. research co-ordination meeting on the use of nuclear and nuclear- 
related techniques in the study of environmental pollution associated 
with solid wastes, Bled (Yugoslavia), 3-7 Oct 1988). In Co-ordinated 
research programme on the use of nuclear and nuclear-related 
techniques in the study of environmental pollution associated with 
solid wastes. Report on the 1. research co-ordination meeting, Bled, 
Yugoslavia, 3-7 October 1988. Order Number DE90603840. Avail- 
able from NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

In order to investigate the environmental situation and the im- 
pacts of lignite ashes on the people living around thermal power 
plants, a questionnaire survey was conducted. Bottom ash, fly ash 
and lignite samples were collected for the composition studies. 
About 20 elements were determined, both quantitatively and qualita- 
tively. Leaching and toxicity tests of ashes and lignites are in 
progress. From the field survey, it was found that, in addition to the 
direct effect of dumping ashes in the ash dumping pond, run-off 
from the huge pile of overburden, mine pit and lignite stock piles 
could contribute significant impacts on water qualities. Very fine un- 
trapped fly ash discharged from the flue gas and dust frem lignite 
mining that deposits on the roofs in the villages around the mining 
areas and power plants could also contribute impacts on rainwater 
qualities. Rainwater is a major source of drinking water and is col- 
lected from the roof catchment. This work will be continued, and the 
effect of dust fallout on water qualities will be added in the next 
phase of the study. 5 refs, 10 tabs. 


50063 (IAEA-NAHRES-—1, pp. 231-250) Determination of at- 
mospheric trace elements by INAA: An application of receptor 
modelling. Tuncel, G. (Middle East Technical Univ., Ankara 
(Turkey). Dept. of Environmental Engineering); Aras, N.K.; Tuncel, 
S.; Yatin, M. International Atomic Energy Agency, Vienna (Austria). 
1988. (CONF-8810428—: 1. research co-ordination meeting on the 
use of nuclear and nuclear-related techniques in the study of envi- 
ronmental pollution associated with solid wastes, Bled (Yugoslavia), 
3-7 Oct 1988). In Co-ordinated research programme on the use of 
nuclear and nuclear-related techniques in the study of environmen- 
tal pollution associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The purpose of the project is to determine the concentrations of 
major, minor, trace elements, sulfate, nitrate, ammonium ions, SO2 
and total particulate matter in the Ankara atmosphere during sum- 
mer and winter periods, and to determine sources contributing 
elements by using statistical receptor modelling techniques. For this 
purpose, we have collected air particulate samples on Nuclepore 
and Whatman-41 filters at three stations during the periods 15 
March - 15 April 1988 and 15 September - 15 October 1988. Thus, 
we have a total of 360 samples to analyse. We are hoping to finish 
most of the analyses in 1989 and to complete the project in 1990. 8 
refs, 5 figs, 3 tabs. 


50064 (IAEA-NAHRES—-1, pp. 251-260) Impact of trace ele- 
ments and natural radionuclides from solid wastes to the 
environment. Stegnar, P. (institut Jozef Stefan, Ljubljana (Yu- 
goslavia)); Byrne, A.R.; Fajgelj, A.; Konda, D.; Smrke, J.; Stropnik, 
B.; Gorsek, L. International Atomic Energy Agency, Vienna (Aus- 
tria). 1988. (CONF-8810428—-: 1. research co-ordination meeting on 
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the use of nuclear and nuclear-related techniques in the study of 
environmental pollution associated with solid wastes, Bled (Yu- 
gosiavia), 3-7 Oct 1988). In Co-ordinated research programme on 
the use of nuclear and nuclear-related techniques in the study of 
environmental pollution associated with solid wastes. Report on the 
1. research co-ordination meeting, Bled, Yugoslavia, 3-7 October 
1988. Order Number DE90603840. Available from NTIS (US Sales 
Only), PC A13/MF A01 - OSTI; INIS. 

The research carried out in this study was mainly focused on the 
specific problems associated with heavy metal and natural radionu- 
clide pollution from fly ash deposits to aqueous and terrestrial 
environments. Our studies were performed in the vicinity of a ther- 
mal (lignite fired) power plant with a high lignite consumption, 
resulting in a high production of fly ash, which was continuously 
dumped into an artificial lake for more than 20 years. Selected 
heavy metals, such as Cd, Cu, Pb, Zn, U, and more important major 
elements (Ca, K, Na) were determined in the lake water and corre- 
sponding sediments, as well as in fly ash core samples from the dry 
tailing pile located at the edge of the lake. As the main analytical 
technique, neutron activation analysis was used in combination with 
non-nuclear analytical methods. Continuous and term dumping 
of fly ash into the lake caused high alkalinity of the lake water, 
which cannot be used as a potential source of drinking water and/or 
technological water in this area, but on the other hand, the highly 
basic conditions diminished migration of heavy metals and radionu- 
clides from sediments to the aqueous phase of the lake. Leaching 
and run-off of some toxic trace elements from the dry tailing pile 
were also studied by performing leaching experiments in situ and/or 
under laboratory conditions. In order to determine the range and in- 
fluence of natural radionuclides from the taling pile on the 
environment, some preliminary measurements of *“*Rn in the at- 
mosphere were performed at certain sampling locations around the 
pile. The results obtained so far showed very low activities of Rn 
in the outside environment, which was not the case with the indoor 
radon concentrations, in buildings where lignite fly ash had been 
used as a construction material. 10 refs, 5 figs, 4 tabs. 


50065 (IAEA-NAHRES-—1, pp. 273-280) Study of atmospheric 
aerosols in Zaire by nuclear analytical techniques. Lumu, B.M. 
(Commissariat des Sciences Nucleaires, Kinshasa (Zaire). Centre 
Regional d’Etudes Nucleaires); Tshiashala, M.D.; Matamba, K. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1988. 
(CONF-8810428-: 1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the study of environmer:- 
tal pollution associated with solid wastes, Bled (Yugoslavia), 3-7 Oct 
1988). In Co-ordinated research programme on the use of nuclear 
and nuclear-related techniques in the study of environmental pollu- 
tion associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988. Order 
Number DE90603840. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Air quality in Kinshasa, Zaire, is being studied using instrumental 
neutron activation analysis, atomic absorption spectroscopy and ion 
exchange chromatography. The scientific scope of the project is de- 
scribed in the working paper together with information on the 
sampling site, sampling techniques used for aerosol collection, and 
the analytical techniques and facilities. Preliminary results have 
been obtained for the elements As, B, Ba, Br, Cd, Ce, Cl, Co, Cr, 
Cs, F, Fe, K, La, N, Na, P, Pb, Rb, S, Sb, Sc, Se, Sm, Th and V 
present in air particulates, and Cl, F, N and S present as gas com- 
pounds. Similar collections and analyses will be continued in the 
next phase of the project. 2 tabs. 


50066 (IGC—86) Determination of boron in nuclear grade 
sodium metal. Sahasranaman, S.; Ravisankar, K.; Nalini, R.; Bhat, 
N.P. Indira Gandhi Centre for Atomic Research, Kalpakkam (india). 
1986. 11p. Order Number DE90602260. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Determination of boron in nuclear grade sodium metal as roso- 
cyanin and rubrocurcumin complexes is described. Separation of 
sodium matrix was attempted by vacuum distillation of sodium, 
methyl borate distillation and ion exchange methods. The ion ex- 
change method was found to be most suitable. Optimum conditions 
were standardised for the estimation of boron in nuclear grade 
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sodium. In the 200 ppb range an RSD of 5 per cent was obtained. 
(author). 12 refs. 


50067 (IGC—102) Determination of oxygen in some oxides 
and uranium carbide by inert gas fusion. Chandramouli, V.; Va- 
sudeva Rao, P.R. Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India). 1988. 17p. Order Number DE90602259. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Uranium and plutonium carbides contain oxygen as one of the 
dissolved impurities. This oxygen affects the physico-chemical prop- 
erties of the carbides. In the present work, oxygen has been 
determined in some oxides and uranium carbide by the inert gas fu- 
sion method. A mixture of thoria and graphite was used to calibrate 
the determinator for oxygen in percentage levels. Attempts to use 
tungsten hexacarbonyl gave encouraging results suggesting its use 
as a calibration standard. (author). 


50068 (INIS-BR-1610, pp. 37) Moessbauer spectroscopy 
and the study of the evolution of the planet Mars. Knudsen, J.M. 
(H.C. Orsted Inst., Copenhagen (Denmark). Physics Laboratory). 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423-: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communiation.. MARS PLANET/clays; MARS PLANET/ 
meteorites; METEORITES/moessbauer effect; FERROMAGNETIC 
MATERIALS; IRON IONS; CLAYS; METEORITES 


50069 (INIS-SU-120/A) ISEC’88, International solvent ex- 
traction conference. Vol. 2. Conference papers. AN SSSR, 
Moscow (USSR). 1988. 384p. (CONF-8807136—: ISEC '88: interna- 
tional solvent extraction conference, Moscow (USSR), 18-24 Jul 
1988). Order Number DE90705916. Available from NTIS (US Sales 
Only), PC A17/MF A01 - OSTI; INIS. 

individual papers in scope for the data base are processed sepa- 
rately. (DLC) 


50070 (INIS-SU—120/A, pp. 77-78) Kinetics of the molecular 
interactions in some extraction systems. Kulawik, |. (institute of 
Nuclear Physics, Cracow (Poland)); Kulawik, J.; Mikulski, J. AN 
SSSR, Moscow (USSR). 1988. (CONF-8807136—: ISEC ’88: inter- 
national solvent extraction conference, Moscow (USSR), 18-24 Jul 
1988). In ISEC’88, International solvent extraction conference. Vol. 
2. Conference papers. Order Number DE90705916. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The extraction systems InCl-HCl-acetylacetone and ThCl,-HCl- 
tributyl phosphate were studied. The molecular interactions inside 
the phases (cohesion) and the interactions across the interface (ad- 
hesion) were the measuring parameters connected with the surface 
and interface tensions. In the investigated systems the values of the 
cohesion work in the organic phase and the work of adhesion were 
similar, the surface energy was considerably higher in the organic 
phase than in the aqueous phase. The values were measured as a 
function of temperature. 1 tab. 


50071 (INIS-SU-120/A, pp. 101-103) Hydrodynamical insta- 
bility in extraction of metals by di(2-ethylhexyl) phosphoric acid 
(D2EHPA). Pichugin, A.A. (Moskovskij Khimiko-Tekhnologicheskij 
Inst., Moscow (USSR)); Tarasov, V.V.; Arutyunyan, S.V.; Goryachev, 
S.V. AN SSSR, Moscow (USSR). 1988. (CONF-8807136-: ISEC 
88: international solvent extraction conference, Moscow (USSR), 
18-24 Jul 1988). In ISEC’88, International solvent extraction confer- 
ence. Vol. 2. Conference popers. Order Number DE90705916. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

Spontaneous interfacial convection (SIC) during solvent extraction 
of metals (La,U,Th) by di-2-ethyl-hexylphosphoric acid has been 
studied. Concentration ranges of SIC occurence are shown to be 
rather wide and lie within the 10—-'-300 g/I interval (for metals) and 
10-5-2M (for extractant). Both solvent extraction rate and SIC 
regime in these systems strongly depend on the ratio of thicknesses 
of contacting phase layers, at that the value of this ratio is the fac- 
tor of hydrodynamic instability. 3 refs., 3 figs. 


50072 (INIS-SU—120/A, pp. 307-309) Linear rule of metal ex- 
traction. Han Li (Academia Sinica, Changchun, JL (China). 
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Changchun Inst. of Applied Chemistry); Yushuang Wang; Zhichun 
Chen; Shulan Meng. AN SSSR, Moscow (USSR). 1988. (CONF- 
8807136-: ISEC '88: international solvent extraction conference, 
Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International solvent 
extraction conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

On the basis of experimental results a linear rule for the solvent 
extraction of rare earths and yttrium over a definite range of acidity 
and metal ion concentration is found. Relations between the coeffi- 
cients of the linear rule and initial acidity are presented for 
the extraction systems: HEH(EHP)-kerosene-HNO3-R(NOs3)3, 
HEH(EHP)-kerosene-HCl-RCls, D2EHPA-n-heptane-HCI-RCl3, 
HEH(EHP)-n-heptane-HCI-RCl,, where R=La-Nd, Sm-Lu, 
Y; | HEH(EHP)=momo(2-ethyl-hexyl)2-ethyl-hexyl § phosphonate; 
D2EHPA=di(2-ethyl-hexyl) phosphoric acid. 3 refs.; 1 tab. 


50073 (INIS-SU-124/A, pp. 159-160) Elementary analysis of 
Hf(FexMn,_,)2 samples by the PIXE technique. Eremin, N.V.; 
Kamanin, D.V.; Strizhov, V.F.; Umar, G. Moskovskij Gosudarstven- 
nyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

Analysis of intermetallic compounds of composition 
Hf(FexMn,_ X)o(x=0.2, 0.4, 0.6, 0.8) is carried out by the PIXE tech- 
nique. Sample irradiation is carried out by the 1.5 MeV energy 
proton beam, time of radiation of every sample does not exceed 10 
min. Detection of characteristic X-radiation is carried out. Accuracy 
of determination of iron and manganese concentration in intermetal- 
lide is 2 %. 1 ref.; 1 fig. 


50074 (INIS-SU-126/A, pp. 184-185) Study of impurity 
distribution and concentration in nuclear-doped silicon for in- 
struments of power electronics by neutron activation method. 
Shchulepnikov, M.N.; Marunina, N.I.; Bogatikov, B.F.; Yakimova, 
E.E. AN SSSR, Gor’kiji (USSR). Inst. Khimii; | Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. SILICON/activation analysis; AUTORADIOGRAPHY; 
DOPED MATERIALS; IMPURITIES; NEUTRONS; PHOSPHO- 
RUS ADDITIONS; SILICON; SPATIAL DISTRIBUTION; TRACE 
AMOUNTS 


50075 (INIS-SU-126/A, pp. 213) Analysis of impurities in 
CMT epitaxial layers grown by. Pavlishin, S.P.; Dronyuk, M.I.; 
I'chuk, G.A.; Gorshkov, A.V. AN SSSR, Gor'kij (USSR). Inst. 
Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM ALLOYS/quantitative chemical analysis; 
CADMIUM ALLOYS/solid solutions; IODINE/quantitative chemical 
analysis; MOLYBDENUM/quantitative chemical analysis; CHEMI- 
CAL VAPOR DEPOSITION; CRYSTAL GROWTH; EPITAXY; 
IMPURITIES; IODINE; LAYERS; MASS SPECTROSCOPY; MER- 
CURY ALLOYS; MOLYBDENUM; MONOCRYSTALS; SPATIAL 
DISTRIBUTION; TELLURIDES 


50076 (INIS-SU-126/A, pp. 229) Control of elemental and 
phase composition of films synthesized with participation of 
lanthanide organometallic compounds. Marincheva, V.E.; 
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Naboka, M.N.; Dolmanova, M.N.; Sadovskaya, O.A.; Zverev, Yu.B. 
AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CHALCOGENIDES/phase studies; CHALCO- 
GENIDES/quantitative chemical analysis; RARE EARTH 
COMPOUNDS /phase_ studies; RARE EARTH COMPOUNDS/ 
quantitative chemical analysis; CHALCOGENIDES; CHEMICAL VA- 
POR DEPOSITION; FILMS; MASS SPECTROSCOPY 


50077 (INIS-SU-127) 1. All-union conference on ionic chro- 
matography. Summaries of reports. AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khromatografii; Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); AN SSSR, Moscow (USSR). _ Inst. 
Geokhimii i Analiticheskoj Khimii. 1989. 68p. (CONF-8906222-: 1. 
All-union conference on ionic chromatography, Moscow (USSR), 19- 
21 Jun 1989). Order Number DE90705918. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

V 04/MF A01 - OSTI; INIS. 

Individual papers in scope for the data base are processed sepa- 
rately. 


50078 (INIS-SU-127, pp. 52) Development of separation 
methods of element pairs with close properties with the use of 
macrocyclic complexones, their application in analysis. 
Medinets, V.I.; Rybalka, V.B.; Solov’ev, V.G.; Serbinovich, V.V.; 
Markina, A.l. AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khro- 
matografii; Moskovskij Gosudarstvennyj Univ., Moscow (USSR); AN 
SSSR, Moscow (USSR). Inst. Geokhimii i Analiticheskoj Khimii. 
1989. (In Russian). (CONF-8906222-: 1. All-union conference on 
ionic chromatography, Moscow (USSR), 19-21 Jun 1989). In 7. All- 
union conference on ionic chromatography. Summaries of reports. 
Order Number DE90705918. Available from NTIS (US Sales Only), 
PC A04/MF A011 - OSTI; INIS. 

T-01906. 

Short note. ALKALI METAL COMPLEXES/extraction chromatog- 
raphy; ALKALI METAL COMPLEXES/solvent extraction; ALKALINE 
EARTH METAL COMPLEXES/extraction chromatography; ALKA- 
LINE EARTH METAL COMPLEXES/solvent extraction; CADMIUM 
COMPLEXES/extraction chromatography; CADMIUM COMPLEXES/ 
solvent extraction; CERIUM COMPLEXES/extraction chromatogra- 
phy; CERIUM COMPLEXES/solvent extraction; TRANSITION 
ELEMENT COMPLEXES/extraction chromatography; TRANSI- 
TION ELEMENT COMPLEXES/solvent extraction; ANIONS; 
HETEROCYCLIC COMPOUNDS; MATHEMATICAL MODELS; 
MULTI-ELEMENT SEPARATION; ORGANIC NITROGEN COM- 
POUNDS; ORGANIC OXYGEN COMPOUNDS; PH VALUE 


50079 (ORNL/FTR-3354) [Spectrochemical and _ optical 
procedures for analysis]: Foreign trip report, June 25, 1989- 
August 17, 1989. Vo-Dinh, Tuan. Oak Ridge National Lab., TN 
(USA). 23 Aug 1989. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE89017566. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The traveler visited and/or attended the following conferences: 
the Laboratory of Molecular and Atmospheric Physics, UPMC, 
Paris, France, in order to explore potential research interaction in 
areas of mutual interest; the SAC ’89 held at Cambridge University, 
United Kingdom, in which a lecture on Surface-Enhanced Raman 
Spectroscopy was presented; the IUPAC in Stockholm, Sweden, 
and the General Assembly of IUPAC in Lund, Sweden, in order to 
participate in the meeting of the Commission on Spectrochemical 
and Other Optical Procedures for Analysis; and the GSF National 
Center for Environmental Sciences, Munich-Neuherberg, Federal 
Republic of Germany, in order to present a seminar on “New Ap- 
proaches for Monitoring Environmental Chemicals and Related 
Biomarkers” and to explore the possibilities of information ex- 
changes and potential interactions on programs relevant to 
bioindicators of health effects associated to energy technologies. 
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50080 (PINSTECH/NCD-113) Trace analysis of Cd, Cu, Pb 
and Zn in various materials using differential pulse anodic 
stripping voltammetry. Ahmed, R.; Vigar-un-Nisa; Tanwir, R. 
Pakistan Inst. of Nuclear Science and Technology, Islamabad (Pak- 
istan). Nuclear Chemistry Div. Sep 1988. 33p. Order Number 
DE90602261. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Sampling and sample preparation methods have been described. 
Digestion methods for different types of materials and acid purifica- 
tion systems have been developed. For trace analysis purposes 
cleaning methods for glassware etc. have been described. Differen- 
tial pulse anodic stripping voltametric (DPASV) method has been 
worked out for the trace analysis of zn, cd, pb and Cu in different 
types of materials. Linearity of the method has been checked by 
drawing concentration versus currents (peak height) curves. Preci- 
sion of the method has been checked by analysing a number of 
actual samples. of the method has been verified by analysing stan- 
dards of U.S.A. Comparative studies have been done between 
Differential pulse anodic stripping voltammetric method and Atomic 
Absorption spectroscopic method. Problems of contamination and 
systematic errors during trace and ultra-trace analysis have been 
discussed. A variety of samples including soil, spinach, wheat flour, 
rice flour, dry milk, coriander, kidney stones, bladder stones etc. 
have been analysed and preliminary results have been reported. 
(author). 11 fig. 


50081 (PNL-6500-Pt.4, pp. 11-15) Supercritical fluid analyti- 
cal methods. Smith, R.D.; Kalinoski, H.T.; Wright, B.W.; Udseth, 
H.R. Pacific Northwest Lab., Richland, WA (USA). Jun 1988. In Pa- 
cific Northwest Laboratory Annual Report for 1987 to the DOE 
Office of Energy Research: Part 4, Physical Sciences. Order Num- 
ber DE88014094. Available from NTIS, PC AO5/MF A01. 

Supercritical fluids are providing the basis for new and improved 
methods across a range of analytical technologies. New methods 
are being developed to allow the detection and measurement of 
compounds that are incompatible with conventional analytical 
methodologies. Characterization of process and effluent streams for 
synfuel plants requires instruments capable of detecting and mea- 
suring high-molecular-weight compounds, polar compounds, or 
other materials that are generally difficult to analyze. The purpose 
of this program is to develop and apply new supercritical fluid 
techniques for extraction, separation, and analysis. These new tech- 
nologies will be applied to previously intractable synfuel process 
materials and to complex mixtures resulting from their interaction 
with environmental and biological systems. 


50082 instrumental measurement of iridium abundances in 
the part-per-trillion range following neutron activation. Alvarez, 
L.W. (Lawrence Berkeley Lab., CA (USA)); Asaro, F.; Goulding, 
F.S.; Landis, D.A.; Madden, N.W.; Malone, D.F. pp. 16 of 196th 
ACS national meeting. American Chemical Society, Washington, DC 
(US) (1988). (CONF-8809240—: Symposium on application of nu- 
clear techniques to geochemistry, Los Angeles, CA (USA), 25-30 
Sep 1988). 

An automated gamma-ray coincidence spectrometer has been 
constructed which, following neutron activation, can measure iridium 
(Ir) abundances of the order of 25 parts-per-trillion (ppt) in rock 
samples 500 times more rapidly than previously possible by instru- 
mental techniques used at the Lawrence Berkeley Laboratory. Twin 
intrinsic Ge gamma-ray detectors count coincidences between the 
316.5 and 468.1 keV gamma rays of 192 Ir, and together with a 
mineral-oil-based Compton suppression shield provide a sensitivity 
of 50 ppt Ir in 7 minute measurements of 100 mg limestone sam- 
ples subsequent to irradiation in the University of Missouri reactor. 
Over 3000 samples have been measured, and in collaboration with 
many geologists and paleontologists from around the world, anoma- 
lous amounts of Ir have been detected in rocks with approximate 
ages of 12, 39, 67, 91, 150 and 3500 million years. Modifications 
are nearly complete to measure ten other elements very important 
to geochemical studies simultaneously (in the singles rather than 
the coincidence mode) with the Ir measurements. 


50083  Ex-vacuo nuclear reaction analysis of deuterium. Lee, 
S.R. (Sandia National Labs., Albuquerque, NM (USA)); Doyle, B.L. 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
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40/41 (pt.2): 823-827 (Apr 1989). DOE Contract ACO04-76DP00789. 
(CONF-881151-: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

A ei technique for performing in-air d@He, p) nuclear reaction 
analysis of deuterium using external °He ion beams ranging in 
energy from 0.3-2.0 MeV is presented. Variable on-target beam en- 
ergies for the depth profiling of deuterium are obtained by varying 
the transmission distance of the external He beam in air. The ex- 
vacuo nuclear reaction analysis (XNRA) apparatus is described, and 
unique aspects and limitations of in-air depth profiling of deuterium 
using the d@He, p) reaction are discussed. Example analyses 
where XNRA has been used for the multidimensional measurement 
of deuterium in fusion reactor components are presented in order to 
illustrate the advantages of XNRA for deuterium. These advantages 
include nondestructive analysis of large targets, efficient depth 
profiling via variable air gap energy tuning, and rapid analysis of nu- 
merous samples in the absence of vacuum cycling. (orig.). 
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Refer also to citation(s) 48780, 48785, 48788, 48789, 48799, 
48859, 49132, 49823, 49917, 49918, 49939, 50002, 50211, 50222, 
50230, 50564, 50708, 50801, 50802, 51549 


50084 (BNL-43201) Magnetism and chemisorption. John- 
son, P.D. Brookhaven National Lab., Upton, NY (USA). [1989]. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-890738—-1: 4. international conference on 
electron spectroscopy, Honolulu, H! (USA), 10-14 Jul 1989). Order 
Number DE90000103. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

Spin polarized photoemission studies of different adsorbates on 
an Fe (001) substrate show the interaction between the adsorbate 
and the substrate d bands. Studies of the adsorption of oxygen re- 
veal exchange split adsorbate bands indicative of both a magnetic 
moment on the adsorbate atom and also a strong adsorbate pz 
substrate d,2 bond. The oxygen pz bands show a large variation in 
exchange splitting across the surface zone, an observation that is 
not predicted in first principles calculations of this system. Spin Po- 
larized Auger Electron Spectroscopy studies of sulfur adsorbed on 
the same surface provide some indication of the magnetic moment 
on the adsorbate. It is found to be of the order of 0.1 uB. Studies of 
carbon monoxide adsorption in two different configurations, vertical 
and tilted, reveal little or no exchange splitting in the molecular 5c 
orbital suggesting that the interaction of this orbital with the sub- 
strate d bands is much weaker. 38 refs., 11 figs. 


50085 (BNL-NCS-43161) The atomic weight and isotopic 
composition of boron and their variation in nature. Holden, N.E. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-8908150-2: 35. International Union of Pure 
and Applied Chemistry (IUPAC) General Assembly, Lund (Sweden), 
9-17 Aug 1989). Order Number DE89017834. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

The boron isotopic composition and atomic weight value and their 
variation in nature are reviewed. Questions are raised about the 
previously recommended value and the uncertainty for the atomic 
weight. The problem of what constitutes an acceptable range for 
normal material and what should then be considered geologically 
exceptional is discussed. Recent measurements make some previ- 
ous decisions in need of re-evaluation. 54 refs., 5 tabs. 


50086 (CONF-891031—4) Oxygen and hydrogen isotope 
partitioning between water liquid and vapor at elevated temper- 
atures. Cole, D.R.; Wesolowski, D.J. Oak Ridge National Lab., TN 
(USA). [1989]. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. From Annual meeting of the Geother- 
mal Resources Council; Santa Rosa, CA (USA); 1-4 Oct 1989. 
Order Number DE89016166. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Oxygen and hydrogen isotope fractionation factors (a,_,° and 
a,_y) between liquid water and water vapor have been calculated 
from vapor pressure ratio measurements and equations of state 
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over the temperature range of 0 to 370°C. These data are com- 
pared to the liquid-vapor fractionation factors determined by direct 
mass spectral measurements. The values for a,_,° derived from 
the vapor pressure ratios are in close agreement with the experi- 
mental mass spectral measurements from 0 to 300°C when fugacity 
coefficient and molar volume corrections are used. Deviations from 
the direct measurements above 0 to 300°C are due to inadequa- 
cies in either (1) the magnitude of the molar volume correction for 
D2O near the critical point, (2) the assumption of ideal mixing of the 
isotopic gases and liquids, and/or (3) the selection of 1.91 as the 
disproportionation factor for the formation of HDO. On the other 
hand, the a,y° values derived form vapor pressure data (no fugac- 
ity or molar volume corrections) agree closely with low-temperature 
direct measurement data, pass through some of Bottinga’s (1968) 
high temperature results, and extrapolate smoothly to a,_)° = 0 at 
the critical temperature as is required by thermodynamics. This be- 
havior coupled with the fact that Bottinga’s (1968) oxygen isotope 
results exhibit a large scatter, indicated that liquid-vapor oxygen iso- 
tope fractionation factors based on vapor pressure measurements 
should be applied to high-temperature geothermal systems rather 
than the direct mass spectral data. 15 refs., 2 figs., 1 tab. 


50087 (CONF-891031-5) Influence of NaCl aqueous solu- 
tions on isotopic equilibria and rates of exchange in 
mineral-fluid systems. Cole, D.R.; Wesolowski, D.J. Oak Ridge 
National Lab., TN (USA). [1989]. 6p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From Annual 
meeting of the Geothermal Resources Council; Santa Rosa, CA 
(USA); 1-4 Oct 1989. Order Number DE89016068. Available from 
NTIS, PC A02/MF A01 - OSTI. 

The effect of NaCl aqueous solutions on the rates of isotopic ex- 
change and fractionation factors between minerals and fluids has 
been evaluated at elevated temperatures using the available experi- 
mental data. Rates of oxygen isotopic exchange are significantly 
increased by interaction of a solid with NaCl solutions. The dura- 
tions required to attain 90% isotopic exchange in the granite-fluid 
system have been calculated using a modified surface-exchange 
rate model (Cole et al., 1983). These calculations indicate that 
granite-pure water interaction required approximately 3700 years to 
reach 90% exchange, but only 74 years for reaction with 0.5m NaCl 
at 200°C [grain radius = 0.1 cm, (W/R)mass = 1]. Isotopic fractiona- 
tion factors between minerals and aqueous NaCl solutions can differ 
significantly form the mineral-pure water values. The salt effect can 
be as large as 2 to 3.5 permil for oxygen and 12 permil for hydro- 
gen at temperatures above 150°C. If ignored, the salt effect 
associated with 4m NaCl solution can lead to maximum error in 
geothermometer estimates for oxygen of 35°C in the quartz-fluid 
system. The magnitude of these salinity effects is far too great to be 
ignored, and must be accounted for when modeling isotopic ex- 
change in hydrothermal systems. 25 refs., 5 figs., 5 tabs. 


50088 (CONF-8908117-3) Measurement of the extent of 
electron transfer to the bacteriopheophytin in the M-subunit in 
reaction centers of Rhodopseudomones viridis. Tiede, D.M.; 
Kellogg, E.C.; Kolaczkowski, S.; Wasielewski, M.R. Argonne Na- 
tional Lab., IL (USA). 1989. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From 8. international 
congress on photosynthesis; Stockholm (Sweden); 6-11 Aug 1989. 
Order Number DE89017676. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

We have carried out a more stringent test for electron transfer 
along the M-pathway at low temperature. This has been done by di- 
rectly detecting transient states generated from the trapped 
PH,~Hy state in Rps viridis reaction centers. Under these condi- 
tions the normal forward electron transfer to H, is blocked, and the 
yield of transient P*H,~ is determined with respect to the lifetime 
of P*. Others have measured this lifetime to be 20 ps at room tem- 
perature. This enhances the opportunity for detecting a reaction 
between P* and Hy by 20-fold. These experiments find that tran- 
sient bleaching of the P990 nm band occurs from the trapped 
PH, ~Hy state on the ns time scale, with a quantum yield of 0.09 + 
0.06 compared to normal photochemistry. This measurement places 
an upper limit on the yield of a transient P*H,~ state. The mea- 
sured yield and estimated lifetime of P* suggest that the maximum 
electron transfer rate P* — Hy is about 5 x 10° sec—' (ry = 200 





ps). This corresponds to a k,/ky ratio of at least 200. This large 
value of the branching ratio is remarkable in view of the structural 
symmetry of the reaction center. 13 refs., 2 figs. 


50089 (DOE/DP/10554—1, pp. 21, Paper 3) Spectroscopic 
study using line ratios of highly ionized Ti in a laser-produced 
plasma. Moreno, J.C.; Goldsmith, S.; Griem, H.R.; Richardson, 
M.C. Maryland Univ., College Park, MD (USA). Lab. for Plasma and 
Fusion Energy Studies. Dec 1987. In Thermal transport studies us- 
ing extreme ultraviolet spectroscopy: Final technical report, 5 March 
1986-30 June 1987. Order Number DE89001854. Available from 
NTIS, PC A04/MF A01. 

Spectra of highly ionized titanium (Ti XIll through Ti XXI) in the 
extreme ultraviolet (XUV) region were observed in laser-produced 
plasmas using the OMEGA 24 beam (351 nm) laser system at the 
University of Rochester. The spectra were obtained using glass mi- 
croballoon targets coated with a layer of Ti and a layer of parylene 
(CH). Time-integrated electron temperatures and densities were ob- 
tained by comparing line intensity ratios of various charge states of 
Ti to numerical calculations from a collisional-radiative model. The 
variation of line intensities with electron density and temperature is 
investigated. Stark width measurements of C VI were also utilized 
as an electron density diagnostic. The electron density was found to 
be approximately 1 x 10°’ cm-* while the electron temperature de- 
pended on the charge state and the CH thickness. 


50090 (DOE/ER/13323—-4) Mechanistic studies of carbon 
monoxide insertion into metal-nitrene and metal-carbene 
bonds: Progress report. Geoffroy, G.L. Pennsylvania State Univ., 
University Park, PA (USA). Dept. of Chemistry. [1989]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER13323. Order Number DE90000012. Available from NTIS, PC 
A02/MF A011 - OSTI; GPO Dep. 

Work this quarter continued in the following areas: halide- 
promoted insertion of carbon monoxide into iron-yu-carbene bonds; 
ferra-pyrrolinone and ferra-azetine complexes formed from the reac- 
tion of Fes(CO)g(u-CH2) with phosphinimines; fluorine substituted 
ferra-cyclopentadiene complexes with an unprecedented fluorine 
atom bridge between boron and carbon; synthesis of substituted 
pyrridinones from the combination of Feo(u-CH2)(COg) with 
phosphinimines and alkynes; and new addition and cycloaddition re- 
actions with highly nucleophilic and chiral manganese acetylide 
complexes. (CBS) 


50091 (DOE/ER/13436—-4) [The generalized van der Waals 
theory of pure fluids and mixtures}: Annual report. Sandler, S.|. 
Delaware Univ., Newark, DE (USA). Dept. of Chemical Engineering. 
Sep 1989. 31p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-85ER13436. Order Number DE90000504. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

One important goal of our current work is to extend our success- 
ful equations of state derived for simple model fluids such as the 
square well and exponential-six atomic fluids, which are based on 
theory and computer simulation, to more realistic and complex 
fluids. We have been concentrating our efforts on small, rigid molec- 
ular fluids such as nitrogen, ethane, carbon disulfide, and propane, 
and trying to understand what are the important features of these 
fluids must be accounted for in their thermodynamic description. 
That is, we are trying to understand why empirical equations, such 
as the Peng-Robinson equation of state, are useful for spherical 
and nonspherical molecules (provided the molecules are not too 
large) even though they contain no structural information other than 
the critical properties. Our principal tools for gaining insight into the 
thermodynamic and structural behavior of molecular fluids has been 
the generalized van der Waals partition function and Monte Carlo 
computer simulation. Progress is described. 6 refs., 13 figs., 3 tabs. 


50092 (DOE/ER/13541-T1) High temperature chemistry of 
complex vaporization/decomposition processes: Final report, 
September 1977—August 1988. Hildenbrand, D.L. SRI Interna- 
tional, Menlo Park, CA (USA). 9 Dec 1988. 11p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG03-86ER13541. Order 
Number DE89016559. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

This research generated a series of systematic studies of the 
high temperature vaporization/decomposition behavior of a number 
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of metal sulfates and chromates. A clearer picture is now beginning 
to emerge regarding the kinetic features of sulfate decompositions, 
and of the many ways that retardation of the SO; — SO2 conver- 
sion step affects these processes. The degree to which this step is 
coupled to the initial lattice SO," decomposition is a critical feature, 
and the action of certain metal and oxide catalysts for the SO, 
conversion has given varied results that appear to be strongly tem- 
perature dependent. For the alkali sulfates and chromates, which 
undergo both decomposition and molecular vaporization, these 
studies yield the first quantitative measure of the relative contribu- 
tions of these two processes, as well as accurate thermodynamic 
data for the MzSO,4 and M2CrO, gaseous species. Derived vapor 
entropies were especially useful in checking the validity of various 
spectroscopic and molecular constant assignments for the MoSO, 
and M2CrO, species. Overall, the results of this research yield a 
self-consistent base of information that significantly improves our 
understanding of the high temperature chemistry of these complex 
and interesting inorganic compounds. 9 refs. 


50093 (DOE/ER/13829-2) A study of catalysts and mecha- 
nisms in synthesis reactions: Progress report, January 
1989-—December 1989. Lunsford, J.H. Texas A and M Univ., Col- 
lege Station, TX (USA). Dept. of Chemistry. Sep 1989. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO05- 
88ER13829. Order Number DE89017805. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The role of surface-generated gas phase radicals is best illus- 
trated in the catalytic oxidative dimerization of methane to ethane. 
We previously demonstrated that methyl radicals, formed on the 
surface of lithium-promoted magnesium oxide (Li*/MgO) and 
sodium- promoted calcium oxide (Lit/CaO) emanate into the gas 
phase where they coupléto form ethane, which in turn is dehydro- 
genated to ethylene. The reactions of radicals with metal oxide 
surfaces is a largely unexplored area of surface chemistry, therefore 
it was of interest to determine first the relative activities of metal ox- 
ides with methyl radicals and ultimately the specific activities of 
selected oxides. Moreover, it was found that a very reactive surface 
could be modified by the addition of an alkali metal carbonate, and 
that such modifications caused a profound effect on the catalytic 
properties of the oxide. Other systems, such as NaMnO,/MgO have 
been examined to determine whether the coupling even occurs in 
the gas phase. This mixed-metal oxide is a selective oxidative 
dimerization catalyst, but it is ineffective in generating gas phase 
radicals. As a complementary technique to the matrix-isolation elec- 
tron spin resonance (MIESR) system that was developed in our 
laboratory, a laser-induced fluorescence (LIF) spectrometer is being 
employed to study OH.- radicals that are formed during the oxidation 
of CH,. In addition to coupling, the surface-generated CH3- radicals 
become involved in chain-branching reactions which yield OH- radi- 
cals. An extended goal of the project is to determine the vibrational 
and rotational temperatures of the radicals relative to the tempera- 
ture of the surface. 


50094 (INIS-SU-111/A, pp. 41-42) Epitaxy from in,Ga;_,As 
molecular beams on InP (100) substrates. Dvoryankina, G.G. 
(AN SSSR, Moscow (USSR). Inst. Radiotekhniki i Ehlektroniki); 
Dvoryankin, V.F.; Petrov, A.G.; Kudryashov, A.A.; Khusid, L.B. AN 
SSSR, Moscow (USSR); Ministerstvo Khimicheskoj Promyshlennosti 
SSSR, Moscow (USSR). 1988. (In Russian). (CONF-8811251-: 7. 
All-Union conference on crystal growth, Moscow (USSR), 14 Nov 
1988). In Molecular beam epitaxy. Surface. Vol. 4. Extended theses. 
Order Number DE90705920. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

T-15006. 

Short note. GALLIUM ARSENIDES/epitaxy; INDIUM ARSENIDES/ 
epitaxy; CHEMICAL COMPOSITION; ELECTRICAL PROPERTIES; 
FILMS; EPITAXY; INDIUM PHOSPHIDES; MICROSTRUCTURE; 
MOLECULAR BEAMS; SOLID SOLUTIONS; SUBSTRATES; TEM- 
PERATURE DEPENDENCE; VERY HIGH TEMPERATURE 


50095 (INIS-SU-120/A, pp. 4-9) Extraction kinetics and its 
chemical engineering application. Rod, V. (Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia)). AN SSSR, Moscow 
(USSR). 1988. (CONF-8807136-: ISEC '88: international solvent 
extraction conference, Moscow (USSR), 18-24 Jul 1988). In 
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ISEC’88, International solvent extraction conference. Vol. 2. Confer- 
ence papers. Order Number DE90705916. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The data on solvent extraction of Ce*+ by DEHPA in nitrate media 
and its reextraction are presented as an example modelling metal 
extraction kinetics for its engineering application. 9 refs.; 4 figs. 


50096 (INIS-SU-120/A, pp. 47-50) Interfacial phenomena and 
kinetics of the extraction of some rare earth and non-ferrous 
metals by organic acids. Kizim, N.P. (Moskovskij Khimiko- 
Tekhnologicheskij Inst., Moscow (USSR)); Davidov, Yu.P.; Larkov, 
A.P. AN SSSR, Moscow (USSR). 1988. (CONF-8807136—-: ISEC 
88: international solvent extraction conference, Moscow (USSR), 
18-24 Jul 1988). In /SEC’88, International solvent extraction confer- 
ence. Vol. 2. Conference papers. Order Number DE90705916. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The kinetics of the solvent extraction of rare earths (Ce, Pr, Nd, 
Eu, Gd) by di-(2-ethylhexyl) phosphoric acid (hdehp) solution in 
toluene is discussed. It's shown, that extraction process is accom- 
panied by interfacial convection and forming the condensed 
interfacial films (i.f.). Formation of i.f. is connected with formation 
both of neutral salt and basic salts of rare earths with hdehp. Lf. 
has a polymeric structure. 5 refs.; 5 figs.; 1 tab. 


50097 (INIS-SU-120/A, pp. 51-54) Kinetics and interface 
phenomena during vanadium extraction by tri-n-octylamine. Ko- 
zlov, V.A. (AN Kazakhskoj SSR, Alma-Ata (USSR). Inst. Metallurgii i 
Obogashcheniya); Batrakova, L.H.; Yusupov, B.A.; Terechov, A.G. 
AN SSSR, Moscow (USSR). 1988. (CONF-8807136-: ISEC ’88: in- 
ternational solvent extraction conference, Moscow (USSR), 18-24 
Jul 1988). In ISEC’88, International solvent extraction conference. 
Vol. 2. Conference papers. Order Number DE90705916. Available 
from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

Vanadium (5) solvent extraction by tri-n-octyl amine (toa) solution 
in kerosene in the presence of isododecyl alcohol is studied using 
the methods of short-time phase contacting and diffusion cell with 
agitation together with the interface tension measuring. Vanadium 
(5) extraction by toa is accompanied by the formation of structure- 
mechanical ba:zier, connected with accumulation of by-products and 
forming polymeric jilms. The process is described by the equation 
of irreversible chemical reaction of the first order according to diffus- 
ing substance. Activation energy is 50,07 kJ/mol. 2 refs.; 5 figs. 


50098 
fication in industrial extraction systems by spontaneous 
interphase convection. Ermakov, A.A. (Nauchno-Iissledovatel’skij 
Fiziko-Khimicheskij Inst., Moscow (USSR)); Slinko, M.G.; Polo- 
marchuk, N.I.; Shatokhin, V.l. AN SSSR, Moscow (USSR). 1988. 
(CONF-8807136-: ISEC '88: international solvent extraction confer- 
ence, Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International 
solvent extraction conference. Vol. 2. Conference papers. Order 
Number DE90705916. Available from NTIS (US Sales Only), PC 
A17/MF A01 - OSTI; INIS. 

The influence of spontaneous interphase convection (SIC) on ex- 
traction process effectiveness in countercurrent column apparatus is 
discussed. The analysis has been carried out in laboratory, piolt, 
and industrial scale columns of different types. lodine mass transfer 
kinetics from carbon tetrachloride to aqueous solution is studied in a 
diffusion regime and when the presence of SIC is clearly 
pronounced (combined transfer with acetic or propionic acid). Ex- 
perimental data on iodine concentration along the height of the 
spraying extractor indicate that SiC occurence during carboxylic acid 
transfer considerably enhances iodine mass transfer. 5 refs.; 3 figs. 


50099 (INIS-SU-120/A, pp. 183-186) Electrochemical trans- 
fer of ions across the water/nitrobenzene interface. Paulenova, 
A. (0897000CS); Kopunec, R.; Svec, A.; Macasek, F. AN SSSR, 
Moscow (USSR). 1988. (CONF-8807136-: ). In ISEC’88, Interna- 
tional solvent extraction conference. Vol. 2. Conference papers. 
Order Number DE90705916. Available from NTIS (US Sales Only), 
PC A17/MF A01 - OSTI; INIS. 

The electrochemical approach to extraction of simple salts into 
high-permittivity organic phase is considered. The approach is 
based on the Verwey-Niessen concept of the electrical double layer 
at an IIIES (Interface of Two immiscible Electrolyte Solutions). The 
transfer potentials for Cs+ and TMA* (tetramethylamonium) a cross 
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the water-nitrobenzene interface are determined by means of cyclic 
voltametry at 298 K. The values of TMA* and Cs* transfer poten- 
tials are 35 and 160 mV, respectively. 9 refs.; 4 figs. 


50100 (INIS-SU-120/A, pp. 210-213) Hydrodynamic and 
mass transfer characteristics of a spray column with an elec 
tric field for liquid-liquid extraction. Yamaguchi, M. (Osaka Univ., 
Toyonaka (Japan). Faculty of Engineering Science); Sugaya, H.; 
Katayama, T. AN SSSR, Moscow (USSR). 1988. (CONF-8807136-: 
ISEC ’88: international solvent extraction conference, Moscow 
(USSR), 18-24 Jul 1988). In /SEC’88, International solvent extrac- 
tion conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

Mass transfer of iodine from dispersed phase of aqueous iodine 
solution into continuous phase (cyclohexane) was studied in a test 
spray column with vertical four-pole electrodes in a range of applied 
voltage up to 23 kV. Extraction efficiency and the overall volume- 
teric mass transfer coefficient increased effectively with the applied 
voltage. 4 refs.; 5 figs. 


50101 (INIS-SU-—120/A, pp. 310-312) Study of effection sepa- 
ration coefficients in the extraction separative processes for 
three rare earth systems. Weixing Zhang (Academia Sinica, 
Changchun, JL (China). Changchun Inst. of Applied Chemistry); 
Han Li. AN SSSR, Moscow (USSR). 1988. (CONF-8807136-: ISEC 
’88: international solvent extraction conference, Moscow (USSR), 
18-24 Jul 1988). In /SEC’88, International solvent extraction confer- 
ence. Vol. 2. Conference papers. Order Number DE90705916. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The effective separation coefficients (ESC) for three component 
systems of rare earths such as A,B,C (A-hard extractable compo- 
nent, C-easily extractable component, B- the middie component) 
have been studied. Methods which involve the use of ESC to deter- 
mine the extreme values of total extraction ratio for the separation 
processes of three component system of are earths have been pro- 
posed. 3 refs.; 4 tabs. 


50102 (INIS-SU-121/A, pp. 10-13) Crystallochemical princi- 
ples of search for new crystals. Beznosikov, B.V. AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (In Russian). 
(CONF-8901162-: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 

Short note. IODIDES/chemical composition; lODIDES/crystal 
structure; TELLURIDES/chemical composition; TELLURIDES/crystal 
structure; CHEMICAL PREPARATION; CRYSTALLOGRAPHY; 
CRYSTALS; FORECASTING; IODIDES; TELLURIDES 


50103 (INIS-SU-121/A, pp. 13-14) NMR of ionic conductors. 
Moskvich, Yu.N. AN SSSR, Sverdiovsk (USSR). Inst. Khimii; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162—: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdlovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. ALKALI METAL COMPOUNDS/ionic conductivity; 
HAFNIUM FLUORIDES/ionic conductivity; ZIRCONIUM FLUO- 
RIDES/ionic conductivity; ACTIVATION ENERGY; ANTIMONY 
FLUORIDES; CHEMICAL COMPOSITION; DIFFUSION; NUCLEAR 
MAGNETIC RESONANCE; SELENATES; SOLID ELECTROLYTES; 
SULFATES; TITANIUM FLUORIDES 


50104 (INIS-SU-121/A, pp. 21-23) Specific heat of ordered 
and disordered tantalum carbide. Lipatnikov, V.N.; Rempel’, A.A.; 
Gusev, A.l. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. 
(In Russian). (CONF-8901162-: Plenary and stand reports of young 
scientists school on solid state chemistry, Sverdiovsk (USSR), 30 
Jan - 5 feb 1989). In Solid state chemistry. Summaries of reports. 





Order Number DE90705919. Available from NTIS (US Sales Only), 
PC A04/MF A014 - OSTI; INIS. 

NS-14175. 

Short note. 1 tab. TANTALUM CARBIDES/specific heat; CHEMI- 
CAL COMPOSITION; ENTHALPY; MEDIUM TEMPERATURE; 
ORDER PARAMETERS 


50105 (INIS-SU—121/A, pp. 23-24) Interrelationship between 
preparation conditions, structural defectiveness and properties 
of phases A,LaoS3,, (A=Mg, Ca, Sr). Kertman, A.V.; Andreev, 
O.V.; Kisiovskaya, T.M. AN SSSR, Sverdiovsk (USSR). Inst. Khimii; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162-: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdlovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. ALKALINE EARTH METAL COMPOUNDS/chemical 
preparation; ALKALINE EARTH METAL COMPOUNDS /crystal struc- 
ture; LANTHANUM SULFIDES/chemical preparation; LANTHANUM 
SULFIDES/crystal structure; CHEMICAL COMPOSITION; PHASE 
STUDIES; POWDERS; SOLID SOLUTIONS 


50106 (INIS-SU-121/A, pp. 27-28) Homogeneity regions of 
solid solutions Me,_,M,Fe;201>. (Me, M=Ba, Sr, Ca). Bushkova, 
O.V.; Tkachenko, E.V. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162—: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdiovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. ALKALINE EARTH METAL COMPOUNDS/phase 
studies; ALKALINE EARTH METAL COMPOUNDS /solid solutions; 
CHEMICAL COMPOSITION; CHEMICAL PREPARATION; FER- 
RITES; IRON OXIDES; VERY HIGH TEMPERATURE 


50107 (INIS-SU-121/A, pp. 29-30) Structural and spectral- 
luminescence study of compounds CaRMgNbO, (R-rare earths) 
and CaR,_,Nd,MgNbO, (R-La, Gd). Prozorovskij, A.E.; Frolov, 
A.M.; Orlov, S.V.; Titov, Yu.V.; Usmanov, S.A. AN SSSR, 
Sverdlovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (in Russian). 
(CONF-8901162—: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdiovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 

Short note. 1 tab. NIOBIUM OXIDES/crystal lattices; NIOBIUM 
OXIDES/luminescence; RARE EARTH COMPOUNDS /crystal lat- 
tices; RARE EARTH COMPOUNDS/luminescence; CALCIUM 
OXIDES; CHEMICAL COMPOSITION; CHEMICAL PREPARATION; 
CRYSTAL GROWTH; LATTICE PARAMETERS; MAGNESIUM OX- 
IDES; MONOCRYSTALS; LUMINESCENCE; PHASE STUDIES; 
SPACE GROUPS; SPECTRA 


50108 (INIS-SU—121/A, pp. 28-29) Systematism of crystallo- 
chemical phenomena in divalent metal metavanadates. Zabara, 
O.A.; Krasnenko, T.I. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162-: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdlovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. ALKALINE EARTH METAL COMPOUNDS/ 
crystal lattices; ALKALINE EARTH METAL COMPOUNDS/solid 
solutions; CADMIUM COMPOUNDS/crystal lattices; CAD- 
MIUM COMPOUNDS/solid solutions; VANADATES/crystal lattices; 
VANADATES/solid __ solutions; CHEMICAL COMPOSITION; 
CRYSTAL-PHASE TRANSFORMATIONS; LATTICE PARAMETERS; 
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SPACE GROUPS; TRANSITION ELEMENT COMPOUNDS; VANA- 
DATES 


50109 (INIS-SU—121/A, pp. 30-31) Formation of surface of 
A*+B> type semiconductors in gaseous etching process. 
Votyakova, I.V.; Volkova, V.N.; Mokrousov, G.M. AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (in Russian). 
(CONF-8901162—: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 7 

Short note. INDIUM COMPOUNDS/etching; INDIUM COM- 
POUNDS/surface _ properties; ACETONE; ANTIMONIDES; 
BROMINE; COMPARATIVE EVALUATIONS; GASES; ETCHING; 
INORGANIC ACiDS; PHASE STUDIES; SEMICONDUCTOR MATE- 
RIALS 


50110 (INIS-SU-121/A, pp. 32-33) Interactions in the sys- 
tems based on copper, barium and rare earth compounds, 
technology aspects. Fotiev, V.A.; Koshcheeva, S.N.; Doronina, 
G.A.; Pakhomova, N.A.; Zhuraviev, V.D. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (in Russian). (CONF-8901162—: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. RARE EARTH COMPOUNDS/chemical preparation; 
RARE EARTH COMPOUNDS /phase studies; YTTRIUM OXIDES/ 
chemical preparation; YTTRIUM OXIDES/phase studies; BARIUM 
OXIDES; CERAMICS; CHEMICAL COMPOSITION; COPPER 
OXIDES; CRYSTAL STRUCTURE; QUANTITY RATIO; SUPER- 
CONDUCTORS; VERY HIGH TEMPERATURE 


50111 (INIS-SU-121/A, pp. 36-37) Crystal chemistry and 
properties of solid solutions Bi,_,La,FeO3. Rakov, D.N.; 
Murashov, V.A.; lonov, V.M.; Dubenko, |.S. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (in Russian). (CONF-8901162-: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. LANTHANUM OXIDES/crystal structure; LANTHANUM 
OXIDES/solid solutions; BISMUTH OXIDES; CHEMICAL COMPO- 
SITION; IRON OXIDES; PHASE DIAGRAMS; SPACE GROUPS 


50112 (INIS-SU-121/A, pp. 39-40) Synthesis of SmS and al- 
loys on its basis. Shabalina, E.Yu.; Andreev, O.V. AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (in Russian). 
(CONF-8901162—: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 

Short note. DYSPROSIUM SULFIDES/chemical preparation; ER- 
BIUM SULFIDES/chemical preparation; SAMARIUM SULFIDES/ 
chemical preparation; CHEMICAL COMPOSITION; ELECTRIC 
CONDUCTIVITY; PHASE DIAGRAMS; POLYCRYSTALS; SEMI- 
CONDUCTOR MATERIALS; SOLID SOLUTIONS; VALENCE; VERY 
HIGH TEMPERATURE 


50113 (INIS-SU-121/A, pp. 42-43) Interaction of strontium 
carbonate with strontium tungstate. Balyberdin, A.N.; Gusev, 
D.V. AN SSSR, Sverdlovsk (USSR). Inst. Khimii; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. 
(In Russian). (CONF-8901162-: Plenary and stand reports of young 
scientists school on solid state chemistry, Sverdlovsk (USSR), 30 
Jan - 5 feb 1989). In Solid state chemistry. Summaries of reports. 
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Order Number DE90705919. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. STRONTIUM CARBONATES/chemical reaction kinet- 
ics; STRONTIUM TUNGSTATES/chemical reaction kinetics; 
ACTIVATION ENERGY; AIR; CHEMICAL COMPOSITION; EN- 
THALPY; HIGH TEMPERATURE; SOLIDS 


50114 (INIS-SU-121/A, pp. 42) Thermal dissociation of 
strontium carbonate, prepared in nonaqueous medium. Baly- 
berdin, A.N.; Gusarov, A.M.; Polenov, A.V. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (In Russian). (CONF-8901162—: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Availabie from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. STRONTIUM CARBONATES/dissociation; STRON- 
TIUM CARBONATES/pyrolysis; ACETONE; ACTIVATION ENERGY; 
CHEMICAL PREPARATION; CRYSTAL DEFECTS; HIGH TEM- 
PERATURE; MIXED SOLVENTS; NONAQUEOUS SOLVENTS; 
DISSOCIATION; PYROLYSIS 


50115 (INIS-SU-121/A, pp. 43-44) Study of nonstoichiome- 
try of Lap 7Srp. 3CoO3_; by the method of oxygen coulometric 
titration. Kuzin, B.L.; Komarov, M.A.; Lempert, E.P. AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (in Russian). 
(CONF-8901162—: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 

Short note. LANTHANUM OXIDES/stoichiometry; STRONTIUM 
OXIDES/stoichiometry; COBALT OXIDES; ENTHALPY; HIGH TEM- 
PERATURE; STOICHIOMETRY; MEDIUM VACUUM; OXYGEN; 
PRESSURE DEPENDENCE; TITRATION; VACANCIES; VERY 
HIGH TEMPERATURE; VOLTAMETRY 


50116 (INIS-SU-121/A, pp. 59-60) Energy of hydrogen bonds 
in rare earth halide oxalates. Kizhlo, M.R. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (in Russian). (CONF-8901162-: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. RARE EARTH COMPOUNDS/binding energy; RARE 
EARTH COMPOUNDS/chemical preparation; YTTRIUM CONM- 
POUNDS/binding energy; YTTRIUM COMPOUNDS/chemical 
preparation; CHEMICAL BONDS; CHEMICAL COMPOSITION; 
CRYSTAL LATTICES; HALIDES; HYDRATES; LATTICE PARAME- 
TERS; MONOCRYSTALS; OXALATES 


50117 (INIS-SU-121/A, pp. 60-61) Mutual diffusion of metal- 
lic components in the systems LnRO3(Ln=La, Pr, Nd, Eu, Sm, 
Gd; R=Co, Mn, Fe). Glazyrina, V.1.; Zhukovskij, V.M. AN SSSR, 
Sverdiovsk (USSR). Inst. Khimii; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Neorganicheskoj Khimii. 1989. (in Russian). 
(CONF-8901162—: Plenary and stand reports of young scientists 
school on solid state chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 
1989). In Solid state chemistry. Summaries of reports. Order Num- 
ber DE90705919. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

NS-14175. 

Short note. RARE EARTH COMPOUNDS/diffusion; CATIONS; 
CHEMICAL COMPOSITION; ION MOBILITY; OXIDES; POLYCRYS- 
TALS; DIFFUSION; SOLID SOLUTIONS; TRANSITION ELEMENT 
COMPOUNDS 


50118 


(INIS-SU-121/A, pp. 48-49) Synthesis and study of 
submicron layers of strontium titanate on silicon surface. Gruzi- 
nov, S.N.; Tolstoj, V.P. AN SSSR, Sverdiovsk (USSR). Inst. Khimii; 
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AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neorganicheskoj 
Khimii. 1989. (In Russian). (CONF-8901162-: Plenary and stand re- 
ports of young scientists school on solid state chemistry, Sverdlovsk 
(USSR), 30 Jan - 5 feb 1989). In Solid state chemistry. Summaries 
of reports. Order Number DE90705919. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. STRONTIUM COMPOUNDS/chemical preparation; 
STRONTIUM COMPOUNDS“thin films; AMORPHOUS STATE; CU- 
BIC LATTICES; HIGH TEMPERATURE; INTERFACES; LATTICE 
PARAMETERS; LAYERS; POLYCRYSTALS; SILICON; TITANATES 


50119 (INIS-SU-121/A, pp. 61-62) Coulometric titration of 
Lao 7Srp.3C003_; compound by solid electrolyte ZrO2(Y203). 
Kononchuk, O.F.; Cherepanov, V.A. AN SSSR, Sverdlovsk (USSR). 
Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet po Neor- 
ganicheskoj Khimii. 1989. (In Russian). (CONF-8901162—: Plenary 
and stand reports of young scientists school on solid state chem- 
istry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). In Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. LANTHANUM OXIDES/stoichiometry; STRONTIUM 
OXIDES/stoichiometry; COBALT OXIDES; STOICHIOMETRY; LOW 
PRESSURE; OXYGEN; PRESSURE DEPENDENCE; SOLID ELEC- 
TROLYTES; TEMPERATURE DEPENDENCE; TITRATION; VERY 
HIGH TEMPERATURE; VOLTAMETRY 


50120 (INIS-SU—126/A, pp. 32-33) Mass-spectrometric study 
of simultaneous thermal decomposition of cadmium and tel- 
lurium alkyl compounds. Faerman, V.I.; Agafonov, |.L.; Liverko, 
V.N. AN SSSR, Gor'kij (USSR). Inst. Khimii; | Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS pyrolysis; TELLURIUM 
COMPOUNDS /pyrolysis; PYROLYSIS; CHEMICAL REACTION KI- 
NETICS; ORGANOMETALLIC COMPOUNDS 


50121 (INIS-SU-126/A, pp. 33-34) Kinetics of dimethyl cad- 
mium thermal decomposition in gas phase. Votintsev, V.N.; 
Nikishin, A.S.; Salganskij, Yu.M. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS /pyrolysis; PYROLYSIS; 
CHEMICAL REACTION KINETICS; GASES; MEDIUM PRESSURE; 
ORGANOMETALLIC COMPOUNDS; TEMPERATURE DEPEN- 
DENCE; VERY HIGH TEMPERATURE 


50122 (INIS-SU-126/A, pp. 39-40) Mass transfer and pyroly- 
sis of cadmium and tellurium alkyl derivatives at low pressure. 
Zorin, A.D.; Gurylev, B.V.; Vasilevskij, M.I.; Karzhin, G.A.; Karataev, 
E.N. AN SSSR, Gor’kij (USSR). Inst. Khimii; | Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS/mass transfer; CADMIUM 
COMPOUNDS/pyrolysis; TELLURIUM COMPOUNDS/mass transfer; 
TELLURIUM COMPOUNDS /pyrolysis; ACTIVATION ENERGY; 





PYROLYSIS; CHEMICAL REACTION KINETICS; HIGH TEMPERA- 
TURE; LOW PRESSURE; ORGANOMETALLIC COMPOUNDS; 
PARTIAL PRESSURE 


50123 (INIS-SU-126/A, pp. 40-41) Extractive crystallization 
in series of medium lanthanides. Ovcharenko, S.V.; Kolesnikov, 
A.A.; Stepin, B.D. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. EUROPIUM COMPLEXES/crystallization; EUROPIUM 
COMPLEXES /solvent extraction; GADOLINIUM COMPLEXES/ 
crystallization, GADOLINIUM COMPLEXES/solvent extraction; TER- 
BIUM COMPLEXES/crystallization; TERBIUM COMPLEXES/solvent 
extraction; AQUEOUS SOLUTIONS; DISTRIBUTION FUNCTIONS; 
EQUILIBRIUM; CRYSTALLIZATION; EUROPIUM NITRATES; 
GADOLINIUM NITRATES; QUANTITY RATIO; TBP; TERBIUM NI- 
TRATES; TRACE AMOUNTS 


50124 (INIS-SU-126/A, pp. 42) Lanthanum purification by 
extractive crystallization. Stepin, B.D.; Kolesnikov, A.A; 
Ovcharenko, S.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. LANTHANUM COMPLEXES/crystallization; LAN- 
THANUM COMPLEXES/soivent extraction; LANTHANUM OXIDES/ 
purification, HHDEHP; IMPURITIES; CRYSTALLIZATION; LAN- 
THANUM NITRATES; PURIFICATION; TBP; TRACE AMOUNTS 


50125 (INIS-SU-126/A, pp. 53-54) Behaviour of impurities in 
indium and thallium interaction with ammonium halides. 
Smirnov, V.A.; Dmitriev, V.S.; Red’kin, ALN. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805333-: 8. All-Union confer- 
ence on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. INDIUM/halogenation; INDIUM/refining; AMMONIUM 
HALIDES; ANNEALING; IMPURITIES; INDIUM; HALOGENATION; 
REFINING 


50126 (INIS-SU-—126/A, pp. 57-58) Boron crystal preparation 
by plasma arc melting method. Kervalishvili, P.D.; Kalandadze, 
G.|.; Saamishvili, 1.G.; Kuz’mishchev, V.A.; Sdobyrev, V.V. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333—: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. BORON/crystal growth; BORON; ELECTRIC ARCS; 
MELTING; PLASMA HEATING 


50127 (INIS-SU-126/A, pp. 71-72) Structure and properties 
of tantalum monocrystals prepared by different methods. Otten- 
berg, E.V.; Mironicheva, A.N. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333—: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
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methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC Ai2/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. 2 tabs. TANTALUM/crystal growth; TANTALUM /crystal 
structure; CARBON; CHEMICAL COMPOSITION; DENSITY; IM- 
PURITIES; MECHANICAL PROPERTIES; MONOCRYSTALS; 
OXYGEN; TANTALUM 


50128 (INIS-SU-126/A, pp. 84) Physicochemical foundations 
of preparation of high-purity alkyl compounds of the 2-6-th 
group elements. Zorin, A.D.; Feshchenko, |.A.; Karataev, E.N.; 
Klimov, K.N.; Kut’in, A.M.; Tsvetkov, V.G.; Zanozina, V.F.; Ronina, 
O.V.; Stepnova, L.V.; Drehgich’, E.N. AN SSSR, Gor'kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333-: 8. All-Union conference on 
methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS /chemical preparation; CAD- 
MIUM COMPOUNDS /purification; INDIUM COMPOUNDS/chemical 
preparation; INDIUM COMPOUNDS/purification; RARE EARTH 
COMPOUNDS /chemical preparation; RARE EARTH COMPOUNDS/ 
purification; TELLURIUM COMPOUNDS/chemical preparation; TEL- 
LURIUM COMPOUNDS/purification; TRANSITION ELEMENT 
COMPOUNDS/chemical preparation; TRANSITION ELEMENT 
COMPOUNDS /purification; ADSORPTION; PURIFICATION; DISTIL- 
LATION; FRACTIONATION; IMPURITIES; ORGANOMETALLIC 
COMPOUNDS 


50129 (INIS-SU—126/A, pp. 84-85) Synthesis and deep purifi- 


cation of diethyl tellurium and dimethyl cadmium. Mochalov, 
G.M.; Orlov, A.S.; Rassadin, A.I.; Polyakov, V.M.; Danov, S.M.; 
Kalinin, A.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 


Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS /chemical preparation; CAD- 
MIUM COMPOUNDS/purification; TELLURIUM COMPOUNDS/ 
chemical preparation; TELLURIUM COMPOUNDS/purification; PU- 
RIFICATION; CHEMICAL REACTION KINETICS; IMPURITIES; 
ORGANOMETALLIC COMPOUNDS; TRACE AMOUNTS 


50130 (INIS-SU-126/A, pp. 90-92) Preparation and use of 
high-purity nitrogen (2) oxide in oxygen and nitrogen isotope 
production. Polevoj, AS. AN SSSR, Gor'’kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note EXCHANGE; NITRIC ACID; IMPURITIES. NITRIC OX- 
IDE/fractionation; NITROGEN 15/isotope production; OXYGEN 18/ 
isotope production; CATALYSTS; IMPURITIES; ISOTOPIC EX- 
CHANGE; NITRIC ACID; FRACTIONATION 


50131 (INIS-SU-126/A, pp. 94-95) Preparation of high- 
purity tris-(iso-propyicyclopentadienyl)cerium. Zverev, Yu.B.; 
Runovskaya, |.V.; Chesnokova, S.G.; Chernyaev, N.P. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
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high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CERIUM COMPLEXES/chemical preparation; AB- 
SORPTION SPECTRA; CYCLOALKENES; DIENES; ELECTRON 
SPECTRA; FRACTIONATION; IMPURITIES; MEDIUM TEMPERA- 
TURE; TEMPERATURE DEPENDENCE; TRACE AMOUNTS 


50132 (INIS-SU-126/A, pp. 95) Investigation into solid-melt 
equilibrium in dimethyl cadmium-impurities system by directed 
crystallization. Orlov, A.S. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM COMPOUNDS/crystallization; CADMIUM 
COMPOUNDS/purification; CRYSTALLIZATION; PURIFICATION; 
DISTRIBUTION FUNCTIONS; EQUILIBRIUM; ETHYL ETHER; IM- 
PURITIES; METHYL IODIDE; ORGANOMETALLIC COMPOUNDS 


50133 (INIS-SU-126/A, pp. 108-109) Adsorption method of 
deep purification of the 3-5-th group element alkoxides. Fe- 
dorov, V.A.; Trubnikov, |.B.; Zhuraviev, O.E.; Kuritsyn, N.N. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. BORON COMPOUNDS /adsorption; BORON COM- 
POUNDS /purification; ACTIVATED CARBON; ADSORPTION 
ISOTHERMS; ALKOXIDES; ADSORPTION; PURIFICATION; IMPU- 
RITIES; VAPORS; ZEOLITES 


50134 (INIS-SU-126/A, pp. 115-116) Synthesis of high-purity 
boron tribromide. Baturova, S.A.; Bekker, D.B.; Gorbunov, A.l.; 
Stepchenkov, N.G.; Pchelintseva, G.G.; Khoshev, Yu.M. AN SSSR, 
Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the &. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. BORON BROMIDES/chemical preparation; CHEMI- 
CAL REACTION KINETICS; HIGH TEMPERATURE; IMPURITIES; 
TRACE AMOUNTS; VERY HIGH TEMPERATURE 


50135 (INIS-SU-126/A, pp. 123-124) Purification of inorganic 
salt melts from bivalent metal cations by complicated oxides. 
Kryukova, A.l.; Klapshin, Yu.P.; Kazantsev, G.I.; Korshunov, I.A.; 
Egorov, N.P. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. CESIUM CHLORIDES/purification; PURIFICATION; 
CHEMICAL COMPOSITION; CRYSTAL LATTICES; CRYSTALLIZA- 
TION; DISTRIBUTION FUNCTIONS; IMPURITIES; MOLTEN 
SALTS; NIOBIUM OXIDES; POTASSIUM OXIDES; SODIUM 
CHLORIDES; STRONTIUM CHLORIDES; TUNGSTEN OXIDES; 
ZIRCONIUM OXIDES 


50136 
zirconium tetrafluoride. Borisov, G.K.; Zvereva, V.I.; 
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Yu.V.; Kuryzhova, V.F.; Slesarev, Yu.A. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333—: 8. All-Union conference on 
methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ZIRCONIUM FLUORIDES/chemical preparation; ZIR- 
CONIUM FLUORIDES/purification; IMPURITIES; SUBLIMATION; 
TRACE AMOUNTS; PURIFICATION 


50137 (INIS-SU-126/A, pp. 146-147) Purification of zirco- 
nium tetrafluoride by sublimation method. Murskij, G.L.; Garbar, 
A.M.; Loginov, A.V.; Pimenov, V.G. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. ZIRCONIUM FLUORIDES/purification; ZIRCONIUM 
FLUORIDES/sublimation; CHLORINE; GAS FLOW; HELIUM; IMPU- 
RITIES; TRACE AMOUNTS; PURIFICATION; SUBLIMATION 


50138 (INIS-SU-126/A, pp. 147-148) Purification of rare 
earth, zirconium and hafnium fiuorides from oxide impurities. 
Brekhovskikh, M.N.; Popov, A.I.; Kiselev, Yu.M.; Sobolev, B.P. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. HAFNIUM FLUORIDES/chemical preparation; 
HAFNIUM FLUORIDES/purification; RARE EARTH COMPOUNDS/ 
chemical preparation; RARE EARTH COMPOUNDS/purification; 
ZIRCONIUM FLUORIDES/chemical preparation; ZIRCONIUM 
FLUORIDES/purification; CHEMICAL REACTION KINETICS; FLUO- 
RINATION; PURIFICATION; IMPURITIES; OXIDES; XENON 
FLUORIDES 


50139 (INIS-SU-126/A, pp. 151-152) Solubility of the 1-4-th 
group metal halides. Zhukova, L.V.; Zelyanskij, A.V.; Kozlov, F.N. 
AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. GADOLINIUM FLUORIDES/solubility; LANTHANUM 
FLUORIDES/solubility; SILVER |ODIDES/solubility; AQUEOUS SO- 
LUTIONS; CHEMICAL COMPOSITION; SOLUBILITY; INORGANIC 
ACIDS; MIXTURES; ZIRCONIUM FLUORIDES 


50140 (INIS-SU-126/A, pp. 159-160) Preparation of complex 
transition metal polyiodoiodates not containing impurities. 
Savinkina, E.V.; Alikberova, L.Yu.; Rukk, N.S.; Stepin, B.D. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvenny} 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. IODIDES/chemical preparation; AMIDES; AQUEOUS 
SOLUTIONS; CARBONIC ACID DERIVATIVES; CHEMICAL COM- 
POSITION; CRYSTALLIZATION; ELECTRIC CONDUCTIVITY; 





EQUILIBRIUM; IMPURITIES; IODIDES; TRANSITION ELEMENT 
COMPLEXES 


50141 (INIS-SU—126/A, pp. 110) Concentration and analysis 
of deuterium particular isotopic purity. Parbuzin, V.S.; 
Luk’yanov, A.A.; Leshchev, Yu.A.; Yakovlev, Yu.A. AN SSSR, 
Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All-Union 
conference on methods of preparation and analysis of high-purity 
substances, Gorki (USSR), 17-20 May 1988). In Theses of the 8. 
All-Union conference on methods of preparation and analysis of 
high-purity substances. Pt. 2. Order Number DE90705915. Avail- 
able from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. 1 tab. DEUTERIUM/isotope ratio; DEU- 
TERIUM/isotope separation; ADSORPTION; CRYOGENICS; 
DEUTERIUM; GAS CHROMATOGRAPHY; IMPURITIES; MASS 
SPECTROSCOPY; TRACE AMOUNTS 


50142 (INIS-SU-126/A, pp. 200) Preparation of high-purity 
ZnAs, and CdAs2 monocrystals. Marenkin, S.F.; Pishchikov, D.I.; 
Raukhman, A.M.; Lazarev, V.B. AN SSSR, Gor'kij (USSR). Inst. 
Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805333-: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM ARSENIDES/crystal growth; BRIDG- 
MAN METHOD; ELECTRIC CONDUCTIVITY; IMPURITIES; 
MONOCRYSTALS; OPTICAL PROPERTIES; TRACE AMOUNTS 


50143 (INIS-SU—126/A, pp. 201) Lanthanum effect on impu- 
rity background in GaAs, InP, InGaAs layers grown by LPE 
method. Batukova, L.M.; Belyaev, A.V.; Zvonkov, B.N.; Malkina, 
1.G.; Portnov, V.N.; Yan’kova, T.N. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805333-—: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. INDIUM ARSENIDES/carrier mobility; INDIUM 
ARSENIDES/photoluminescence; INDIUM PHOSPHIDES/carrier 
mobility; INDIUM PHOSPHIDES/photoluminescence; CHARGE 
CARRIERS; ELECTRIC CONDUCTIVITY; EPITAXY; GALLIUM AR- 
SENIDES; IMPURITIES; PHOTOLUMINESCENCE; LANTHANUM 
ADDITIONS; LAYERS; LOW TEMPERATURE; QUANTITY RATIO 


50144 (INIS-SU-126/A, pp. 205) Synthesis of polycrystalline 
indium phosphide from nonstoichiometric solutions. Lapin, 
N.B.; Nashel’skij, A.Ya.; Kopetskij, Ch.V. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333—: 8. All-Union conference on 
methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. INDIUM PHOSPHIDES/chemical preparation; CRYS- 
TALLIZATION; IMPURITIES; KINETICS; POLYCRYSTALS 


50145 (INIS-SU-126/A, pp. 246-248) Synthesis, phase ratios 
and physicochemical properties of solid solutions, formed in 
TbO,-YO; s-ZrO2 system. Yusupova, S.G.; Glushkova, V.B.; 
Tikhonov, P.A. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805333—: 8. Ali-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
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DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. TERBIUM OXIDES/phase diagrams; TERBIUM OX- 
IDES/solid solutions; YTTRIUM OXIDES/phase diagrams; YTTRIUM 
OXIDES/solid solutions; ZIRCONIUM OXIDES/phase diagrams; 
ZIRCONIUM OXIDES/solid solutions; CHEMICAL PREPARATION; 
ELECTRIC CONDUCTIVITY; OXIDATION; PHASE STUDIES; RE- 
DUCTION; VERY HIGH TEMPERATURE 


50146 (INIS-SU-126/A, pp. 248-249) Synthesis, phase ratios 
and physicochemical properties of solid solutions formed in 
CeO,-YO; 5-HfO, system. Yusupova, S.G.; Glushkova, V.B.; 
Tikhonov, P.A.; Popov, V.P. AN SSSR, Gor'kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805333—: 8. All-Union conference on methods of 
preparation and analysis of high-purity substances, Gorki (USSR), 
17-20 May 1988). In Theses of the 8. All-Union conference on 
methods of preparation and analysis of high-purity substances. Pt. 
2. Order Number DE90705915. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. 2 refs. CERIUM OXIDES/phase studies; CERIUM 
OXIDES/solid solutions; HAFNIUM OXIDES/phase _ studies; 
HAFNIUM OXIDES/solid solutions; YTTRIUM OXIDES/phase stud- 
ies; YTTRIUM OXIDES/solid solutions; CHEMICAL PREPARATION; 
ELECTRIC CONDUCTIVITY; OXIDATION; REDUCTION; VA- 
LENCE 


50147 (INIS-SU-127, pp. 13) Application of sorbent with 
iminodiacetic acid functional groups to transition metal ion 
separation. Nesterenko, P.N. AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Khromatografii; Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); AN SSSR, Moscow (USSR). Inst. Geokhimii i 
Analiticheskoj Khimii. 1989. (in Russian). (CONF-8906222-: 1. All- 
union conference on ionic chromatography, Moscow (USSR), 19-21 
Jun 1989). in 17. All-union conference on ionic chromatography. 
Summaries of reports. Order Number DE90705918. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

T-01906. 

Short note. ALKALINE EARTH METAL COMPLEXES/liquid col- 
umn chromatography; CADMIUM COMPLEXES/liquid column 
chromatography; ADSORBENTS; AMINO ACIDS; CHELATING 
AGENTS; MULTI-ELEMENT SEPARATION; STABILITY; TRANSI- 
TION ELEMENT COMPLEXES 


50148 (INIS-SU-127, pp. 62) Separation of complex metal 
ions at gel ionites. Smirnov, A.L.; Yurlov, S.A. AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khromatografii; Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); AN SSSR, Moscow (USSR). 
Inst. Geokhimii i Analiticheskoj Khimii. 1989. (in Russian). (CONF- 
8906222-: 1. All-union conference on ionic chromatography, 
Moscow (USSR), 19-21 Jun 1989). In 7. All-union conference on 
ionic chromatography. Summaries of reports. Order Number 
DE90705918. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

T-01906. 

Short note. HAFNIUM COMPLEXES/ion exchange; HAFNIUM 
COMPLEXES/multi-element separation; ZIRCONIUM COMPLEXES/ 
ion exchange; ZIRCONIUM COMPLEXES/multi-element separation; 
AQUEOUS SOLUTIONS; GELS; ORGANIC ION EXCHANGERS; 
QUANTITY RATIO; SULFURIC ACID; TITANIUM COMPLEXES 


50149 (INIS-SU-129, pp. 330-331) Coherent phase diagram 
and relaxation processes at liquid-phase epitaxy of A°B® solid 
solutions. Kuznetsov, V.V. (Leningradskij Ehlektrotekhnicheskij 
Inst., Leningrad (USSR)); Sorokin, V.S. AN SSSR, Moscow 
(USSR); Ministerstvo Khimicheskoj Promyshlennosti SSSR, Moscow 
(USSR). 1988. (In Russian). (CONF-8811251-: 7. All-Union confer- 
ence on crystal growth, Moscow (USSR), 14 Nov 1988). In Crysta/ 
growth from solution. Growth of monocrystals and films of high- 
temperature superconductors. V. 2. Extended theses. Order 
Number DE90705921. Available from NTIS (US Sales Only), PC 
A20/MF A011 - OSTI; INIS. 
T-14352. 
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Short note. 2 refs. INDIUM ARSENIDES/epitaxy; INDIUM AR- 
SENIDES/phase diagrams; INDIUM PHOSPHIDES/epitaxy; INDIUM 
PHOSPHIDES/phase diagrams; ANTIMONIDES; CHEMICAL COM- 
POSITION; EQUILIBRIUM; GALLIUM COMPOUNDS; EPITAXY; 
MASS TRANSFER; SOLID SOLUTIONS; STABILITY; STRESSES 


50150 (INIS-SU-129, pp. 338-339) Growth of thick homoge- 
neous Ga,in,_,AsyP;_,, AlxGa;_,PyAs;_, solid solutions on 
substrates of indium hosphide and gallium arsenide in tem- 
perature gradient field. Lunin, L.S.; Ratushnyj, V.I.; Gaponenko, 
V.N. AN SSSR, Moscow (USSR); Ministerstvo Khimicheskoj 
Promyshlennosti SSSR, Moscow (USSR). 1988. (In Russian). 
(CONF-8811251-: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). In Crystal growth from solution. 
Growth of monocrystals and films of high-temperature superconduc- 
tors. V. 2. Extended theses. Order Number DE90705921. Available 
from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 2 refs. INDIUM ARSENIDES/epitaxy; INDIUM 
PHOSPHIDES/epitaxy; DISLOCATIONS; GALLIUM ARSENIDES; 
GALLIUM PHOSPHIDES; EPITAXY; KINETICS; SOLID SOLU- 
TIONS; SUBSTRATES; THICKNESS 


50151 (INIS-SU-129, pp. 394-395) Crystallization of non- 
stoichiometric melts of high-temperature superconductor 
YBa2Cu307_;. Voronov, A.P.; Kosmyna, M.B.; Nekrasov, V.V.; 
Miroshnichenko, V.A.; Seminozhenko, V.P.; Tkachenko, V.F. AN 
SSSR, Moscow (USSR); Ministerstvo Khimicheskoj Promyshlennosti 
SSSR, Moscow (USSR). 1988. (In Russian). (CONF-8811251—: 7. 
All-Union conference on crystal growth, Moscow (USSR), 14 Nov 
1988). In Crystal growth from solution. Growth of monocrystals and 
films of high-temperature superconductors. V. 2. Extended theses. 
Order Number DE90705921. Available from NTIS (US Sales Only), 
PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 3 refs.; 1 fig. YTTRIUM COMPOUNDS /crystal growth; 
YTTRIUM COMPOUNDS/superconductors; ANNEALING; BARIUM 
COMPOUNDS; CRYSTAL STRUCTURE; CUPRATES; LATTICE 
PARAMETERS; MOLTEN SALTS; PHASE STUDIES; POLY- 
CRYSTALS; STOICHIOMETRY; TRANSITION TEMPERATURE; 
SUPERCONDUCTORS 


50152 (INIS-SU-129, pp. 323-324) Peculiarities of structural 
characteristics of epitaxial Pbo gSmo.oTe layers obtained on 
substrates of lead-tin chalcogenides. Kamkin, A.N. (Gosu- 
darstvennyj inst. Redkikh Metallov, Moscow (USSR)); Konovalov, 
A.A.; Lakeenkov, V.M.; Likholetov, A.N.; Chelidze, G.P.; Shniger, 
O.N. AN SSSR, Moscow (USSR); Ministerstvo Khimicheskoj 
Promyshiennosti SSSR, Moscow (USSR). 1988. (In Russian). 
(CONF-8811251—-: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). In Crystal growth from solution. 
Growth of monocrystals and films of high-temperature superconduc- 
tors. V. 2. Extended theses. Order Number DE90705921. Available 
from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. LEAD TELLURIDES/crystal structure; LEAD TEL- 
LURIDES/epitaxy; TIN TELLURIDES/crystal structure; TIN 
TELLURIDES/epitaxy; CHEMICAL COMPOSITION; LATTICE PA- 
RAMETERS; LEAD SELENIDES; EPITAXY; SUBSTRATES; 
THERMAL EXPANSION 


50153 


(INIS-SU-129, pp. 334-335) Peculiarities of growth of 
pentacomponent Al,Gayin;_,_yPzAs;_. solid solutions on 
gallium arsenide substrates from solution-melt with replenish- 


ment. Lozovskij, V.N. (Novocherkasskij Politekhnicheskij Inst., 
Novocherkassk (USSR)); Lunin, L.S.; Sysoev, 1I.A.; Aleksenko, 
Yu.l. AN SSSR, Moscow (USSR); Ministerstvo Khimicheskoj 
Promyshiennosti SSSR, Moscow (USSR). 1988. (in Russian). 
(CONF-8811251—: 7. All-Union conference on crystal growth, 
Moscow (USSR), 14 Nov 1988). In Crystal growth from solution. 
Growth of monocrystals and films of high-temperature superconduc- 
tors. V. 2. Extended theses. Order Number DE90705921. Available 
from NTIS (US Sales Only), PC A20/MF A01 - OSTI; INIS. 

T-14352. 

Short note. 2 refs. INDIUM ARSENIDES/epitaxy; INDIUM AR- 
SENIDES/solid solutions; INDIUM PHOSPHIDES/epitaxy; INDIUM 
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PHOSPHIDES/solid solutions; ALUMINIUM COMPOUNDS; CHEM- 
ICAL COMPOSITION; GALLIUM COMPOUNDS; EPITAXY; 
KINETICS; ORIENTATION; SUBSTRATES; TEMPERATURE GRA- 
DIENTS; VERY HIGH TEMPERATURE 


50154 (INIS-SU-129, pp. 340-341) Growth of lithium 
niobate-tantalate films on leucosapphire substrates. Madoyan, 
R.S. (Erevanskij Gosudarstvennyj Univ., Erevan (USSR)); Shchekin, 
Yu.G.; Khachaturyan, O.A.; Sargsyan, A.A. AN SSSR, Moscow 
(USSR); Ministerstvo Khimicheskoj Promyshlennosti SSSR, Moscow 
(USSR). 1988. (In Russian). (CONF-8811251-: 7. All-Union confer- 
ence on crystal growth, Moscow (USSR), 14 Nov 1988). In Crystal 
growth from solution. Growth of monocrystals and films of high- 
temperature superconductors. V. 2. Extended theses. Order 
Number DE90705921. Available from NTIS (US Sales Only), PC 
A20/MF A011 - OSTI; INIS. 

T-14352. 

Short note. 2 refs. NIOBATES/crystal structure; NIOBATES/ 
epitaxy; TANTALATES/crystal structure; TANTALATES/epitaxy; 
KINETICS; LITHIUM COMPOUNDS; NIOBATES; EPITAXY; ORIEN- 
TATION; SAPPHIRE; SUBSTRATES; TANTALATES; VERY HIGH 
TEMPERATURE 


50155 (INIS-SU-129, pp. 350-351) Method of epitaxy of in- 
dium arsenide-indium antimonide solid solutions. Furmanov, 
G.P. (AN SSSR, Moscow (USSR). Inst. Kristallografii); Klin, O.1.; 
Leont’eva, V.F.; Zakharov, B.G. AN SSSR, Moscow (USSR); Minis- 
terstvo Khimicheskoj Promyshlennosti SSSR, Moscow (USSR). 
1988. (In Russian). (CONF-8811251-—: 7. All-Union conference on 
crystal growth, Moscow (USSR), 14 Nov 1988). In Crystal growth 
from solution. Growth of monocrystals and films of high-temperature 
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sufficient to cause interactions that can rapidly destroy the integrity 
of the plates. In this study perturbations were introduced in uniform 
gas flows of detonated HE products and strongly shocked polyethy- 
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into Ha and in CHe into He have been studied. Two-dimensional 
hydrodynamic calculations are in excellent agreement with the ex- 
periments, and enable one to study details of the flow not possible 
from experimental results. 1 ref., 5 figs. 


50177 (LA-UR-89-3060) A new simulation method for the 
efficient calculation of benchmarks for detonation products 
equations of state. Shaw, M.S. Los Alamos National Lab., NM 
(USA). 1989. 26p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-89081 1-32: 9. international 
symposium on detonation, Portland, OR (USA), 28 Aug - 1 sep 
1989). Order Number DE90001837. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A new variation on the Monte Carlo method is presented here in 
the context of its potential impact on the development of detonation 
products equations of state (EOS). The configurational density of 
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states and other quantities are determined for a nonstandard 
reference simulation. Then the EOS for a linear combinations of po- 
tentials is evaluated through a density of states transformation at 
arbitrary densities and temperatures in the fluid range. The com- 
puter time required for the EOS calculation (including free energies) 
is negligible once the reference simulation is made. The EOS over 
the entire fluid regime for a Lennard-Jones fluid (including the 
location of the gas/liquid equilibrium phase line) is calculated. Pre- 
liminary results on the extension of the method to the 


exponential-six potential are presented. The efficient calculation of 
benchmarks over the very large parameter space of relevance to 
detonation products EOS may now be possible. 15 refs., 12 figs. 


50178 (LBL—27632) Mapping of upper electronic reaction 
surfaces by tuned laser photolysis and by absorption and emis- 
sion spectroscopies. Morgan, M.A. Lawrence Berkeley Lab., CA 
(USA). Jul 1989. 183p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. Order Number DE90000125. 
Available from NTIS, PC AO9/MF A01; OSTI; INIS; GPO Dep. 

Potential energy surfaces for photorotamerization of two in- 
tramolecularly hydrogen-bonded molecules, o-hydroxybenzaldehyde 
(OHBA) and methyl salicylate (MS), isolated in cryogenic matrices 
have been spectroscopically mapped. In addition, the external 
heavy atom effect of krypton and xenon matrices on the coupling 
between the S; and T; surfaces of 4-(dimethylamino)benzonitrile 
has been examined. Heavy atom matrices are known to increase 
rates of spin-forbidden processes. The phosphorescence intensity of 
DMABN increases in krypton and xenon matrices, while the fluores- 
cence intensity, and phosphorescence and fluorescence lifetimes, 
decrease. These effects are interpreted in terms of a model in 
which the phosphorescence rate constant increases 300-fold in 
xenon compared to argon, while the rate constants for intersystem 
crossing and nonradiative relaxation from the triplet state increase 
by factors of less than 5. Lifetime measurements in argon matrices 
doped with heavy atoms indicate that even one heavy atom neigh- 
bor has a significant effect on both singlet and tripiet lifetimes. 78 
refs., 35 figs., 15 tabs. 


50179 (LBL-27795) Studies of simple chemical reactions in 
solution: lodine photodissociation, recombination, and relax- 
ation and the development of autoregressive procedures for 
application to stochastic simulations. Smith, D.E. Lawrence 
Berkeley Lab., CA (USA). Sep 1989. 200p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO3-76SF00098. Order Number 
DE90001142. Available from NTIS, PC A10/MF A01 - OSTI; GPO 
Dep. 

Picosecond time-resolved experimental studies of the iodine pho- 
todissociation and recombination reaction were performed in order 
to clarify the early time dynamics of the dissociation and solvent 
caging processes. Results suggest that predissociation is much 
more rapid (< 1 ps) than previously thought, and also indicate that 
geminate recombination may be rapid (< 2 ps). A simple theoretical 
model for vibrational relaxation of diatomic molecules in solution, 
based on the generalized Langevin equation (GLE), was also devel- 
oped. In this model, the memory function in the GLE is determined 
directly form equilibrium force autocorrelation functions for the indi- 
vidual atoms of the diatomic dissolved in the solvent of interest. The 
vibrational relaxation model was tested on the system of iodine in 
liquid xenon, and through comparison with molecular dynamics sim- 
ulations was shown to perform very well. Results are discussed in 
terms of simplifying assumptions that the solvent interaction with the 
diatomic can be characterized by equilibrium dynamics of single 
atoms in solution. 117 refs., 17 figs., 3 tabs. 


50180 (ORNL/FTR-3387) [Properties of steam]: Foreign trip 
report, September 2, 1989-September 11, 1989. Paimer, D.A. 
Oak Ridge National Lab., TN (USA). 21 Sep 1989. 4p. Sponsored 
by U.S. DOE Conservation & Renewable Energy; U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE90000729. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

the ICPS meetings have been held since the International Asso- 
ciation for the Properties of Steam (IAPS) was founded in London in 
1929. IAPS is composed of research scientists and engineers 
whose main aim is to establish recommended values of thermody- 
namic and other thermophysical properties of water and steam, 
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including more recently solutions for application in power generating 
systems. The ICPS meetings are organized approximately every 
five years with lesser meetings in the intermediate years devoted to 
the functioning of the various working groups. The High Tempera- 
ture/Pressure Aqueous Chemistry Group has traditionally provided 
much of the experimental data used in these compilations and mod- 
els. All papers presented in the five days of this 11th ICPS meeting 
will be published in their entirety in a single, bound volume. 


50181 (UCRL-101433) Shock dissociation of molecular flu- 
ids: A possibility of first-order phase change. Ree, F.H. 
Lawrence Livermore National Lab., CA (USA). Jul 1989. 2p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8910191—1: 30. high pressure conference of 
Japan, Sendai (Japan), 16-18 Oct 1989). Order Number 
DE89016647. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


In this paper, we examine a relationship between a thermody- 
namic phase change and molecular dissociation. Our recent 
calculations of dissociation processes; Hp = 2H and No = 2N, 
have indicated that such a phase change is theoretically possible. 
The main purpose of this paper is to offer a physical explanation for 
the predicted phase change. 3 refs., 1 fig. 


50182 Zirconium iodide clusters that encapsulate silicon, 
germanium, phosphorus, or pyrex. Rosenthal, G. (lowa State 
Univ., Ames (USA)); Corbett, J.D. inorganic Chemistry (USA), 
27(1): 53-56 (13 Jan 1988). 

The phases Zrgl,4Z (Z = Si, Ge, P) as well as MyZrely4P (M = 
Cs, Rb) have been synthesized by reaction of stoichiometric 
amounts of Zrl,, Z (as the element), M' when appropriate, and ex- 
cess Zr in sealed Ta containers at 700-850°C. Experiments with a 
longer list of main-group elements from the third and fourth periods 
as the potential interstitial Z gave only negative results as far as the 
formation of either the corresponding ternary or quaternary phase. 
The structure of Cso_ 35(1)Zrgli4P was established by single-crystal x- 
ray diffraction (space group Cmca, NbgCl,,4 type; a = 15.934 (1), b 
= 14.287 (1), c = 12.939 (1) A; R = 0.050, Rw = 0.064 for 1428 re- 
flections with 26 { <=} 55°). Distortions and bonding within the 
cluster are described. Some of the problems associated with adven- 
titious impurities and mixed interstitials are also considered. The 
silicon and boron from a few percent of Pyrex glass impurity pro- 
duce a moderate yield of well-crystallized Cso 54Zr¢l,4(B,Si) (plus 
ZrOz2); the structural refinement and the dimensions of the cluster 
indicate about a 50:50 mixture of the two elements is encapsulated. 
22 refs., 2 figs., 3 tabs. 


50183 Magnetic interactions in a copper(II) trimer encapsu- 
lated in a molecular metal oxide cluster. Kokoszka, G.F. (State 
Univ. of New York, Plattsburgh (USA)); Padula, F.; Goldstein, A.S.; 
Venturini, E.L.; Azevedo, L.; Siedle, A.R. Inorganic Chemistry (USA), 
27(1): 59-62 (13 Jan 1988). DOE Contract AC04-76DP00789. 

This paper presents EPR and magnetic susceptibility data on the 
trimeric Cu(II) complex (WgAsO33)2Cu3(H20)2'*-, with emphasis 
on the intramolecular spin-exchange coupling processes. The ex- 
change interaction arises from the coupling of one unpaired electron 
centered on each of the three Cu(II) ions, which are arranged in an 
isosceles triangle (Cu-Cu distances = 4.669 and 4.707 A). An 
isotropic antiferromagnetic interaction means that the highest spin 
state (S = 3/2) is above the two S = 1/2 states. The observed quar- 
tet state is quite normal in its EPR behavior and shows the allowed 
transitions centered at about 3000 G (g,, = 2.075, g, = 2.243, D = 
1.9 x 10-2 em-', and E < 30 g) as well as the two sets of forbid- 
den lines at about one-half and one-third of that field value over the 
range 10-300 K. The quartet spectrum was observed, with some 
changes in shape and intensity, down to 2 K. Additional EPR lines 
are found both below and above the S = 3/2 EPR absomtions and 
have a pronounced temperature dependence with a maximum inten- 
sity at about 40 K. The most prominent of these lines is at g ~ 10 at 
both 9 and 53 GHz. The magnetic susceptibility data in the 10-300 
K range can be fit with an equation of the form C/(T + T-) + A with 
Te = 3.3 K, C = 2.54 x 10-* cm®K/g and A = -8.7 x 107°. This 
value of C yields a typical Cu(il) g value based on the value of S = 
1/2 for each of the unpaired electrons centered on three Cu(II) ions. 
Below 10 K, the magnetic susceptibility deviates from a Curie tem- 
perature dependence and can be interpreted with an intramolecular 
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antiferromagnetic coupling with J = —7.5 K; intermolecular effects 
may play a role at the lowest temperature (2 K). 17 refs., 8 figs. 


50184 Destabilizing dz-pz orbital interactions and the alkyla- 
tion reactions of iron(II) - Thiolate complexes. Ashby, M.T. (Univ. 
of Arizona, Tucson (USA)); Enemark, J.H.; Lichtenberger, D.L. /nor- 
ganic Chemistry (USA), 27(1): 191-197 (13 Jan 1988). DOE 
Contract AC02-80ER10746. 

For CpFe(CO)2SR (1) (R = CegH4-p-Z; Z = OMe, H, Cl, CF3, NO2) 
the z-type interaction between formally occupied metal d orbitals 
and the sulfur lone pair that is principally 3p in character has been 
modeled with Fenske-Hall molecular orbital calculations and experi- 
mentally investigated by gas-phase photoelectron spectroscopy. A 
calculation for 1(R = H) predicts that the highest occupied molecular 
orbital (HOMO) is metal-sulfur antibonding and largely sulfur in 
character. The observed HOMO ionization energies of 1 correlate 
with several chemical properties, including the rate of reaction of 
the thiolate ligand with alkyl halides. Solvent and substituent effects 
on the reaction rate favor a mechanism involving nucleophilic dis- 
placement of the halide by the coordinated thiolate ligand. The 
nucleophilicity of the coordinated thiolate ligand of 1 is related to the 
metal-sulfur dz-pz antibonding interactions. 30 refs., 7 figs., 4 tabs. 


50185 Thermolysis of surtace-attached 1,3-diphenylpropane: 
impact of surface immobilization on thermal reaction mecha- 
nisms. Buchanan, A.C. Ill (Oak Ridge National Lab., TN (USA)); 
Biggs, C.A. Preprints of Papers, American Chemical Society, 
Division of Fuel Chemistry (USA), 32(3): 175-179 (1988). (CONF- 
870802-: 194. American Chemical Society national meeting, New 
Orleans, LA (USA), 30 Aug - 4 sep 1987). 

Attempts to understand the thermal chemistry of coal at the 
molecular level are severely complicated by its inherent properties: 
a diverse array of structural units (e.g., aromatic, hydroaromatic, 
and heterocyclic aromatic clusters connected by short aliphatic and 
ether links) and functional groups (e.g., phenolic hydroxyls, car- 
boxyls, and basic nitrogens) in a cross-linked macromolecular 
framework with no repeating units. One simplifying experimental ap- 
proach has been the study of individual model compounds that 
highlight structural features in coal. We are studying the thermolysis 
of model compounds that are immobilized by covalent attachment 
to an inert surface. Previous studies of surface-immobilized bibenzy| 
(1,2-diphenylethane) showed that immobilization can profoundly al- 
ter free-radical reaction pathways compared with the corresponding 
fluid phase behavior. In particular, free-radical chain pathways be- 
came dominant decay routes leading to rearrangement, cyclization, 
and hydrogenolysis of the bibenzyl groups. In this paper we de- 
scribe preliminary results on the effects of surface immobilization on 
the thermolysis of 1,3-diphenylpropane, whose fluid phase behavior 
has been extensively investigated. 


50186 Characterization of Se-loaded molecular sieves A, X, 
Y, AIPO-5, and mordenite. Parise, J.B. (E. |. du Pont de Nemours 
and Co., Wilmington, DE (USA)); MacDougall, J.E.; Herron, N.; Far- 
lee, R.; Sleight, A.W.; Ying Wang; Bein, T.; Moller, K.; Moroney, 
L.M. Inorganic Chemistry (USA), 27(2): 221-228 (27 Jan 1988). 
DOE Contract ASO05-80ER10742. 

Selenium has been successfully loaded into molecular sieves A, 
X, Y, AIPO-5, and mordenite, and the products were characterized 
by using EXAFS, solid-state NMR, and diffuse-reflectance tech- 
niques. This study reveals selenium is predominantly of the trigonal 
(helical chains) form in all but the A sample, where only the Seg.- 
crown ring form is found. A mixture of allotropes and helical chains 
occupy the large 3D-pore and channel systems of molecular sieves 
X and Y; however, a single, probably fixed-pitch helical-chain al- 
lotrope occupies the more constrained 12-membered-ring channels 
found in mordenite and AIPO-5. The high degree of order in these 
last two sieves is reflected in a strong second-shell feature in the 
EXAFS spectra. 22 refs., 12 figs., 3 tabs. 


50187 Dioxygen difluoride: Electron diffraction investigation 
of the molecular structure in the gas. Hedberg, L. (Oregon State 
Univ., Corvallis (USA)); Hedberg, K.; Eller, P.G.; Ryan, R.R. Inor- 
ganic Chemistry (USA), 27(2): 232-235 (27 Jan 1988). 

An electron diffraction study of the structure of dioxygen difluoride 
(2F2) at —42°C has confirmed the results of an earlier microwave 
investigation. The molecule has Cosymmetry, a short O-O bond, 





and extraordinarily long O-F bonds: rg(O-O) = 1.216 (2) A, rg(O-F) 
= 1.586 (2) A. Other parameter values are £,FOO = 109.2 (2)°, 
ZLaFOOF = 88.1 (4)°, (O-O) = 0.046 (3) A, (O-F) = 0.069 (3) A, 
\(O. - -F) = 0.073 (4) A, and I(F---F) = 0.113 (10) A; the | values are 
rms amplitudes of vibration, and the parameter uncertainties are es- 
timated 2c. The data are consistent with a high barrier to internal 
rotation. There is no evidence for the presence of a planar form. At- 
tempts to detect OF radical or its dimer were unsuccessful. 23 
refs., 2 figs., 2 tabs. 


50188 Reductive quenching of 7E Cr(bpy)3** by Fe?* and 
Cr(bpy)32+. Bakac, A. (lowa State Univ., Ames (USA)); Zahir, K.; 
Espenson, J.H. Inorganic Chemistry (USA), 27(2): 315-318 (27 Jan 
1988). DOE Contract W-7405-ENG-82. 

The reductive quenching of the doublet excited state of 
Cr(bpy)3°+ by Fe(H2O).2* at pH 1 in aqueous perchlorate solutions 
produces Cr(bpy)3°*; k = (5.3 + 0.3) x 10© M-' s~' at 25°C and 
1 M ionic strength. Concurrent reduction of 7E Cr(bpy)3** by 
Cr(bpy)3°*, unrecognized in previous studies, provides a catalytic 
route for the deactivation of the excited state. This reaction can be 
eliminated by the addition of Fe(H20)¢°*, which rapidly oxidizes the 
chromium(II) complex; k = 9.2 x 10° M-' s—'. The quenching of 
2E Cr(bpy)s°+ by Cr(bpy)32+ was demonstrated by the effect of 
Fe2+ontheexcitedstatelitetimesandyielisofCr(bpy)32+ jn experiments with Fe@+ 
as quencher. This required solution of the differential rate equations 
by numerical integration; the program KINSIM was used and gave 
the value kc, = (5 + 3) x 10° M-' s—’. The indicated quenching 
reaction was also observed directly. 31 refs., 2 figs., 1 table. 


50189 Irreversible thermodynamics of polydisperse fluids. 
Kincaid, J.M. (SUNY, Stony Brook, NY (USA)); de Haro, M.L.; Co- 
hen, E.G.D. International Journal of Thermophysics (USA), 9(6): 
1031-1040 (Nov 1988). DOE Contract FG02-87ER13648. (CONF- 
880606-: 10. symposium on_ thermophysical properties, 
Gaithersburg, MD (USA), 20-23 Jun 1988). 

The entropy production, conservation laws, and linear constitua- 
tive equations that describe the irreversible behavior of polydisperse 
fluids near equilibrium are presented. The problems of computing 
transport coefficients and solving the hydrodynamic equations are 
discussed. 


50190 Enthalpies of formation of the monofiuorolanthanide 
complexes. Grant, P.M. (Lawrence Livermore National Lab., CA 
(USA)); Baisden, P.A.; Kinard, W.F.; Torres, R.A. Inorganic Chem- 
istry (USA), 27(7): 1156-1158 (6 Apr 1988). DOE Contract 
W-7405-ENG-48. 

The enthalpies of formation of the monofiuoro complexes of 13 
lanthanide elements and yttrium have been measured in aqueous 
solution at 25°C and an ionic strength of 1.0 M by titration calorime- 
try. Their results for YF*+ compare well with previously reported 
determinations obtained from temperature-coefficient variations of 
potentiometric data. The enthalpies of complexation for LnF*+ were 
found to be endothermic for all lanthanide metals studied and show 
considerably less variation with increasing atomic number than pre- 
vious studies. The authors values for AH19; for the lanthanides are 
much less endothermic than the earlier determinations and appear 
to agree well with electrostatic models which correlate entropies for 
fluoride complex formation with charge/radius ratios. These results 
indicate that the coordination behavior of the fluoride ion is more 
similar to that of the acetate ion than was previously though. 17 
refs., 3 figs., 1 tab. 


50191 Crown thioether chemistry: Homoleptic hex- 
akis(thioether) complexes of nickel(Il). Cooper, S.R. (Harvard 
Univ., Cambridge, MA (USA)); Rawle, S.C.; Hartman, J.R.; Hintsa, 
E.J.; Admans, G.A. Inorganic Chemistry (USA), 27(7): 1209-1214 
(6 Apr 1988). DOE Contract AC03-76SF00472. 

The Ni(Il) complexes of 1,4,7,10,13,16-hexathioacyclooctadecane 
(18S6, hexathia-18-crown-6), 2,5,8-trithianonane, 1,5,9- 
trithiacyclododecane (12S3, trithia-12-crown-3), and 
1,5,9,13,17,21-hexathiacyclotetracosane (24S6, hexathia-24-crown- 
6) have been synthesized and characterized by single-crystal x-ray 
diffraction and electronic spectroscopy. Each of these complexes 
contains a high-spin (Ni(thioether),)** cation with octahedral mi- 
crosymmetry. Comparison of these complexes shows that within a 
conserved coordination sphere the different ring sizes (1) change 
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the Ni-S distances by up to 0.05 A, (2) affect the ligand field split- 
ting by up to 10%, and (3) greatly influence the stability of the 
resulting complexes. Crystallographic data: (Ni(18S6))(picrate)>, 


C24H2gNgO14S,—Ni, monoclinic, space group C2/c (No. 15), a = 
21.079 (6) A, b = 8.685 (2) A, c = 18.399 (5) A, 6 = 93.63 (2)°, Z= 
4; (Ni(12S3)o)(BF4)o, CigHggBoFgS,Ni, orthorhombic, space group 
Pbca (No. 61), a = 19.369 (9) A, b = 12.500 (5) A, c = 11.862 (2) 
A, Z = 4; (Ni(24S6))(BF4)o, CigHssBoFgSgNi, monoclinic, space 
group C2/c (No. 15), a = 13.744 (5) Ab = 17.021 (5) A, c = 13.801 
(5) A, 6 = 113.25 (8)°, Z = 4. 37 refs., 5 figs., 9 tabs. 


50192 Tridentate coordination by a tripodal ligand system: 
Synthesis and crystal and moiecular structure of (diisopropy! 
(1,2-bis(diethyicarbamoyl)ethyl)phosphonate)erbium(Ill) nitrate. 
McCabe, D.J. (Univ. of New Mexico, Albuquerque (USA)); Duesler, 
E.N.; Paine, R.T. Inorganic Chemistry (USA), 27(7): 1220-1222 (6 
Apr 1988). DOE Contract AC04-79ER10465. 

Combination of Er(NO3)s3 x 5H20 swith 
tures of (CoHsO)3P(0) and the _ trifunctional 
(i-C3H7O)2P(O)CH(C(O)N(C2Hs)2)(CH2C(O)N(CoHs)2) leads to 
the formation of a_ crystalline complex, Er(NO3)3((i- 
C3H70)2P(O)CH(C(O)N(C2H5)2)(CH2C(O)N(C2Hs)2)). The complex 
was characterized by elemental analysis, infrared and NMR spec- 
troscopy, and single-crystal x-ray diffraction analysis. The complex 
was found to crystallize in the monoclinic space group P2,/n with a 
= 13.994 (3) A, b = 14.914 (4) A, c = 15.104 (3) x B = 103.74 (2)°, 
Z = 4, and V = 3062 (1) A®. The structure was solved by heavy- 
atom techniques, and blocked least-squares refinement converged 
with Re = 6.5% and Rye = 5.7% on 352 parameters and 3563 re- 
flections with F > 40(F). The Er ion is nine-coordinate by bonding 
with six oxygen atoms contributed by three bidentate nitrate ions 
and three oxygen atoms provided by one tripodal ligand. The impor- 
tant internal coordination sphere bond distances are Er-O(1) = 
2.298 (6) A, Er-O(4) = 2.326 (7) A, and Er-O(5) = 2.267 (8) A, 
which involve the ligand coordination sites, and Er-O(nitrate)a, = 
2.407 (9) A. 12 refs., 1 figs., 3 tabs. 


mix- 


ligand 


50193 Reaction chemistry of tris(trimethylsilyl)amine with 
monohaloboranes. Janik, J.F. (Univ. of New Mexico, Albuquerque 
(USA)); Narula, C.K.; Gulliver, E.G.; Duesler, E.N.; Paine, R.T. /nor- 
ganic Chemistry (USA), 27(7): 1222-1227 (6 Apr 1988). 

Reactions of tris(trimethylsilyl)amine, N(SiMe3)3, with several 
monochloroboranes, CH3NCH2CH2N(CH3)BCI, o-OC.H,OBCI, and 
SCH2CH2SBCi, have been examined, and the ((trimethylsi- 
lyl)amino)boranes 0o-OCgH,OBN(SiMe3)o, (0-OCgH,OB)2NSiMe3, 
SCH2CH2SBN(SiMe3)2, and (SCH2CH2SB)zNSiMe; have been 
prepared and characterized by spectroscopic methods. The molecu- 
lar structure of (0-OCgH,OB)2NSiMe, has been determined by 
single-crystal X-ray diffraction analysis and found to crystallize in 
the orthorhombic space group P2;2,2, (No. 19) with a = 7.189 (1) 
A, b = 19.387 (4) k c = 24.508 (4) AZ = 8, V = 3416 (1) A®, and 
Peaicd = 1.26 g cm-*. The structure was solved by direct methods, 
and blocked least-squares refinement converged with Rr = 10.1% 
and Rye = 9.2% on 3012 unique data with F > 20(F). The structure 
contains two independent molecules in the unit cell, and the central 
nitrogen atoms have a trigonal-planar geometry. | nt bond dis- 
tances include B-Nay = 1.421 (13) A, Si-Nay = 1.783 (7) A, and 
B-Oay = 1.390 (13) A. Attempts to prepare the 1,3,2-diazaborolidine 
CH3NCH2CH2N(CH3)BN(SiMes3)2 and triborylamine compounds by 
this synthetic method were unsuccessful. 35 refs., 4 tabs. 


50194 Synthesis and excited-state properties of rhodium(Ill) 
terpyridine complexes. Frink, M.E. (Univ. of California, Santa Bar- 
bara (USA)); Sprouse, S.D.; Goodwin, H.A.; Watts, R.J.; Ford, P.C. 
Inorganic Chemistry (USA), 27(7): 1283-1286 (6 Apr 1988). 
Reported are the photophysical properties of several previously 
known and newly synthesized rhodium(IIl) complexes of 2,2’:6’,2”- 
terpyridine: Rh(trpy)2**, Rh(trpy)(bpy)(py)**, and Rh(trpy)(bpy)Cl** 
(bpy = 2,2’-bipyridine; py = pyridine). The absorption spectrum of 
each of these complexes in aqueous solution is dominated by in- 
traligand x,-7,* transitions that obscure the regions where ligand 
field (LF) bands would be expected. However, the luminescence 
spectra both in ambient-temperature fluid solutions and in 77 K 
glasses show broad, Gaussian-shaped bands interpreted to be the 
result of emission from the lowest energy triplet ligand field states. 
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Photolysis of Rh(trpy)(bpy)Cl** in aqueous solution leads to photo- 
labilization of Cl-, as seen with other RhiIll) chloro amine 
complexes; however, the quantum yield proved to be quite small 
(0.002 moVeinstein), a feature that can be attributed to an unusually 
small rate constant for Cl~ labilization from the LF* state. 20 refer- 
ences, 1 figure, 3 tables. 


50195 Photobehavior of copper(I) compounds. 4. Role of the 
triplet state of (aryilphosphine)copper(!) complexes in the pho- 
tosensitized isomerization dienes. Liaw, B. (Univ. of Georgia, 
Athens (USA)); Orchard, S.W.; Kutal, C. Inorganic Chemistry (USA), 
27(8): 1311-1316 (20 Apr 1988). 

Photoisomerization of cis- and trans-piperylene can be sensitized 
with high quantum efficiency by Cu(diphos)BH, (diphos is 1,2- 
bis(diphenylphosphino)ethane) and Cu(prophos)BH, (prophos is 
1,3-bis(diphenylphosphino)propane). Sensitization is accompanied 
by quenching of the emissive °(c-ax) excited state in each cop- 
per(l) complex, and the two processes occur with identical 
Stern-Volmer kinetics. Measurements of the trans/cis diene ratio at 
the photostationary state can be used to estimate the triplet-state 
energy as 60-61 kcal for Cu(diphos)BH, and > 61 kcal for 
Cu(prophos)BH,; additional evidence suggests that 66-67 kcal is a 
reasonable value for the latter complex. Collectively, the results 
support the assignment of triplet-triplet energy transfer as the pri- 
mary mechanism for sensitization and quenching in these systems. 
This mechanism also can accommodate earlier reports that 
Cu(diphos)BH, and Cu(prophos)BH, sensitize the valence isomer- 
ization of norbornadiene to quadricyclene with markedly different 
quantum efficiencies. 17 refs., 6 figs., 2 tabs. 


50196 A_ series of  thallium-iron carbonyl cluster 
molecules: Structural comparisons of (Et,N)o(TloFe,(CO),.¢), 
(Et,N)4(Tl,Feg(CO)39), and (Et,N)¢(TigsFe;9(CO)a¢). Whitmire, K.H. 
(Rice Univ., Houston, TX (USA)); Cassidy, J.M.; Rheingold, A.L.; 
Ryan, R.R. Inorganic Chemistry (USA), 27(8): 1347-1353 (20 Apr 
1988). 

Thallium salts and in situ generated K*(HFe(CO),4)~ react to form 
K*+(TK(Fe(CO),4)o). The (EtgN)* salt exists as a dimer in the 
solid state. Results of single crystal x-ray analysis of 
(EtyN)o(TIFe4(CO)16)Er4N)o(I) are reported. The dimerization occurs 
through the formation of an asymmetric TloFe2Parallelogram with 
Ti-Fe distances of 2.632 (5) and 3.038 (4) A. The Fe atoms in the 
parallelogram are pseudooctahedrally coordinated by the two thal- 
lium atoms and four carbonyls. The remaining Fe(CO),4 groups are 
trigonal bipyramids with thalliums located in axial sites (dj_F. = 
2.553 (5) A). (EtgN)o(I) is monomeric in solution and loses CO 
upon standing or irradiation to produce (EtyN)4(Tl4Feg(CO)s39) 
((EtgN)4(Il)), which has also been characterized by single-crystal x- 
ray diffraction: monoclinic space group P2,/n, with a = 12.723 (6) 
A, b = 16.077 (6) A, c = 21.430 (9) A, 6 = 95.97 (4)°, Z = 2, and V 
= 4360.2 AS. It too contains a Tl,Fe. parallelogram with dyj_F. = 
2.781 (5) and 2.786 (6) A. In addition those two thalliums bridge 
Fe2(CO)¢(u-CO)(u-TIFe(CO)4) groups. The CO loss reaction is re- 
versible under pressures of CO. Structural comparisons are made 
of (EtgN)o(l) and (Et,N),(Il) to the previously reported 
(EtgN)4(TleFe19(CO)s6) ((EtgN)a(Ill)): monoclinic space group P2,/n 
with a = 12.266 (5) A, b = 20.547 (3) A, c = 22.892 (6) A, 6 = 93.24 
(3)°, Z = 2, and V = 5759.7 A. 33 refs., 4 figs., 10 tabs. 


50197 Effect of pressure-induced freezing on the energy of 
the intervalence electronic absorption band of a binuclear 
mixed-valence complex. Hammack, W.S. (Univ. of Illinois, Urbana 
(USA)); Drickamer, H.G.; Lowery, M.D.; Hendrickson, D.N. /nor- 
ganic Chemistry (USA), 27(7): 1307-1308 (6 Apr 1988). DOE 
Contract AC02-76ER01 198. 

The results of a study of the effect of pressure-induced freezing 
on the energy of the intravalence-transfer (IT) band of the I3~ salt 
of the mixed-valence diferrocenylacetylene cation are reported. 
Spectra taken at pressures below and above the freezing point ex- 
hibit peak shifts significantly to lower energy but by less than 40% 
of the predicted value. It is proposed that for intramolecular electron 
transfer within a large metal complex with pi electrons, the field sup- 
plied by the ligands in addition to that of the electrons in the 
metal-ligand bond plus that of a relatively rigid solvation shell dilutes 
the effect of the dielectric continuum. 15 references, 1 figure. 
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50198 Molecular dynamics studies of the equilibrium and 
saddle-point geometries of MX; molecules (n = 2-7). McDowell, 
H.K. (Los Alamos National Lab., NM (USA)); Chiu, H.L.; Geldard, 
J.F. Inorganic Chemistry (USA), 27(10): 1674-1678 (18 May 1988). 

Two nuclear potential functions that have the property of invari- 
ance to the operations of the permutation group of nuclei in 
molecules of the general formula MXn, n = 2-7, are described. Such 
potential functions allow equivalent isomers to have equal energies 
so that various statistical mechanical properties can be simply de- 
termined. The first contains two-center interactions between pairs of 
peripheral atoms, and the second function contains three-center in- 
teractions. Equations are given which define both the functions in 
terms of k and Q, force constants, Ara,, the change in bond length 
between the x atom a and the central atom yu, and 6, the angle 
subtended at the central atom X by atoms *“fa and B for which 
the preferred value is x. The force fields derived from these two po- 
tential functions have been used to determine the equilibrium and 
saddle-point geometries of the series of molecules MX,, n = 2-7. 
These fields predict equivalent equilibrium and saddle-point geome- 
tries for MX» through MX¢ but not for MX7. In this case, the first 
function gives a Ds, but equilibrium geometry with two close-lying 
saddle-point geometries (the first of symmetry Ca, a trigonal prism 
capped on a square face; the other C3,, an octahedron capped on 
a face). The second potential function gives an equilibrium geome- 
try with symmetry C, and the three geometries above as close-lying 
saddie-point ones. In addition, the dynamic behavior of MXs and 
MX7 molecules follows as a natural consequence of these force 
fields in contrast to the relative rigidity of the others which belong to 
the crystallographic point groups. 41 refs., 2 figs., 3 tabs. 


50199 4-Cyanopyridine-bridged binuclear and_ trinuclear 
complexes of ruthenium and iron. Katz, N.E. (Brookhaven Na- 
tional Lab., Upton, NY (USA)); Creutz, C.; Sutin, N. ‘Inorganic 
Chemistry (USA), 27(10): 1687-1694 (18 May 1988). DOE Con- 
tract ACO02-76CHO00016. 

The bis(nitrile)-bound isomer of  cis-bis(2,2’-bipyridine)bis(4- 

cyanopyridine)ruthenium(Il) (pKao = 2.1, pKa; = 1.7 in 0.5 M 
aqueous NaCl) has been synthesized and used to form polynuclear 
species by attaching Ru(NH3)5 or Fe(CN)s moieties to the pyridine 
nitrogen sites. IR uv-vis, and electrochemical data are reported for 
Ru(bpy)2(4-CNpyR)2, R = CH3* or Ru(NHs3)s, and for Ru(bpy)o(4- 
CNpy)(4-CNpyR), R = Fe(CN)s. The nitrile stretching frequenc 
is lower in all of the complexes (2239 cm-', R = 
0; 2237 cm-', R = Fe(CN)s*-; 2180 cm-', R = 
Ru(NH3)5*+) than in free 4-cyanopyridine (2243 cm-'). The 
Ru(bpy)2_centeredredoxpotentialforReOishigh+1.53WvsSSCEincH3CN, as are 
absorption and emission maxima (A,gp. = 404 nm in acetonitrile, Aem 
= 555 nm in a DMF/CH2Cl. glass at 77 K). The polynuclear com- 
plexes can be oxidized with Bra to generate valence-trapped 
mixed-valence complexes in which the central unit is Ru''(bpy)o 
while the terminal M’ units (Fe(CN)s or Ru(NHg3)s) are present as 
M'(lll). Metal-to-metal charge-transfer absorption (Ru(Il) to M’(IIl)) is 
observed at ~ 650 nm (M’ = Ru(NHs3)s in acetonitrile) and ~ 630 
nm (M’ = Fe(CN)s in water). Both pyridine- and nitrile-bound iso- 
mers of Ru(NHg3)s(4-CNpy)** have been isolated as solids, and 
their properties are also reported. 49 refs., 5 figs., 5 tabs. 
50200 Synthesis of a lariat ether having a _phos- 
phinic acid functional group and the crystal structure 
of its Nat complex: Sodium  sym-((dibenzo-14- 
crown-4-oxy)methyl)phenyiphosphinate dihydrate diethanolate. 
Sachleben, R.A. (Oak Ridge National Lab., TN (USA)); Burns, J.H.; 
Brown, G.M. Inorganic Chemistry (USA), 27(10): 1787-1790 (18 
May 1988). DOE Contract AC05-840R21400. 

A dibenzo-14-crown-4 ether with a pendant arm carrying a phos- 
phinic acid moiety was synthesized and the crystal structure of its 
sodium salt determined by x-ray diffraction methods. The V-shaped 
macrocycle is almost identical with the unsubstituted version and 
has its four ether O atoms oriented to one side in a plane. The Na* 
ion is bonded to these atoms and is 1.5 A above the plane; it is 
also bonded to the O atom of the oxymethyl side arm and to the O 
atoms of one water and one ethanol molecule. The phosphinate 
anion does not coordinate directly to the Na* ion but is attached in- 
directly through an intermediate H2O molecule. A hydrogen bonding 
network joins the complex molecules into dimers that interact with 





each other in the crystal only through van der Walls contacts. The 
acid and the salt were also characterized by ir and NMR spec- 
troscopy, and the pKa was determined to be 4.5 in 80% 
methanol-water. Crystallographic data for NaPC29H420,;: +mono- 
clinic, a = 18.439 (2) A, b = 8.680 (1) A, c = 20.606 (1) A, 6 = 
102.95 (1)°, space group P2,/n, Z = 4. 28 refs., 2 figs., 5 tabs. 


50201 Synthesis and characterization of technetium(V) com- 
plexes with amine, alcoholate, and chloride ligands. Pearlstein, 
R.M. (Massachusetts Institute of Technology, Cambridge (USA)); 
Lock, C.J.L.; Faggiani, R.; Costello, C.E.; Zeng, C.H.; Jones, A.G.; 
Davison, A. Inorganic Chemistry (USA), 27(14): 2409-2413 (13 Jul 
1988). 

Two general routes for the preparation of technetium complexes 
with aromatic amine, chloride, and alkoxide ligands are presented. 
The reactions of the tetrachlorooxotechnetate(V) anion of 
(n-Bu,4N)[TcOCl4] with pyridine in tetrahydrofuran/alcohol sol- 
vent or of the dioxotetrakis(pyridine)technetium(V) cation of 
[TceOo(py)4]Cl with LiCl in sulfuric acid/alcohol both yield a neu- 
tral alkoxydichlorooxobis(pyridine)technetium(V) complex. The 
same isomer appears to result from either route. The 
analogous thiazole derivatives may be prepared in a 
like manner. The complex  chioro(1,2-ethanediolato)oxo(1,10- 
phenanthroline)technetium(V), TeOCl(C2H4O2)(Ci2HgNo), is 
prepared from (n-Bu,N)[TcOCk] with 1,2-ethanediol and 1,10- 
phenanthroline in methanol. This complex was characterized by ir, 
uv/vis, and 'H and °°Te NMR spectroscopies and by fast atom 
bombardment mass spectrometry. Further insight into the bonding 
in this complex comes from the single-crystal x-ray structure deter- 
mination. The space group is monoclinic, P2;/c, with a = 7.440 (2) 
A, b = 8.928 (3) A, c = 21.355 (4) A, 6 = 92.48 (2)°, V = 1417.2 (7) 
A®, and Z = 4. The structure was solved by standard methods and 
refined to R = 0.051 and Rw = 0.036 based on 1859 reflections. 
The oxo and chloride ligands are mutually cis in the highly distorted 
octahedral coordination sphere. The unusually long Te-Cl bond 
length (2.418 (2) A) is attributed to a trans influence exerted by the 
coordinated diolate. This effect combined with short lengths for the 
C-C bond (1.491 (1) A) and for the O-Te-O linkage (1.924 (4), 1.902 
(3) A) suggests partial multiple bonding between the technetium 
and the diolate. 38 references, 2 figures, 3 tables. 


50202 Reactions of the superoxochromiumiill) ion with 
transition-metal complexes. Brynildson, M.E. (iowa State Univ., 
Ames (USA)); Bakac, A.; Espenson, J.H. Inorganic Chemistry 
(USA), 27(15): 2592-2595 (27 Jul 1988). DOE Contract W-7405- 
ENG-36. 

The reactions of the superoxochromiumi(III) ion, CrO2**, with a 
number of one-electron-reducing agents have been examined in 
acidic aqueous solutions at 25°C and 0.10 M ionic strength. The re- 
sults are consistent with an outer-sphere mechanism for Ru(NH3)¢** 
(k = 95 x 105 M-' s—"), Co(sep)** (8.5 x 10° M-' s-'), and 
V(H2O)¢2* (2.3 x 10° M-' s—'). The reactions with Fe(H20).2*, 
Co(((14)aneN4)(OH)2)22*, and Co((15)aneN,4)(OH2)2** take place 
by an inner-sphere mechanism characterized by the formation and 
subsequent decomposition of binuclear intermediates. The rate con- 
stants for these reactions have values 4.5 x 10°, ~ 7 x 10®, and 
6.2 x 10° M-' s—’, respectively. 26 refs., 4 figs., 1 tab. 


50203 Characteristic vibrational frequencies and normal 
modes of the CCO ligand in trinuclear ketenylidene clusters. 
Sailor, M.J. (Northwestern Univ., Evanston, IL (USA)); Went, M.J.; 
Shriver, D.F. Inorganic Chemistry (USA), 27(15): 2666-2672 (27 
Jul 1988). DOE Contract FG02-86ER13640. 

The two stretching vibrations associated with the CCO ligand in 
(PPN)o(Ru3(CO)¢(uz-CO)3(43-CCO)) (1) have been identified by iso- 
topic substitution and fit to an approximate normal-coordinate 
analysis. The high-frequency CCO stretching component occurs in 
the carbonyl stretching region (1977 cm~"), and significant mixing 
occurs between this CCO stretch and a terminal carbonyl stretch of 
the same symmetry. The low-frequency CCO stretching vibration 
has been identified in the Raman spectrum of 1 and in the IR or 
Raman spectra of the ketenylidene clusters H2Rug(CO)9(uz3-CCO), 
(PPN)2(Fe3(CO)9(u3-CCO)), and (Co3(CO)9(ug-CCO))(PFe). This 
mode was found in the 1200-1350-cm~" range, with the more posi- 
tively charged clusters having lower frequencies. The position of the 
high-frequency CCO stretch of (PPN)o(Ru3(CO)¢(u-CO)3(u43-CCO)) 
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is sensitive to isotopic substitution at the central carbon atom of the 
CCO but relatively unaffected by '°C substitution at the basal car- 
bon. The converse is true for the low-frequency CCO stretch. This 
pattern of isotope shifts has a simple explanation in the form of the 
normal modes, and it should prove useful in the search for CCO on 
metal surfaces. Several of the framework vibrations associated with 
the MgC core of the above ketenylidene clusters are reported. As- 
signments were made with the aid of Raman depolarization ratio 
measurements on samples in CH2Cl, solution and in some cases 
on polycrystalline solids. 36 refs., 8 figs., 6 tabs. 


50204 Importance of metal-metal interactions through the P- 
P bonds for the multidimensional electrical properties of MP4 
(M = V, Cr, Mo). Alvarez, S. (Universitat de Barcelona (Spain)); 
Fontcuberta, J.; Myunghwan Whangbo. Inorganic Chemistry (USA), 
27(15): 2702-2706 (27 Jul 1988). DOE Contract FG05-86ER45259. 

The electronic structures of MP, (M = V, Cr, Mo) were examined 
by performing tight-binding band calculations on VP4. The MP, 
phase has a structure in which metal atom chains are sandwiched 
between P,?- layers. Despite this apparently one-dimensional char- 
acter, the tz,-block bands of VP, are dispersive not only along the 
chain but also along the interchain and interlayer directions. This 
study shows that the multidimensional nature of those bands origi- 
nates from the fact that metal atom chains interact with one another 
through the P-P bonds of the P,?- layers. Their Fermi surface cal- 
culations reveal that VP, is a three-dimensional metal, while CrP, 
and MoP, are semimetals. 19 refs., 5 figs., 2 tabs. 


50205 Estimation of the Rh-Rh bond dissociation energy in 
the (octaethylporphyrinato)rhodium(Il) dimer by 'H NMR line 
broadening. Wayland, B.B. (Univ. of Pennsylvania, Philadelphia 
(USA)); Coffin, V.L.; Farnos, M.D. Inorganic Chemistry (USA), 
27(15): 2745-2747 (27 Jul 1988). DOE Contract FG02-86ER13615. 

The octaethylporphyrin dimer ((OEP)Rh)2 has been reported to 
have an interesting range of organometallic reactivity. An estimation 
of the Rh-Rh bond dissociation energy (BDE) in the dimer from 1H 
NMR line broadening studies is reported herein. This value for the 
dissociation energy has been used in deriving the (R-H)BDE in 
(OEP)Rh-H and the (Rh-C)BDE in (OEP)Rh-CHO. 19 references, 2 
figures. 


50206 % Tc NMR spectroscopy of technetium(l) phosphine 
and phosphite complexes. Davison, A. (Massachusetts Institute of 
Technology, Cambridge (USA)); Kronauge, J.F.; Jones, A.G.; Pearl- 
stein, R.M.; Thornback, J.R. inorganic Chemistry (USA), 27(18): 
3245-3246 (7 Sep 1988). 

A range of diamagnetic complexes with technetium in valence 
states of +1 to +7 has been studied, and the results of some stud- 
ies on technetium(|) complexes are reported. The resonance of a 
Te(l) complex, [Te(CNBu')¢], was measured with several different 
spectrometers and was found to be —1914 ppM. The spectra of 
more than 20 different analogs with substituted isocyanides have 
been measured, and all were found to fall within 50 ppM of the tert- 
butyl derivative. A great deal of difference in the resonance values 
reported for the Te(l) complex, [Tc(dmpe)s]* (dmpe = 1,2- 
bis(dimethylphosphino)ethane) is noted. Results of studies of a 
mixed sample of (NH,4)[Tc,] and [Tc(dmpe)3](PF,) noted that the ob- 
served resonance attributable to pertechnetate is in the region of 
500 ppM. 14 references, 1 figure. 


50207 Characterization of a series of lanthanide amine cage 
complexes. Smith, P.H. (Lawrence Berkeley Lab., CA (USA)); 
Reyes, Z.E.; Lee, C.; Raymond, K.N. Inorganic Chemistry (USA), 
27(23): 4154-4165 (16 Nov 1988). 

A series of encapsulated lanthanide amine complexes (Ce, Pr, 
Eu, and Y) have been prepared according to a template synthesis 
previously described. The ligand of the complexes was 1,9- 
bis(2-aminoethyl)-1,4,6,9,12,14-hexaazacyclohexadecane (L). The 
reduction potentials of these compounds studied in propylene car- 
bonate are reported, and the results suggest that the dibridged 
bis(tren) ligand (L) imparts a large stabilization to the +3 oxidation 
state relative to the +2 oxidation state. 29 refs., 10 figs., 11 tabs. 


50208 Adsorbed thiophenol and related compounds studied 
at Pt(111) electrodes by EELS, Auger spectroscopy, and cyclic 
voltammetry. Stern, D.A. (Univ. of Cincinnati, OH (USA)); Wellner, 
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E.; Salaita, G.N.; Laguren-Davidson, L.; Lu, F.; Batina, N.; Frank, 
D.G.; Zapien, D.C.; Walton, N.; Hubbard, A.T. Journal of the Ameri- 
can Chemical Society (USA), 110(15): 4885-4893 (20 Jul 1988). 

Adsorption of the following compounds from aqueous solutions at 
well-defined Pt(111) single-crystal surfaces has been studied: 
2,5-dihydroxythiophenol (DHTP); 2,5-dihydroxy-4-methylbenzyl mer- 
captan (DMBM); thiophenol (TP); pentafluorothiphenol (PFTP); 
2,3,5,6-tetrafluorothiphenol (TFTP4); 2,3,4,5-tetrafluorothiophenol 
(TFTP2); and benzyl mercaptan (BM). Adsorbed layers formed from 
DHTP or DMBM were found by cyclic voltammetry to undergo re- 
versible two-electron, two-proton electrochemical oxidation-reduction 
and were shown to be stable under vacuum. Therefore, the results 
of surface spectroscopy in ultrahigh vacuum are directly applicable 
to the liquid-solid and vapor-solid chemistry and electrochemistry of 
these compounds. Packing density (adsorbed moles per unit area) 
was measured for each compound by quantitative Auger electron 
spectroscopy. Vibrational spectra of the adsorbed layers from these 
compounds were obtained by electron energy-loss spectroscopy 
(EELS) and were compared with the infrared (IR) spectra of the 
parent compounds in KBr. The EELS and IR spectra were quite 
similar except that the mercaptan hydrogen is fost during adsorp- 
tion, and EELS de-emphasizes the O-H stretching modes of 
phenolic compound such as DHTP and DMBM. Each of these com- 
pounds is evidently attached to Pt(111) predominantly through the 
sulfur atom. LEED observations reveal that, except for the DMBM 
layer which has (2,/3 x 2,/3)R30°C symmetry, these compounds 
adsorb without long-range ordering with respect to the Pt(111) sur- 
face, although their large, constant packing density and attachment 
through the S atom is evidence that the adsorbed molecules are 
uniformly oriented. 15 references, 10 figures, 4 tables. 


50209 Preparation and reactions of tantalum alkylidene com- 
plexes containing bulky phenoxide or thiolate ligands. 
Controlling ring-opening metathesis polymerization activity and 
mechanism through choice of anionic ligand. Wallace, K.C. 
(Massachusetts Institute of Technology, Cambridge (USA)); Liu, 
A.H.; Dewan, J.C.; Schrock, R.R. Journal of the American Chemical 
Society (USA), 110(15): 4964-4977 (20 Jul 1988). DOE Contract 
FG05-86ER75292. 

Addition of LIDIPP = 0-2,6-Cg6H3-i-Pro to Ta(CH-t- 
Bu)(THF)2Cls yields Ta(CH-t-Bu)(DIPP)3(THF) (1) in high yield. 
Ta(CH-t-Bu)(DMP)3(THF) (8; DMP = O-2,6-CgH3Me2) and Ta(CH-t- 
Bu)(TIPT)3(THF) (5; TIPT = S-,2,4,6-CgHoi-Pr3) can be prepared by 
analogous methods. 1 reacts rapidly with 1 equiv of styrene to give 
the tantalacyclobutane complex Ta[CH(Ph)CH(t-Bu)CH2](DIPP)s3. 
The crystal and molecular structure of the complex are reported. An 
analogous reaction between 1 and vinyltrimethylsilane gives 
Ta(CHSiMe3)(DIPP)3(THF) or Ta[CH(SiMe3)CH(SiMe3)CH2](DIPP)3 
depending upon reaction conditions; the two are in 
ready equilibrium. 1 reacts smoothly with ethylene to give 
Ta(CH2CH2CHz2)(DIPP)s in high yield, but treatment of 1 with olefins 
such as propylene or 1-butene did not lead to any characterizable 
species. Addition of excess cis-2-pentene to 1 results in rapid 
metathesis (100 equiv to equilibrium in < 15 min), but activity is 
short-lived. In contrast to reactions between 1 and olefins, Ta(CH-t- 
Bu)(TIPT)3(THF) does not react with ordinary olefins and will not 
metathesize them. Tantalacyclobutane complexes containing the 
DIPP ligand react with the carbonyl functionality to give a mixture of 
insertion chemistry (oxytantalacyclohexane complexes) and Wittig- 
like reactivity, depending upon the carbonyl compound, the 
tantalacycle, and the temperature. 1 reacts with norbornene to give 
an isolable tantalacyclobutane complex, Ta[CH(CsHg)CHCH(t- 
Bu))(DIPP)3, whose crystal structure is reported. 25 references, 9 
figures, 7 tables. 


50210 Reactions of polypyridylchromiumiIl) ions with oxy- 
gen: determination of the self-exchange rate constant of Oo/ 
O2-. Zahir, K. (lowa State Univ., Ames (USA)); Espenson, J.H.; 
Bakac, A. Journal of the American Chemical Society (USA), 
110(15): 5059-5063 (20 Jul 1988). DOE Contract W-7405-ENG-82. 

Reductive quenching of the *E excited states of Crlg°+ com- 
plexes, where L is 2,2’-bipyridine (bpy), 1,10-phenanthroline (phen), 
and their substituted analogues, by disodium ethylenediaminete- 
traacetate and sodium oxalate was studied by use of laser flash 
photolysis. The quenching by both compounds results in the rapid, 
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irreversible formation of Crlg**+ with a quantum yield that can ap- 
proach a value of 2.0. This novel method for the generation of 
Crlg2+ was utilized to study the reactions of Cri32+ with ground- 
state dioxygen. The rate constants for these reactions show a linear 
dependence on 5G° as predicted by Marcus theory and range from 
25 x 10° M-' s—' (Cr(5-Ciphen)s2+) to 25 x 107 M-' s-1 
(Cr(Mesphen)3**). It is postulated that the reactions proceed by 
outer-sphere electron transfer to yield superoxide ion as the initial 
product, as supported by the quantity of HO, determined after it 
disproportionation. The electrostatically corrected Marcus cross- 
relation yielded ko. = 2 + 1 M~' s~' for the self-exchange rate 
constant of the O2/O2~ couple. A close inspection of the data ob- 
tained in this work along with the literature data strongly suggests 
that the true value of Kzo lies in the range 1-10 M~' s~". 31 refer- 
ences, 3 figures, 1 table. 


4004 Electrochemistry 


50211 (DOE/ER/13666-T1) Chemically modified electrodes 
and related solution studies: Technical progress report, Jan- 
uary 15, 1989-September 15, 1989. Elliott, C.M. Colorado State 
Univ., Fort Collins, CO (USA). Dept. of Chemistry. 1989. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER13666. Order Number DE90000511. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Studies have been conducted in the following areas: (1) develop- 
ment of a better theoretical understanding of charge transport 
processes in various conducting polymers, (2) extension of the 
study of heteropolynuclear Fe/4Ru porphyrin complexes, including 
an electrochemically polymerizable version which forms polymer 
films capable of catalyzing the electrochemical oxidation of many 
olefins, (3) synthesis of several soluble polymers containing gem- 
dihalides for use in the preparation of polymer-bound dinuclear 
molybdenum sulfur complexes for electrocatalytic hydrogenations, 
(4) studies have continued with electronically conducting films made 
from ester-substituted bipyridine complexes of ruthenium, and (5) 
we have attempted, in conjunction with 1, 2 and 4, above to de- 
velop a better understanding of the structural details of various 
electrode bound polymer films. 9 refs. 


50212 (DOE/ER/13943-1) Theoretical and experimental 
study of mixed solvent electrolytes: Annual progress report, 
July 1, 1988—-December 31, 1989. Cummings, P.T. Virginia Univ., 
Charlottesville, VA (USA). School of Engineering and Applied Sci- 
ence. Aug 1989. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FGO5-88ER13943. (UVA-527381). Order Number 
DE90000113. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Progress has been made on three of the four main objectives of 
the research program as originally envisaged. As described in the 
separately submitted continuation proposal, the personnel required 
to make significant progress in the coming year are now in place 
and we expect a particularly productive second funding period. 


50213 Electrocatalysis at a novel electrode coating of non- 
stoichiometric tungsten (VI,V) oxide aggregates. Kulesza, P.J. 
(Univ. of Warsaw (Poland)); Faulkner, L.R. Journal of the American 
Chemical Society (USA), 110(15): 4905-4913 (20 Jul 1988). DOE 
Contract AC02-76ER01198. 

Cycling the potential between 0.8 and —0.4 V vs. SCE in the col- 
loidal mixture of WO3-2H20/WO3-H20 existing in 2 M H2SO, at 
35°C causes the electrodeposition of stable, mixed-valent W(VI,V) 
oxide aggregates on common electrode substrates. Infrared spec- 
troscopy confirmed the presence of H2O in the deposit and showed 
that the extent of hydration is lower than in WO3-H20. Well-defined 
redox transitions have been attributed to the reductive formation 
and oxidative elimination of hydrogen W oxide bronzes in dihydrate 
portions of the film. Reduction of monohydrate semirigid microstruc- 
tures in the film is more reversible and apparently leads to lower 
substoichiometric W oxides. Depth profiles were determined by 
Auger electron spectrometry and secondary ion mass spectrometry. 
The coating is easily permeable to ions, and the dynamics of 
charge propagation and electrochromism are comparable to those 
of dihydrate films. The W(Vi,V) oxide film catalyzes the electrore- 
duction of bromate to bromide in H2SO,4. At bare carbon, BrO3~ is 





not reduced prior to the onset of hydrogen evolution at about —0.7 
V. At the modified surface, a bromate reduction peak appears at 
about —0.1 V vs SCE. The peak is linear with concentration from 
10-5 to 10-°M and is nearly diffusion-controlled. Cyclic and rotat- 
ing disk voltammetry have been employed to characterize the 
catalytic reaction between BrO,~ and reduced centers in the film. 
For typical quantities of the W(VI,V) oxide film (1-4) x 10-7 mol 
cm~" was found. 60 references, 15 figures, 4 tables. 


4005 Photochemistry 
Refer also to citation(s) 50194, 50195, 50210 


50214 Photoaquation reactions of chromiumilIll) polypyridine 
complexes induced by sequential biphotonic irradiations. Van 
Vlierberge, B. (Univ. of Notre Dame, IN (USA)); Ferraudi, G. /nor- 
ganic Chemistry (USA), 27(8): 1386-1389 (20 Apr 1988). 

The long-lived, low-lying doublet states of Cri(Ill) polypyridine 
complexes have been generated and irradiated by using sequential 
biphotonic techniques. The detection of products and the time- 
resolved spectroscopy of the processes have shown that biphotonic 
irradiation induces a ligand photolabilization independent of acid 
concentration. Such a reaction cannot be associated with the photo- 
labilization induced in monophotonic irradiations with low light 
intensities and has been related to processes initiated in upper ex- 
cited states. 17 refs., 3 figs., 1 tab. 


50215 Fluorescence quenching and electron transfer in 
water-soluble copolymers of methacrylic acid and vinylperylene 
or N-[10-(4-aminonaphthalimide)]-2-methylacrylamide. Stramel, 
R.D. (Univ. of Texas, Austin (USA));-Webber, S.E.; Rodgers, M.A.J. 
Journal of Physical Chemistry (USA), 92(23): 6625-6630 (17 Nov 
1988). DOE Contract FG05-86ER13629. 

Copolymers of methacrylic acid and vinylperylene or N-[10-(4- 
aminonaphthalimide)]-2-methacrylamide (ANI) have been prepared, 
and the fluorescence spectroscopy of the polymers has been stud- 
ied in aqueous solution. Methylviologen (MV2+) and sulfonated 
propylviologen (SPV) quench the fluorescence of the chromophores, 
resulting in charge-separated products at low pH. Yields of the re- 
duced viologens sensitized by perylene are 0.41 and 0.36 for SPV 
and MV*+, respectively. For ANI these values are 0.18 and 0.07. 
Recombination of the charge-separated ions occurs via a second- 
order process: Kyy.+/PER-* = (2.1 + 0.5) x 107° M-' s~1; Kepy,-/ 
PER-* = (8.0 + 3) x 10° M-' s—?; kyy.+/ANI* = (9.0 + 0.5) x 
10° M-" s—1; Kgpy.-/ANI* = (1.1 + 0.1) x 107° M-1? s-" (all in 
oxygen-free solution). 


4006 Radiation Chemistry 
Refer also to citation(s) 49046, 49955, 51226, 51351 


50216 (AD-A-208438/2/XAB) Resist sensitivity enhancement 
by radiation-induced modification. Technical report. Moore, J.A.; 
Choi, J.O .; Kim, S.Y.; Corelli, J.C. Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Chemistry. Jun 1989. 32p. (TR-9). Avail- 
able from NTIS, PC A03/MF A01. 

Exposure of polymethyl methacrylate, PMMA, to electrons, pro- 
tons, x rays and ultraviolet radiation creates free radicals that 
combine with acrylic acid in a chain reaction to form graft and/or 
block copolymers with solubilities different from PMMA. Appropriate 
solvents develop negative images generated at doses on the order 
of 1,000 times less than those needed to form positive images in 
PMMA. At doses exceeding optimum values, growth of the image 
occurs vertically and laterally. High-fidelity replication can be accom- 
plished by controlling dose and by using more-aggressive solvents. 
Enhanced dry-etch resistance can be conferred on the acrylic acid- 
modified PMMA by permitting it to imbibe calcium ion. 


50217 (AD-A-208517/3/XAB) Degradation of poly(methyi 
methacrylate) by deep uv (ultraviolet), x-ray, e-beam, and pro- 
ton irradiations. Technical report. Moore, J.A.; Choi, J.O .; 
Corelli, J.C.; Silverman, J.P.; Bakhru, H. Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Chemistry. 1988. 6p. (TR—10). Avail- 
able from NTIS, PC A02/MF A01. 
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Pub. in Jnl. of Vacuum Science and Technology, Vol. B6, No. (6), 
2286-2289(Nov/Dec 1988). 

The chemical changes in poly (methyimethacrylate) (PMMA) 
caused by irradiation with deep ultraviolet (UV), x-ray, electron, and 
proton beams were studied by gel permeation chromatography, 
Fourier-transform infrared, and UV spectroscopy. The quantitative 
analysis of spectroscopic changes (Beer's law) demonstrated a +:1 
correspondence between the disappearance of ester groups and 
the generation of doubie bonds in the polymer chain by all types of 
radiation. The ratio of main chain scission to changes in the number 
of ester groups and unsaturated bonds was compared to determine 
the characteristics of degradation of PMMA by the different types of 
radiation. This ratio for deep UV data was very close to the quan- 
tum yield of main chain scission of PMMA as reported in the 
literature. High-energy radiation was approx. 10 X more efficient 
than deep UV in a causing main chain scission with removal of 
fewer ester groups. Protons induced more main-chain scission the 
electrons. X-ray irradiation was the most efficient at causing main- 
chain scission of the four different types of radiation. 


50218 (BARC—1438) Radiolytic generation of gases in reac 
tors. Ramshesh, V.; Venkateswarlu, K.S. Bhabha Atomic Research 
Centre, Bombay (India). 1988. 22p. Order Number DE90602321. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
Water or heavy water is used in different circuits in a reactor. 
Their most common use is as a moderator and/or as a coolant. Light 
water is used at other places such as in end shield, calandria vault 
etc., In the process they are exposed to intense ionizing radiation 
and undergo radiolytic degradation. The molecular produts of radiol- 
ysis are hydrogen, hydrogen peroxide and oxygen. As is commonly 
known if hydrogen is formed beyond a certain level, in the presence 
of oxygen it may lead to combustion or even explosion. Thus one 
should comprehend the basic principles of radiolysis and see 
whether the concentration of these gases under various conditions 
can be worked out. This report attempts to analyse in depth the ra- 
diolytic generation of gases in reactor systems. (author). 3 tabs. 


50219 (INIS-BR-1610, pp. 27) Moessbauer study of spin 
coupling in iron proteins and corresponding models. Trautwein, 
A.X. (Med. Univ. Suebeck (Germany, F.R.). Inst. fuer Physik). Cen- 
tro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO07/MF A01 - OSTI; INIS. 

‘Short communication.’ PROTEINS/I-s coupling; PROTEINS/ 
moessbauer effect; ANTIFERROMAGNETISM; ELECTRONIC 
STRUCTURE; HAMILTONIANS; MAGNETIC FIELDS; PARAMAG- 
NETISM; PROTEINS; TEMPERATURE DEPENDENCE 


50220 (INIS-BR-1610, pp. 28) Some biological applications 
of the Moessbauer effect in blood diseases, like thalassemia 
and malaria. Bauminger, E.R. (Hebrew Univ., Jerusalem (israel). 
Racah Inst. of Physics). Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American 
conference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication. MALARIA/moessbauer effect; THA- 
LASSEMIA/moessbauer effect; BLOOD CELLS; FERRITIN; IRON 
COMPOUNDS; MALARIA; THALASSEMIA 


4007 Radiochemistry and Nuclear Chemistry 


50221 (BNL-43197) Technetium-99m: The early days. 
Richards, P. Brookhaven National Lab., Upton, NY (USA). [1989]. 
15p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-8909193-—1: 3. international symposium 
on technetium in chemistry and nuclear medicine, Padova (Italy), 5- 
8 Sep 1989). Order Number DE89017817. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 
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This report covers the author's recollections of the early days of 
technetium-99m in nuclear medicine. 15 refs., 2 figs. (JDL) 


50222 (DOE/ER/40329-3) Research in actinide chemistry: 
[Progress report]. Florida State Univ., Tallahassee, FL (USA). 
Dept. of Chemistry. [1989]. 32p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-87ER40329. Order Number 
DE90000019. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Research continued to be focused broadly on the chemistry of 
the actinide cations in solution. While the direct concern is the ac- 
tinide elements, their radioactivity limits the techniques which can 
be applied to their study. A major area of interest continues to be 
the thermodynamics of interaction of the f-elements with a broad 
spectrum of inorganic and organic ligands. Solvent extraction (for 
tracer levels), potentiometric and calorimetric titration and absorp- 
tion spectrometry have been used to obtain stability constants and 
the associated enthalpy and entropy changes for complexation. A 
number of studies were performed to provide a better data base 
and a better understanding of the more significant species deter- 
mining the behavior of actinides in natural waters (e.g., hydrolysis 
and silicate interaction). A second major area has been kinetics. 
NpO,*+ reduction by hydroxy and carboxylic acids was studied to 
obtain an understanding of how such functional groups in humic 
substances may influence actinyl redox. The kinetics of dissociation 
of UO,*+ and Ln®+ (La*+ = lanthanide element cations) from syn- 
thetic polyelectrolytes and humics provided significantly increased 
understanding of actinide complexation by these macromolecules. A 
third area of activity used laser induced fluorescence to study the 
hydration state of Eu(lll) in a number of systems. Finally, several 
other studies, not in these major areas, were conducted. These 
included investigation of NpO2* cation-cation complexes, the extrac- 
tion of Am(IIl) by MX (M = Li, Na, NH4g*, Kt; X = ClO,-, ClI-, 
NO3~, BrO;~—) over a concentration range from 0.01 M to saturated 
and the thermodynamics of synergistic extraction of actinides by 
crown ethers and §-diketonates. 23 refs., 1 fig. 


50223 (DOE/ER/60218-6) Labeling of receptor ligands and 
other compounds with halogen radionuclides: Progress report, 
April 1, 1987-August 31, 1989. Weich, M.J. Washington Univ., St. 
Louis, MO (USA). Edward Mallinckrodt Inst. of Radiology. Aug 
1989. 29p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-84ER60218. Order Number DE90000160. Available from 
NTIS, PC A03/MF AO1 - OSTI; GPO Dep. 

Major advances have been made in all the areas. Specifically, 
patient studies have been carried out. This work has shown that the 
uptake of fluorine-18 labeled 16a-fluoroestradiol-176 correlates well 
with receptor levels measured in vivo and also that the uptake of 
the tracer is blocked in humans by the administration of the antie- 
strogen tamoxifen. An image from this work was designated Image 
of the Year by Dr. Wagner, Jr., following his summary of the 1987 
Society of Nuclear Medicine Meeting. We have also evaluated the 
brain uptake of both estrogen and progesterone, and this work was 
awarded the Berson-Yalow Award from the Society of Nuclear 
Medicine in 1988. This publication represents a new application of 
radiolabeled sex hormones. Hines and coworkers have suggested 
that hormone levels in the brain are important for sexual differentia- 
tion of human behavior. We have shown that both 
16a-[F-18]-fluoroestradiol-178 and 21-[F-18]-fluoro-16a-ethyl-19- 
norprogesterone (FENP) accumulate in the hypothalamus and 
pituitary tissues of primates and humans; and in primates this up- 
take can be blocked by administration of nonradioactive competing 
ligands. This presents an opportunity for studying sex hormone re- 
ceptors in mammalian brain. 


50224 (IAEA-TECDOC-511, pp. 37-45) Decontamination for 
decommissioning of nuclear power reactors. Hladky, E. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)); 
Blazek, J.; Majersky, D.; Rehacek, V. International Atomic Energy 
Agency, Vienna (Austria). Jun 1989. In Decontamination and de- 
commissioning of nuclear facilities. Final report of three research 
co-ordination meetings held between 1984 and 1987. Order Num- 
ber DE90602758. Available from NTIS (US Sales Only), PC AO06/MF 
A01 - OSTI; INIS. 

As part of a programme carried out in Czechoslovakia in connec- 
tion with the decommissioning of the Nuclear Power Plant A-1, a 
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study has been conducted on decontamination of materials and their 
possible reuse. The objectives of this study were to select suitable 
decontamination agents, assess decontamination efficiency by use 
of ultrasonic and electrochemical techniques, and develop a com- 
puter code applicable for reuse of materials. The study was focused 
on carbon steel surfaces of the secondary circuit and stainless steel 
of the explosive mixture combustion system of the NPP A-1. From a 
series of decontamination tests run with various solutions it has 
been shown that decontamination efficiency could substantially be 
enhanced by simultaneous application of an ultrasonic treatment. 
Electrochemical decontamination of low-alloy steels showed that 
this technique can be applied for reduction of contamination to the 
levels suitable for unrestricted use. Electrolytes such as nitric, 
sulphuric, phosphoric and oxalic acids were used. It has been con- 
firmed that the time period necessary for decontamination depends 
mainly on current density and thickness of the layer to be removed. 
Electrochemical decontamination tests of stainless steel showed 
that anodic oxidation and regimes with reverse polarities were more 
effective than cathodic reductions. (author). 5 refs, 2 tabs. 


50225 (IGC-89) Radiochemistry Programme biennial 
progress report 1984 and 1985. Indira Gandhi Centre for Atomic 
Research, Kalpakkam (India). 1986. 161p. Order Number 
DE90602306. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

This biennial progress report of the Radiochemistry Programme 
covers the calendar years 1984 and 1985. This report is organised 
into sections in a manner similar to the organisation of the Radio- 
chemistry Programme. Thus the section on Fuel Behaviour Studies 
include post-irradiation studies (where the emphasis has been on 
setting up of facilities), mass spectrometry an nuclear chemistry. 
Process Chemistry Section covers the activities relating to fuel 
reprocessing as well as preparation and characterisation of fuel ma- 
terials. Solid State Chemistry Section deals with thermophysical 
properties, thermogravimetry, oxygen potentials etc. In the Sodium 
Chemistry Section the developments relating to on-line meters and 
their applications are stressed in addition to studies on ternary sys- 
tems involving sodium and oxygen. Developments in analytical 
chemistry and analytical services are covered in the next two 
Sections. Technical Services Section deals with developments in in- 
strumentation and mechanical fabrication. (author). 


50226 (IGC-105) Radiochemistry programme biennial 
progress report (1986 and 1987). Indira Gandhi Centre for Atomic 
Research, Kalpakkam (india). 1988. 186p. Order Number 
DE90602305. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

This biennial report covers the calendar years 1986 and 1987. 
This period has seen significant growth in the research activities of 
the Radiochemistry Programme and this is reflected in this report. 
The report is organised subject-wise into sections dealing with Fuel 
Chemistry and Thermodynamics, Sodium Chemistry, Analytical 
Chemistry and Instrumentation. The major part of the activities of 
the Radiochemistry Programme relates to fuel chemistry including 
thermophysical and thermodynamic properties of fuel materials, 
chemistry of fuel reprocessing and facilities as well as techniques 
for post-irradiation studies. Sodium chemistry is a smaller but impor- 
tant R and D activity, which has reached full maturity during the 
period of this report. Analytical chemistry and instrumentation are 
essential supporting activities. The rapid progress made over the 
last two years are reflected in the number of items covered in this 
report. In order to keep the total length of this report under control, 
the editors had to restrict the individual activities to one or two 
pages. Though the details of various studies are not presented 
here, it is hoped that the report gives an overview of the progress 
made by the Radiochemistry Programme in the last two years. The 
list of publications given at the end also reflects the growth in re- 
search programmes. (author). 


50227 (INIS-SU—120/A, pp. 59-61) Interphase transfer of ura- 
nium(6) between D2EHPA-TOPO in kerosene and phosphoric 
acid strip solutions using the Lewis cell technique. Broic, |.; Fa- 
tovic, |.; Meles, S.; Romano, J. AN SSSR, Moscow (USSR). 1988. 
(CONF-8807136-: ISEC ’88: international solvent extraction confer- 
ence, Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International 
solvent extraction conference. Vol. 2. Conference papers. Order 





Number DE90705916. Available from NTIS (US Sales Only), PC 
A17/MF A01 - OSTI; INIS. 

The kinetics of reductive stripping stage in the process of ura- 
nium(6) solvent extraction with di-2-ethyl-hexylphosphoric acid and 
tri-n-octyl phosphine oxide in kerosene from phosphoric acid solu- 
tions is studied. The rate of the chemical reaction of uranium 
transfer from the organic into aqueous phase has been investigated 
in the temperature range 20-60 deg C. From the data on activation 
energy of forward and backward chemical reactions it is shown, that 
the chemical reaction of uranium controls the transfer of uranium. 
The rate of uranium transfer is considerably influenced by the con- 
sentration of phosphoric acid. It is, therefore, necessary toperform 
reductive stripping with the increased concentration of phosphoric 
acid, in order to decrease volume of the mixer. 3 refs.; 3 figs.; 1 tab. 


50228 (INIS-SU-120/A, pp. 299-302) Search for physico- 
chemical models of complexing and extraction equilibria trom 
data on component distribution between phases. Bugaevskij, 
A.A. (Khar’kovskij Gosudarstvennyj Univ., Kharkov (Ukrainian 
SSR)); Kholin, Yu.V. AN SSSR, Moscow (USSR). 1988. (CONF- 
8807136—-: ISEC '88: international solvent extraction conference, 
Moscow (USSR), 18-24 Jul 1988). In /SEC’88, International solvent 
extraction conference. Vol. 2. Conference papers. Order Number 
DE90705916. Available from NTIS (US Sales Only), PC A17/MF 
A01 - OSTI; INIS. 

Physico-chemical models of complexing and extraction equilibria 
are considered for uranium (6) extraction into carbon tetrachloride 
with dibutyl phosphate-tributyl phosphate mixture from aqueous so- 
lutions of 0.1 M H2SO,4. Chemical composition of complexes 
forming in this system are suggested. 5 refs. 


50229 (INIS-SU—120/A, pp. 303-306) Experimental and theo- 
retical investigation of radionuclides ditribution in the process 
of extraction chromatography. Gureev, E.S. (AN Uzbekskoj SSR, 
Tashkent (USSR). Inst. Yadernoj Fiziki); Nushtaeva, L.B.; Gulamova, 
L.M. AN SSSR, Moscow (USSR). 1988. (CONF-8807136-: iSEC 
’88: international solvent extraction conference, Moscow (USSR), 
18-24 Jul 1988). In /SEC’88, International solvent extraction confer- 
ence. Vol. 2. Conference papers. Order Number DE90705916. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The experimental and theoretical investigations of radionuclide 
('41Ce) distribution in the process of extraction chromatography 
have been carried out. Mathematical models are suggested to 
describe chromatographic behaviour of '°La-'4'Ce and ''Ce- 
152.154Ey in HDEHP-HCI system. The proposed mathematical 
description of extraction chromatographic processes gives possibility 
to predict conditions for extraction of microelements from complex 
solutions. 2 refs.; 7 figs. 


50230 (INIS-SU-120/A, pp. 336-339) Mathematical modelling 
as a means of investigation of extraction equilibria. Rozen, A.M. 
(Vsesoyuznyj Nauchno-lssledovatel’skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (USSR)); Viasov, V.S.; Andrutskij, L.G. AN SSSR, 
Moscow (USSR). 1988. (CONF-8807136-: ISEC ’88: international 
solvent extraction conference, Moscow (USSR), 18-24 Jul 1988). In 
ISEC’88, International solvent extraction conference. Vol. 2. Confer- 
ence papers. Order Number DE90705916. Available from NTIS 
(US Sales Only), PC A17/MF A01 - OSTI; INIS. 

The application of mathematical modelling to determination of the 
composition and extraction constants of complexes in the systems 
UO2(NO3)2-HNO3-TBP and Ln(NO3)3-HNO3-TBP (Ln-rare earths, 
trace amounts; TBP-tributyl phosphate) is discussed. The descrip- 
tion of extraction equilibria in the above systems on the basis of the 
constants found is shown to be quite adequate and useful to study 
extraction mechanism. 18 refs.; 5 figs. 


50231 (LA-11627-MS) Glossary of nuclear criticality terms. 
Paxton, H.C. Los Alamos National Lab., NM (USA). Oct 1989. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90000884. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

This is a glossary of terms generally encountered in the literature 
of nuclear criticality and criticality safety. Terms sometimes misused 
are emphasized. 7 refs. 
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50232 (LA-UR-89-2714) Use of a Gantry robot in the assay 
of radioactive materials. Phelan, P.F.; Beugelsdijk, T.J.; Powell, 
W.D.; Schneider, D.N.; Staley, H.C.; Blankenship, R. Los Alamos 
National Lab., NM (USA). 1989. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
8910206-1: 7. international symposium on laboratory robotics, 
Boston, MA (USA), Oct 1989). Order Number DE89016998. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A large industrial robot has been installed in our plutonium pro- 
cessing facility to speed the assay of materials in process. The 
robot routinely transports radioactive items weighing 20 lbs or more 
between an automated inventory system and the analytical instru- 
ments. Because the system operates unattended under computer 
control, assays are now performed around-the-clock instead of just 
8 hrs per day, thereby greatly increasing the utilization of our instru- 
ments. (When the system becomes fully operational, we except a 
four-fold increase in productivity.) In addition, recordkeeping has 
improved, the plutonium is better protected from theft, and our per- 
sonnel are exposed to less radiation than before. 4 figs. 


50233 (UUIP—1121) Isotope production with thin targets at 
the Gustaf Werner cyclotron. Mayer, A.; Karlsson, E. Uppsala 
Univ. (Sweden). Inst. of Physics. Nov 1988. 16p. Order Number 
DE90602307. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The thin target isotope production facility at the Gustaf Werner 
cyclotron represents a powerful tool in metal physics studies with 
nuclear probes. Three different methods of preparing samples for 
solid state physics experiments can be performed: A. The selection 
of one type of nuclear reactions in the thin target and the recoil im- 
plantation of the reaction products into suitable catcher foils enables 
the on-line production of impurity-host combinations to be studied. 
Annealing of the catcher foils to heal possible radiation damage 
does not have to be performed in all cases. B. The implantation of 
reaction products with modest or low recoil energies (proton beam) 
into high vapour pressure catcher materials allows the evaporation 
of the collected nuclei from the catcher onto clean surfaces in ultra- 
high vacuum chambers. The evaporation from the catcher has been 
successfully tested and can considerably contribute to high purity 
depositions, which are essential in surface and interface studies. C. 
The direct access to the produced nuclei after irradiation widens the 
field of possible isotopes to be used in nuclear spectroscopy. This 
also applies to classical sample production procedures, in which the 
produced isotope is separated chemically from the target or catcher 
foil anc then introduced into the material to be studied. With the iso- 
tope production facility at the Gustaf Werner cyclotron investigation 
with more short-lived nuclei are possible and even experiments us- 
ing more particular nuclear probes like ?°*Pb become attainable. 
(CE). 


50234 Pulse radiolysis studies of berkelium(Ill): preparation 
and identification of berkelium(Il) in aqueous perchlorate me- 
dia. Sullivan, J.C. (Argonne National Lab., IL (USA)); Schmidt, K.H.; 
Morss, L.R.; Pippin, C.G.; Williams, C. Inorganic Chemistry (USA), 
27(4): 597-598 (24 Feb 1988). DOE Contract W-31-109-ENG-38. 

The first direct evidence for the formation of Bk(II) in aqueous so- 
lutions as a result of pulse radiolysis is reported herein. The barrier 
that the necessity of a high pH has presented for this reaction was 
circumvented by using bicarbonate to adjust the pH, by maintaining 
rigorously oxygen-free conditions, and by using ethanol to suppress 
radiolysis products. The absorption ascribed to Bk(Il) occurs at 
310nm, and the molar absorptivity at this wavelength is consistent 
with theoretical considerations advanced by Carnall and Crosswhite. 
10 references, 2 figures. 


4008 Combustion, Pyrolysis, and High-temperature 
Chemistry 


Refer also to citation(s) 48841, 49212, 50343 


50235 PDF modeling of chemical nonequilibrium effects in 
turbulent nonpremixed hydrocarbon flames. Chen, J.Y. (Sandia 
National Laboratories, Livermore, CA (USA)); Kolimann, W. pp. 2072 
of Twenty-second symposium (international) on combustion. The 
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Combustion Institute, Pittsburgh, PA (1989). From 22. international 
symposium on combustion; Seattle, WA (USA); 14-19 Aug 1988. 

An approach for modeling nonequilibrium chemistry in turbulent 
hydrocarbon nonpremixed flames with a four-scalar constrained 
equilibrium chemistry submodel is developed. The evolution of 
these scalars is simulated by the Monte Carlo technique with turbu- 
lence scales obtained from a second-order moment closure scheme 
for the velocity field. The calculated results for a turbulent propane- 
air jet flame compare favorably with available experimental data. 
The results indicate a significant departure from chemical equilib- 
rium, but local flame extinction is not observed even at locations 
near the nozzle exit. 


50236 Experimental and numerical determination of laminar 
flame speeds of methane/(Ar, N2 CO2)-air mixtures as function 
of stoichiometry, pressure, and flame temperature. Zhu, D.L. 
(Univ. of California, Davis (USA)); Egolfopoulos, F.N.; Law, C.K. pp. 
2072 of Twenty-second symposium (international) on combustion. 
The Combustion Institute, Pittsburgh, PA (1989). From 22. interna- 
tional symposium on combustion; Seattle, WA (USA); 14-19 Aug 
1988. 

By using the counterflow method, the laminar flame speeds of 
methane/(Ar, No CO2)-air mixtures have been accurately and exten- 
sively determined over the stoichiometric range from very lean to 
very rich, the pressure range from 0.25 to 2 atm, and fiame temper- 
ature range from 1550 to 2250 K; independent variation in the flame 
temperature is achieved by substituting nitrogen in the air by an 
equal amount of argon or carbon dioxide. These data are expected 
to be useful for the partial validation of proposed kinetic mecha- 
nisms. In the present study numerical simulation of the experimental 
flame speeds has been conducted by using a C; mechanism and a 
full Cp mechanism. The calculated results agree well with the exper- 
imental data, for both the C; and C2 mechanisms, except for very 
rich mixtures for which there is substantial overprediction by the Co 
mechanism. Sensitivity analyses have also been performed where 
appropriate for enhanced insight into the controlling elementary re- 
actions. 


50237 (NAL-TR-979) Remote laser-probing system for com- 
bustion measurements. Gomi, Mitsuo; Eguchi, Kunihisa; 
Watanabe; Yasuo. National Aerospace Lab., Chofu, Tokyo (Japan). 
Jun 1988. 20p. (in Japanese). Order Number DE89772376. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

A remote laser-probing measurement was tried to avoid hostile 
effects of dust, bombustion gas, etc. generating in the combustion 
test room on laser, precision optical analysis equipment, etc. High 
power laser beams were sent with mirrors, and signals were sent 
back by fiber optics over 44 meter distance from the control room to 
the combustion test room. A remote laser-probing system was ma- 
terialized by combining CARS and LDV for the simultaneous 
measurement of the temperature and velocity in the combustor. All 
the beams for CARS and CDV were focused onto the same mea- 
suring point by a lens. By the combination of various mirrors, fibers, 
etc., faint CARS and CDV signal lights could be extracted from the 
strong excitation light. 13 references, 25 figures. 


50238 (UCRL-—100261) A numerical study of thin flame rep- 
resentations. Rotman, D.A.; Pindera, M.Z. Lawrence Livermore 
National Lab., CA (USA). 11 Aug 1989. 24p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890739-5: 12. international colloquium on the dynamics of 
explosions and reactive systems, Ann Arbor, MI (USA), 23-28 Jul 
1989). Order Number DE89017889. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In studies of reacting flows, the flame may be viewed as a mov- 
ing discontinuity endowed with certain properties; notably, it acts as 
a source of velocity and vorticity. Asymptotic analysis shows this to 
be justified provided that the flame curvature is small compared to 
the flame thickness. Such an approach is useful when one is inter- 
ested in the hydrodynamic effects of the flame on the surrounding 
flowfield. In numerical models of this kind it is customary to treat the 
discontinuity as a collection of discrete velocity blobs. In this study, 
we show that the velocities associated with such a representation 
can be very non-smooth, particularly very near to the flame surface. 
As an alternative, we propose the use of a finite line source as the 
basic flame element. Comparisons of the two flame representations 
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are made for several simple test cases as well as for a flame prop- 
agating through an enclosure forming the tulip shape. The results 
show that the use of line sources eliminates spurious fluctuations in 
nearfield velocities thus allowing for a more accurate calculation of 
flame propagation and flame-flowfield interactions. 7 refs., 15 figs. 


50239 Fractals and turbulent premixed engine flames. 
Mantzaras, J. (Princeton Univ., NJ (USA). Dept. of Mechanical and 
Aerospace Engineering); Felton, P.G.; Bracco, F.V. Combustion and 
Flame (USA), 77(3): 295-310 (Sep 1989). 

The fractal nature of premixed turbulent flames in an internal com- 
bustion engine is examined. A sheet of laser light, approximately 
200um thick is shone through the cylinder of a single-cylinder 
ported internal combustion engine. The homogeneous charge of 
propane and air is seeded with submicron TiO. particles and the 
scattered light is collected through a quartz window in the engine 
head and is imaged on a 100 x 100 diode array camera. The num- 
ber density of the TiO. particles scales with the gas density so that 
a two-dimensional map of reactants and products is obtained. A 
field of view 2 x 2 cm in the center of the cylinder is examined and 
fractal analysis is performed on the front separating reactants from 
products. Results are presented for two equivalence ratios and three 
engine speeds, corresponding to different laminar flame speeds S,, 
laminar flame thickness 6,, turbulent intensities ,’, and Kolmogorov 
scales eta. The examined flames were found to exhibit fractal char- 
acter within a range of length scales as low as 200 um and as high 
as 4.5 mm, which is twice the measured lateral integral length scale 
in this engine configuration. At stoichiometric conditions, the fractal 
dimension of the flame surface is found to be statistically different 
for engine speeds of 300, 1200, and 2400 rpm (y'/S;=0.5, 2, and 
4). It increases with increasing ’/S,. At lean conditions (phi=0.59), 
when ,'/S, >>1, the fractal dimension does not change with engine 
speed. The 4 < y/Si,;<50 and 0.1<eta/5;<1 (estimated ranges), 
the fractal dimension is 2.36 +- 3%. A turbulent flame speed model 
based on fractal analysis is also briefly examined. 


50240 Formation of soot and polynuclear aromatic com- 
pounds in the low-temperature pyrolysis of alkynes. Heicklen, J. 
(Pennsylvania State Univ., University Park (USA)). Preprints of Pa- 
pers, American Chemical Society, Division of Fuel Chemistry (USA), 
32(3): 406-416 (1988). (CONF-870802-: 194. American Chemical 
Society national meeting, New Orleans, LA (USA), 30 Aug - 4 sep 
1987). 

The pyrolysis of vinylacetylene (CH2=CH-C=CH), 2-methylbut-I- 
ene-3-yne (CH2=C(CH3)-C=CH), acetylene-vinylacetylene mixtures 
and acetylene-styrene mixtures at 300-550°C produced polymer 
and adducts (or dimers) in paraliel independent homogeneous 
second-order reactions. At the temperatures of the studies, the 
polymerization reaction dominates, but because the Arrhenius pa- 
rameters are smaller for the polymerization process, it should 
become relatively less important above ~850K. The respective Ar- 
thenius A factors are about 10®5 and 10°° M-' sec~' for 
polymerization and adduct formation (or dimerization) and the re- 
spective activation energies are about 90 and 125 kJ/mole. The 
adducts (or dimers) are cyclic compounds some of which are 
aromatic. With continued heating they can lose hydrogen and con- 
dense to higher polynuclear aromatic compounds. The polymer 
chars on heating, presumably because of hydrogen evolution. The 
second-order removal processes dominate over unimolecular de- 
composition at the temperatures studied and can remain significant 
for temperatures in excess of 1200K. Both second-order processes 
should be important in soot formation. 
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50241 (IEIE-8802) Papers on lectures for joint conference 
of societies related to electricity and information. Yokoyama 
Masahiro; Ichikawa, Yukimi; Sakai, Hiroshi; Hiramoto, Masataka; 
Shimada, Yayoi; Kojima, Yoshitaka; Onaka, Noriyuki; Yagu, Satoru. 
Institute of Electrical and Information Engineers (Japan). 5 Sep 
1988. 198p. (in Japanese). (CONF-8810337—Pt.2: Joint convention 
record of institutes of electrical and information engineers, Niigata 
(Japan), 3-5 Oct 1988). Order Number DE89760166. Available from 
NTIS (US Sales Only), PC AO9/MF A01. 





The reports contained in this collection are grouped in 6 cate- 
gories; i.e., industrial application of plasma and future technology; 
characteristics and application of rare earth magnet; reaction in 
nitrogen plasma and application of the produced species; new illu- 
mination for office and accompanying problems; control of various 
kinds of transport machines and operating control, characteristics of 
energy of solar radiation and aspect for exchange/transport technol- 
ogy; and production technology for ultra thin organic film. Included 
are 7 reports of plasma processing technology, Welding technology, 
etc. in connection with plasma application and future technology; 6 
on electolytic dissociation process in nitrogen and produced 
species, role of No in laser excitation, etc. related to reaction and 
produced species in nitrogen plasma; 6 reports on evaluation and 
dwelling survey on environment concerning the new illumination for 
office. 6 reports are presented on railroad control and operating 
control, air control, etc. in relation to the Control of transport ma- 
chines; 6 on changes and factors, latest trend in solar power 
generation, etc. relating to the energy of solar radiation; and 7 re- 
ports on vacuum deposition and physical properties of film, plasma 
polymerization method and film properties, etc. in connection to the 
ultra thin organic film production technology. 


50242 (INIS-SU-117) Project and construction. Voprosy 
atomnoj nauki i tekhniki. (no.1). Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
91ip. (In Russian). Order Number DE90705922. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1); T-08075. 

Individual papers are indexed separately. 
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Refer also to citation(s) 48921, 49075, 49078, 49085, 49198, 
49203, 49240, 49277, 49307, 49308, 49309, 49311, 49335, 49336, 
49337, 49338, 49339, 49340, 49341, 49342, 49343, 49366, 49506, 
49517, 49542, 49543, 49544, 49545, 49680, 49685, 50013, 50017, 
50026, 50232, 50379, 50437, 50440, 50444, 50450, 50457, 50488, 
50490, 50492, 50498, 50501 


50243 (AD-A-208370/7/XAB) Development of elements of a 
high T, superconducting cable. Report for 1 December 1988-31 
March 1989. Lay, K.W. General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Center. 31 Mar 1989. 
7p. Available from NTIS, PC A02/MF A01. 

The goal of the program is the development of materials and pro- 
cesses for the fabrication of a composite superconductor element 
made of a superconducting coating on a supporting fiber. The com- 
posite will also include a barrier layer between the fiber and the 
superconductor and a protective layer on the surface. 


50244 (AD-A-208445/7/XAB) Effects of chemical protective 
clothing and masks, and two drinking-water delivery systems 
on voluntary dehydration. Final report, July 1987-April 1989. 
Szlyk, P.C.; Francesconi, R.P.; Sils, 1.V.; Foutch, R.; Hubbard, R.W. 
Army Research Inst. of Environmental Medicine, Natick, MA (USA). 
May 1989. 81p. Available from NTIS, PC AO5/MF A01. 

The effects of MOPP IV configuration and the M17A1 face mask 
and two water delivery systems (CURRENT and FIST-FLEX type) 
on voluntary dehydration and fluid-electrolyte balance were evalu- 
ated. Fifteen male subjects walked on a treadmill set on a flat grade 
at a rate of 4.02 km/hr for 50 min of each hr for up to 6 hrs. The 
effects of the two water-delivery systems on fluid balance and tem- 
perature regulation was assessed through measures of fluid intake, 
body weight changes, heart rate, rectal and skin temperatures, and 
plasma electrolytes. The experimental design also afforded the ad- 
ditional opportunity to evaluate the impact of MOPP configurations 
on fluid consumption and body weight loss. As anticipated, soldiers 
using either the CS or FF systems perceived more symptoms of hy- 
perthermia and dehydration, and rated their final walk as being as 
hard to very hard, and more difficult than walk 1. This study provided 
strong evidence of physiological and perceptional decrements when 
MOPP IV is worn during low intensity work in moderate climates. 
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50245 (AD-A-208598/3/XAB) Composite ceramic supercon- 
ducting wires for electric-motor applications. Quarterly report 
No. 3, 31 January 1989-31 March 1989. Halloran, J.W. Ceramics 
Process Systems Corp., Milford, MA (USA). 28 Apr 1989. 146p. 
(CPS—89-007). Available from NTIS, PC A07/MF A01. 

This report describes progress on developing Y-123 wire for an 
HTSC motor. The wire is produced by spinning and heat treating 
fiber to produce metallized superconducting filaments. Development 
continued on spinning Y-123 green fiber. The diameter of continu- 
ous Y-123 green fiber was reduced to 75 microns. A belt furnace is 
being reconfigured for continuous sintering of fibers and a prototype 
cladding module for multi-filament ribbon wire is being fabricated. 
There has been an improvement in 77 K (self-field) critical current 
density of Y-123 filaments, up to 2400A/sq cm for the best filament, 
with 1500 A/sq cm for a typical filament. Similar results are seen for 
silver clad filaments. Preliminary data suggests an important effect 
of specimen length on transport critical current of thin filaments of 
weak-linked specimens. At Emerson Electric the characteristics of 
DC homopolar, DC heteropolar, reluctance, and induction HTSC 
motors were determined theoretically. A DC homopolar and an in- 
duction motor with superconducting stator windings were selected 
as final candidates for the proof-of-principle motor. M. Hilal of the 
University of Wisconsin developed a model for AC losses in HTSC 
wire, including eddy current and hysteresis losses. 


50246 (AD-A-208632/0/XAB) Mm-wave components - SIS 
(superconductor-insulator-superconductor) mixers. Final re- 
port, November 1986-December 1988. Whiteley, S.R. Hypress, 
Inc., Elmsford, NY (USA). 26 Apr 1989. 50p. Available from NTIS, 
PC A03/MF A01. 

Superconductor-Insulator-Superconductor (SIS) tunnel-junction 
mixers are known to provide ultra-high sensitivity receiver applica- 
tions above 30 GHz. In this two year (Phase Il) program, HYPRES, 
in collaboration with the National Radio Astronomy Observatory, 
have developed novel fully integrated SIS mixer circuits, and 
demonstrated a unique high efficiency cooling system. The inte- 
grated SIS mixer chip contains, aside from the actual mixer 
elements, passive tuning components, an IF filter, a coplanar trans- 
mission line, and a waveguide coupler, necessary components 
heretofore realized off-chip. Fabrication of the integrated mixer re- 
quired development of a nine-level process and optimization of the 
process dependent electrical parameters of the SIS devices. The 
device performs efficiently in the range of 75-115 GHz. A novel 
dewar-based cooler, which makes use of the extremely low thermal 
conductivity of the fused silica chip substrate to achieve an incre- 
mental thermal load of 25 mW, was fabricated and demonstrated. 
Such a cryostat allows relatively long-term unattended operation of 
SIS, or other, cryogenic devices. 


50247 (AD-A-208775/7/XAB) Highly sensitive infrared detec 
tor fabricated with thin film of high-T. Y-Ba-Cu-O 
superconductor. Phase 1. Final report, 31 August 1988-28 
February 1989. Rao, R. Excel Technology, inc., Bohemia, NY 
(USA). 28 Feb 1989. 19p. Available from NTIS, PC A03/MF A01. 

In the phase | study of the project entitled "Highly Sensitive In- 
frared Detector Fabricated with Thin Film of High-T. Y-Ba-Cu-O 
Superconductor using Pulsed Laser’, we have successfully de- 
posited thin fiims of Y-Ba-Cu-O on MgO/TcO2 substrate by plasma 
assisted laser deposition (PLD) technique. One great advantage of 
PLD method is that precisely controlled as-deposited thin film of de- 
sired stoichiometry can be prepared at low processing temperature 
(450 degree ©) without the need of any post annealing. High tem- 
perature post annealing tends to percolate microcrystals which 
renders the optical excitation highly inhomogeneous for optical de- 
tection studies. In the Phase II study (of this two-phased program), 
the technical objectives will be: Improvement in the responsivity of 
the detector, More complete study of temperature dependence of 
the response, Wavelength dependence of the response in 1-10 
micrometers region, High frequency or time dependence of the re- 
sponse, Determination of detector noise level. 


50248 (ANL/CNSV-68) Applications of superconductor 
technologies to transportation. Rote, D.M.; Herring, J.S.; Shea- 
hen, T.P. Argonne National Lab., IL (USA). Jun 1989. 92p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
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Contract W-31109-ENG-38. Order Number DE90000856. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This report assesses transportation applications of superconduct- 
ing devices, such as rotary motors and generators, linear 
synchronous motors, energy storage devices, and magnets. Among 
conventional vehicles, ships appear to have the greatest potential 
for maximizing the technical benefits of superconductivity, such as 
smaller, lighter, and more-efficient motors and, possibly, more- 
efficient generators. Smaller-scale applications include motors for 
pipeline pumps, all-electric and diesel-electric locomotives, self- 
propelled rail cars, and electric highway vehicles. For diesel-electric 
locomotives, superconducting units would eliminate space limita- 
tions on tractive power. Superconducting magnetic energy storage 
devices appear most suitable for regenerative braking or power as- 
sistance in grade climbing, rather than for long-term energy storage. 
With toroidal devices (especially for onboard temporary energy stor- 
age), external fields would be eliminated. With regard to new 
vehicle technologies, the use of superconducting devices would 
only marginally enhance the benefits of inductive-power-coupled 
vehicles over conventional electric vehicles, but could enable mag- 
netically levitated (maglev) vehicles to obtain speeds of 520 km/h or 
more. This feature, together with the quiet, smooth ride, might make 
maglev vehicles and attractive alternative to intercity highway- 
vehicle or airlane trips in the range of 100-600 mi. Electromagnetic 
airport applications are not yet feasible. 


50249 (CONF-890815—28) High-temperature superconduct- 
ing current leads for cryogenic apparatus. Hull, J.R. Argonne 
National Lab., IL (USA). [1989]. 7p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From 24. intersociety energy conversion engineering conference; 
Arlington, VA (USA); 6-11 Aug 1989. Order Number DE89017680. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The use of high-temperature superconductors (HTSC) for cryostat 
current leads is analyzed for operation between liquid helium and 
liquid nitrogen temperatures in the conduction-cooled and vapor- 
cooled cases. Present fabrication methods are sufficient to produce 
such leads for most known applications. Thermophysical data sug- 
gest that performance of leads of HTSC operated in the normal 
state is nearly as good as that of pure metal leads. If leads of 
HTSC are optimized for the normal state and then operated in the 
superconducting state, helium boiloff can be reduced by about a 
factor of two. For leads longer than the normal-state optimum, the 
helium boiloff can be reduced further, but the system must be 
guarded against thermal runaway. For temperature perturbations, 
the lead may enter a metastable state where a large fraction of the 
length remains normal. 27 refs., 6 figs. 


50250 (CONF-8705373-, pp. 83-93) Earthquake simulation, 
actual earthquake monitoring, and analytical methods for soil- 
structure interaction investigation. Tang, H.T. (Seismic Center, 
Electric Power Research Institute, Palo Alto, CA (USA)). ENEA, 
Bologna (Italy). Dipt. Reattori Veloci; European Nuclear Society, 
Petit-Lancy (Switzerland). 1988. From On site experimental verifica- 
tion of the seismic behaviour of nuclear reactor structures and 
components; Bologna (Italy); 4-7 May 1987. In On-site experimental 
verification of the seismic behavior of nuclear reactor structures and 
components. Order Number DE89793202. Available from NTIS (US 
Sales Only), PC A18/MF A01. 

Approaches for conducting in-situ soil-structure interaction experi- 
ments are discussed. High explosives detonated under the ground 
can generate strong ground motion to induce soil-structure interac- 
tion (SSI). The explosive induced data are useful in studying the 
dynamic characteristics of the soil-structure system associated with 
the inertial aspect of the SSI problem. The plane waves generated 
by the explosives cannot adequately address the kinematic interac- 
tion associated with actual earthquakes because of the difference in 
wave fields and their effects. Earthquake monitoring is ideal for ob- 
taining SS! data that can address all aspects of the SSI problem. 
The only limitation is the level of excitation that can be obtained. 
Neither the simulated earthquake experiments nor the earthquake 
monitoring experiments can have exact similitude if reduced scale 
test structures are used. If gravity effects are small, reasonable cor- 
relations between the scaled model and the prototype can be 
obtained provided that input motion can be scaled appropriately. 


226 ERA Vol. 14, No. 23 


The key product of the in-situ experiments is the data base that can 
be used to qualify analytical methods for prototypical applications. 


50251 (CONF-8705373-, pp. 177-186) A proposed E.E.C. 
reaction-wall facility at JRC Ispra (Italy). Jones, P.M.; Donea, J. 
ENEA, Bologna (Italy). Dipt. Reattori Veloci; European Nuclear So- 
ciety, Petit-Lancy (Switzerland). 1988. From On site experimental 
verification of the seismic behaviour of nuclear reactor structures 
and components; Bologna (Italy); 4-7 May 1987. In On-site experi- 
mental verification of the seismic behavior of nuclear reactor 
structures and components. Order Number DE89793207. Available 
from NTIS (US Sales Only), PC A18/MF A01. 

A survey of Common Market countries has revealed that: - each 
country has critical facilities (e.g. nuclear power stations, large 
dams, bridges, etc) which require an accurate seismic design; - the 
European construction industries want to export their technology to 
countries with a high seismic risk and, therefore, have to comply 
with the regulations and testing requirements existing in those coun- 
tries; - very substantial efforts are presently being devoted in the 
USA and more specifically in Japan, to experimental research in 
earthquake engineering. This paper describes a large size structural 
laboratory for a reaction-wall facility proposed for the JRC Ispra 
(Italy) establishment. It is foreseen that this will be used for large 
and full-scale testing of a wide variety of structures and components 
in the fields of civil/structural, mechanical, and geotechnical engi- 
neering. After a briefly review of preliminary market research efforts, 
the main advantages and limitations of reaction-wall testing, in com- 
parison with other experimental techniques, are summarized. The 
main characteristics of the proposed facility are then given followed 
by the identified fields of research in which significant tests can be 
performed. Finally, the proposed method of implementing an inte- 
gral work programme within the European Community member 
states is presented. 


50252 (CONF-8705373-, pp. 117-125) Static tilt tests of a 
full-sized cylindrical liquid storage tank model. Sakai, F. 
(Kawasaki Heavy Industries Ltd., Tokyo (Japan)). ENEA, Bologna 
(Italy). Dipt. Reattori Veloci; European Nuclear Society, Petit-Lancy 
(Switzerland). 1988. From On site experimental verification of the 
seismic behaviour of nuclear reactor structures and components; 
Bologna (Italy); 4-7 May 1987. In On-site experimental verification 
of the seismic behavior of nuclear reactor structures and compo- 
nents. Order Number DE89793204. Available from NTIS (US Sales 
Only), PC A18/MF A01. 

This report explains a static tilt test using a full-scaled tank 
model. The test objectives are to study the behavior of above- 
ground type LNG, LPG and oil storage tanks under earthquake 
excitation. The response phenomena under investigation are as fol- 
lows: stress and deformation (buckling) at each part of the tank 
wall, bottom plate and anchor straps when the anchor straps are 
very effective and not very effective; behavior when there are no 
anchors; the influence of the roof above the shell; influence of the 
foundation rigidity under the bottom plate. 


50253 (CONF-8705373-, pp. 297-310) A seismic monitoring 
system for response and failure of structures with intentionally 
reduced seismic strength. Takanashi, K. (Tokyo Univ. (Japan)); 
Ohi, K. ENEA, Bologna (italy). Dipt. Reattori Veloci; European 
Nuclear Society, Petit-Lancy (Switzerland). 1988. From On site ex- 
perimental verification of the seismic behaviour of nuclear reactor 
structures and components; Bologna (Italy); 4-7 May 1987. In On- 
site experimental verification of the seismic behavior of nuclear 
reactor structures and components. Order Number DE89793215. 
Available from NTIS (US Sales Only), PC A18/MF A01. 

8705373. 

A group of steel and reinforced-concrete scaled structures with 
intentionally reduced seismic strength (from 1/3 to 1/2) were con- 
structed in 1983 for long-term observation in order to collect precise 
earthquake response data and understand failure mechanisms 
during earthquakes. A monitoring system was installed in the struc- 
tures, as well as in the surrounding soil. Some reliable data have 
been successfully recorded which can be useful in the verification of 
analytical models. 


50254 (CONF-8705373-, pp. 339-358) EPRI’s on-site soi- 
structure interaction research and its application to design/ 





analysis verification. Stepp, J.C. (Electric Power Research Insti- 
tute, Palo Alto, CA (USA)); Tang, H.T. ENEA, Bologna (italy). Dipt. 
Reattori Veloci; European Nuclear Society, Petit-Lancy (Switzer- 
land). 1988. From On site experimental verification of the seismic 
behaviour of nuclear reactor structures and components; Bologna 
(Italy); 4-7 May 1987. In On-site experimental verification of the 
seismic behavior of nuclear reactor structures and components. Or- 
der Number DE89793218. Available from NTIS (US Sales Only), 
PC A18/MF A01. 

Soil-structure interaction (SSI) research at the Palo Alto Electric 
Power Research Institute (EPRI) is focused on validating modeling 
and computational procedures. A data base has been obtained with 
instrumented scale models of stiff structures founded both on unsat- 
urated alluvial soils and on rock. Explosives were used to induce 
strong ground-motion for two experiments, one on rock and the 
other on alluvium. A third experiment , a one-fourth scale contain- 
ment structure on saturated alluvium, relies on earthquakes as the 
energy source. Analysis of the explosion-induced SS/ data shows a 
marked shift in the fundamental frequency of the soil-structure sys- 
tem to a lower frequency. The magnitude of the shift is a function of 
foundation conditions and level of excitation. Analytical simulation 
was found to require more sophisticated soil constitutive models 
and computer codes than are used in current practice. The current 
phase of the program concentrates on evaluating SSI models used 
in current design practice by comparing predicted with recorded 
data at points in the soil-structure system. 


50255 (CONF-8709429—1) Hydraulic machinery as a transfer 
element for steady pulsating quantities. Angelico, G.; Fanelli, M.; 
Siccardi, F. Ente Nazionale per I’Energia Elettrica, Milan (Italy); 
Genoa Univ. (Italy). Jun 1987. 20p. From 3. meeting of the IAHR 
work group on hydraulic machinery under steady conditions; Lille 
(France); 9-11 Sep 1987. Order Number DE89761885. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

The “dynamic” behavior of machines (centrifugal pumps, Francis 
turbines) included in a steady pulsating hydraulic circuit is exam- 
ined. Some intuitive considerations are premised about the role of 


machines when, as a "passive” component of the system, they 
transfer pressure and discharge pulsation from one side to the 
other. Available experimental results are reviewed and some con- 
clusions are drawn from them about the kind of transfer matrix 
which represents the “dynamic” behavior of the machine. 


50256 (CONF-8904156—-8) Human-related circults fraction in 
a large complex man-machine system. Shimooke, T. Nuclear En- 
ergy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations; Commission of the European Communities, 
Brussels (Belgium). Apr 1989. 10p. From CSNI-CEC specialist 
meeting on trends and pattern analyses of operational data from 
nuclear power plants; Rome (italy); 3-7 Apr 1989. Order Number 
DE89793156. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

In trend and pattern analyses, large complex man-machine sys- 
tems, such as those required in nuclear plants, are supposed to 
consist, from an abstract point of view, of only two kinds of circuits - 
machine and human - related. Upon this basis and with the use of 
operation and incident statistics data published by separate insti- 
tutes and related different types of huge technology systems, some 
figures can be obtained which show the human-related circuits frac- 
tion of the total system in different types of technologies. The major 
systems adopted in nuclear power plants, world jet liners, chemical 
process plants and nation-wide railway transportation system are 
selected as examples for the analyses and comparisons are made. 


50257 (DOE/CE/15290-T5) Vacuum heat treating furnace: 
Technical quarterly progress report No. 11, January 19, 1989- 
April 10, 1989. Stainbrook Engineering, Meadville, PA (USA). 1989. 
19p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract FG01-86CE15290. Order Number DE89016799. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

At the present time the project effort is in the TASK 3 stage of 
operational test cycles. The system operated and functioned com- 
pletely through the ist shake-down cycle and is continuing to 
operate through additional selected demonstration cycles. As noted 
in the prior No’s 9 and 10 quarter, report comments these demon- 
stration cycles with the Marketable Prototype Unit (MPU) are being 
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limited to water as the quench medium. As discussed with my In- 
ventions Coordinator Mr. Jack Aellen recently it is desirable, at this 
time, to restrict the MPU to water use only. It is anticipated that the 
project will be completed within the final project date of July 10, 
1989. Additiona! Task 3 Special Testing (with water) is still to be ac- 
complished, however, the writer does not expect any technical 
problems. Although the project has exceeded original overall budget 
and schedule estimates, the final project product has completely 
met expectations. 


50258 (EPRI-NP-6500) The effects of soil-structure interac 
tion on laterally excited liquid-storage tanks. Veletsos, A.S.; 
Tang, Y. Electric Power Research Inst., Palo Alto, CA (USA); Rice 
Univ., Houston, TX (USA). Dept. of Civil Engineering. c Sep 1989. 
58p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

A comprehensive study is made of the effects of soil-structure in- 
teraction on the response of liquid containing, upright, circular 
cylindrical tanks subjected to a horizontal component of ground 
shaking. A simple, physically motivated method of analysis is em- 
ployed which elucidates the effects and relative importance of the 
principal actions invoived. Both the impulsive and convective ac- 
tions of the liquid are examined. The interrelationship of the tank 
responses to horizontal and rocking actions of the foundation is es- 
tablished, and the well known mechanical model for laterally 
excited, rigid tanks supported on a non-deformable medium is gen- 
eralized to permit consideration of the effects of tank and ground 
flexibilities and base rocking. Critical responses are evaluated for 
harmonic and seismic excitations over wide ranges of tank propor- 
tions and soil stiffnmesses, and the results are presented in a form 
convenient for use in practical applications. In addition to a precise 
method of analysis, an approximate, hand-computation method is 
presented with which the effects of the primary parameters may be 
evaluated readily. The soil-structure interaction effects in the latter 
approach are provided for by modifying the natural frequency and 
damping of the tank-liquid system and evaluating its response to 
the prescribed free-field ground motion considering the tank to be 
rigidly supported at the base. The requisite modifications may be 
determined from information presented herein. It is shown that 
soil-structure interaction may reduce significantly the impulsive com- 
ponents of response but that it has a negligible effect on the 
convective components. 24 refs., 15 figs., 3 tabs. 


50259 (FNAL-TM-—1601) Underestimation of oxygen defi- 
ciency hazard through use of linearized temperature profiles. 
Kerby, J. Fermi National Accelerator Lab., Batavia, IL (USA). 15 
Jun 1989. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE89016708. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The failure mode analysis for any cryogenic system includes the 
effects of a large liquid spill due to vessel rupture or overfilling. The 
Oxygen Deficiency Hazard (ODH) analysis for this event is a strong 
function of the estimated heat flux entering the spilled liquid. A com- 
mon method for estimating the heat flux is to treat the surface on 
which the liquid spills as a semi-infinite solid. This note addresses 
the effect of linearizing the temperature profile in this form of analy- 
sis, and shows it to cause the calculated flux to be underestimated 
by more than a factor of two. 3 refs., 2 figs. 


50260 (HESS—8801, pp. 23-26) S.B.I. pump. Abe, Yoshikatsu 
(Yoshikatsu Shoji (Japan)). Hydrogen Energy System Society, 
Tokyo (Japan). 17 Nov 1988. (in Japanese). (CONF-8811261-—: 9. 
conference on researches on hydrogen energy system, Tokyo 
(Japan), 17 Nov 1988). In Preliminary manuscripts for the 9th pre- 
sentation of researches on hydrogen energy systems. Order 
Number DE89772181. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

A SBI (Specific Gravity Buoyancy Inertia) pump was designed. A 
cylindrical tube filled with water is to be contained in the water of a 
main water tank. The specific gravity of the material of the tube is to 
be identical with that of water and the specific gravity of the tube 
and water pipes as a whole is also to be identical with that of water. 
Arranged in this way, the tube is to float in the main water tank with 
buoyance equivalent to the difference between inner and outer liquid 
levels. A cylinder is set at the lower part of the tube and the tube 
works as a piston for the cylinder. The tube operates as a pump 
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with vertically reciprocating motions and thus water is pumped from 
the lower water source to the upper liquid level. A cam revolved by 
a motor reciprocates the tube vertically. The special feature of this 
pump is that the specific gravity of the tube and water pipes as a 
whole is identical with that of water and the tube can be held afloat 
without external forces. With some improvements, the system can 
be applied as a gas compressor instead of a pump. 2 figures. 


50261 (IPPJ-900, pp. 74-86) Triggering characteristics of 
SF, gas switch by XeCl laser. Wang, Xiaojun (Nagaoka Univ. of 
Technology, Niigata (Japan)); Katayama, Kazuhisa; Imada, Goh; 
Okuda, Hisato; Masugata, Katsumi; Yatsui, Kiyoshi. Nagoya Univ. 
(Japan). Inst. of Plasma Physics. Mar 1989. (CONF-8812108-: 
Symposium on production and target interaction of particle beam, 
Nagoya (Japan), 22-23 Dec 1988). In Proceedings of symposium 
on production and target interaction of particle beam. Order Num- 
ber DE90001022. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

Experimental results are presented on SF, gas switch triggering 
characteristics by XeC/ laser (808 nm). First, the laser was used to 
irradiate pure SFg gas. We have clarified characteristics of break- 
down threshold and energy absorption as a function of pressure. A 
low jitter (260 ps) triggering of high voltage gas switch has been 
achieved. Second, we have seeded an additive gas (NN- 
Diethylaniline [CgH5N (CoHs)o]) into pure SF, which is selected to 
undergo resonant two-step photon ionization in the UV laser field. 
Lower breakdown threshold and good triggering characteristics have 
been observed in the presence of the additive gas in SF, gas. (au- 
thor). 


50262 (KCP-613-4025-Rev.) Manufacturing and the manu- 
facturing engineer in the year 2000: Revision. Gillespie, L.K. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
Div. Aug 1989. 20p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00613. (CONF-8904270—1-Rev.: Curric- 
ula 2000 workshop, Southfield, Mi (USA), 16-18 Apr 1989). Order 
Number DE89017707. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The recently completed SME Profile 21 study provided a number 
of insights into the future world of manufacturing and the manufac- 
turing engineer. This presentation provides an overview of the 
issues and solutions and compellingly sets a much faster pace than 
we have followed. It presents both shop floor and engineering in- 
sights in a manner that commands attention. 40 refs., 1 tab. 


50263 (KCP-613-4099) Reasoning about change and excep- 
tions in automated process planning. Brooks, S.L. Allied-Signal 
Aerospace Co., Kansas City, MO (USA). Kansas City Div. Aug 
1989. 7p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00613. (CONF-8903164—1: AAAI spring sym- 
posium for Al in manufacturing, Stanford, CA (USA), 28 Mar 1989). 
Order Number DE89017706. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

Automated process planning is generally defined as the automatic 
planning of the manufacturing procedures for producing a part from 
a CAD based product definition. The knowledge in this domain is 
largely heuristic and has been a good application of expert systems 
for developing an automated planner. We are currently developing 
an automated process planning system, XCUT, using the HERB 
rule-based expert system shell which employs hierarchical abstrac- 
tion and object-oriented programming. Two areas where we have 
found the Al techniques implemented in HERB lacking for our do- 
main are reasoning about change and exceptions. To reason about 
change is the frame problem, where after applying an action the 
planner must determine what facts are still true. Reasoning about 
exceptions is determining when general heuristics can be used or 
not. In Al terms reasoning about exceptions is default reasoning or 
in terms of ATMS is hypothetical reasoning. The focus of this paper 
will explore both the need and the ways we plan to augment the 
XCUT system for reasoning about change and exceptions. 19 refs. 


50264 (KCP-613-4126) New tool-holding concept: Final re- 
port. Hill, G.V. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. Oct 1989. 10p. Sponsored by U.S. DOE 
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Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE90000880. Available from NTIS, PC AO2/MF A0O1 - OSTI; 
GPO Dep. 

A hydraulic holding system and cutting tools designed at Allied- 
Signal Inc., Kansas City Division (KCD) to take advantage of the 
holding system were developed. This system allows the cutting tool 
to be manufactured, inspected, and used in the same type mount- 
ing system. The ability of this system to accurately and repeatedly 
hold the cutting tools on centerline has resulted in a significant re- 
duction in scrap rate and lost production workforce. It also resulted 
in an increased quality level for the cutting tools that are now manu- 
factured at KCD. 


50265 (KCP—613-4130) Coupling rule-based and object- 
oriented programming for the classification of machined 
features. Hummel, K.E. Allied-Signal Aerospace Co., Kansas City, 
MO (USA). Kansas City Div. Aug 1989. 24p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00613. (CONF- 
8908153-1: Computers in engineering conference, Anaheim, CA 
(USA), 2 Aug 1989). Order Number DE89017705. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An expert system, XCUT, currently is being developed which will 
generate process plans for the production of machined parts given 
descriptions of manufacturing features. Generally speaking, these 
features form recurring geometric and technological patterns for 
which an expert process engineer has acquired years of manufac- 
turing experience. Because they capture much of the terminology 
and methodology of the process engineer, manufacturing features 
have become a topic of considerable interest in the development of 
process planning systems. In the XCUT system manufacturing fea- 
tures generally correspond to volumes of material which are to be 
removed from an initial stock. A language has been developed for 
XCUT which generates an object-oriented description of a feature 
as well as methods for extracting relevant information from the fea- 
ture volume representation. These methods may invoke either 
procedural code or production rules to deduce the appropriate infor- 
mation. In addition, the language generates a production rule whose 
conditions use these methods to identify an instance of the appro- 
priate feature body. These rules are then used by the XCUT 
planning system to automatically classify and define feature in- 
stances from the initial solid geometric descriptions. This paper 
describes the XCUT feature language and illustrates its use for the 
automatic classification of features. 22 refs., 19 figs. 


50266 (KCP-613-4201) Development of a “Plant Model” uti- 
lizing APDP [Architectural Production Drawing Package] and 
SPFL [Space Planning/Facilities Layout]. Sartain, H.P. Allied- 
Signal Aerospace Co., Kansas City, MO (USA). Kansas City Div. 
Sep 1989. 13p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00613. (CONF-8910200—2: Integral systems’ 
users’ conference, Orlando, FL (USA), 1-4 Oct 1989). Order Num- 
ber DE89017703. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

The Kansas City Division is a 3.2 million square feet manufactur- 
ing complex operated by Allied-Signal Inc. for the Department of 
Energy (DOE). The Facilities Engineering Department provides 
engineering services in support of space planning, office rearrange- 
ments, major renovations and new construction within the complex. 
Several hundred projects may be on-going at one time. These 
range from small furniture moves and rearrangements to major 
building construction projects and may involve our Maintenance De- 
partment, outside construction contractors and/or outside A&E firms. 
Key elements in the development and effective management of the 
facility are up-to-date architectural, equipment, and utility layouts. 
Recently, the Department of Energy has placed increased emphasis 
on maintenance of as-built information, asset management and re- 
porting, and health and safety. To meet these requirements, the 
Facilities Engineering Department has pursued development of an 
electronic “Plant Model” utilizing Intergraph architectural application 
software. This model will consist of multiple modules plus associ- 
ated master classcode table and equipment catalogs. Over the last 
2 years, architectural and equipment layout modules were devel- 
oped with the Architectural Production Drawing Package (APDP) 
and Space Planning/Facilities Layout (SPFL) application software. 





These modules replaced the old manual grid system but provide 
additional capabilities. 4 figs. 


50267 (LA-UR-89-2946) A simple figure of merit for high 
temperature superconducting switches. Honig, E.M. Los Alamos 
National Lab., NM (USA). [1989]. 4p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-890665-—49: 7. Institute of Electrical and Electronics Engi- 
neers pulsed power conference, Monterey, CA (USA), 12-14 Jun 
1989). Order Number DE90000610. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The discovery of the new high temperature superconductors has 
revived interest in many special applications, including supercon- 
ducting switches. For comparison of switch types, a simple figure of 
merit based in switch performance is proposed, derived for super- 
conducting switches, and then calculated for thyristors and vacuum 
switches. The figure of merit is then used to show what critical cur- 
rent density would be needed for superconducting switches to 
compete with more conventional switches. 46 refs., 1 fig. 


50268 (NCRP-98) Guidance on radiation received in space 
activities. National Council on Radiation Protection and Measure- 
ments, Bethesda, MD (USA). c 31 Jul 1989. 227p. Sponsored by 
National Council on Radiation Protection and Measurements. 
Available from National Council on Radiation Protection and Mea- 
surements, 7910 Woodmont Avenue, Bethesda, MD 20814. 

The purposes of this report, therefore, are to: re-examine the cur- 
rent guidelines and the philosophy adopted by NASA, estimate the 
risks to both men and women exposed to radiation in space, re- 
examine the estimates of radiation risks in outer space with special 
attention to SPE and to exposure to HZE particles, and examine 
what information may still be required and what research is needed. 
This report incorporates the changes in estimates of terrestrial radi- 
ation risks made since 1970 that appear to be acceptable and 
appropriate to the particular case of space missions. Since plans for 
a space station have been established and are a priority for NASA, 
this space mission will be used as one example for reference. The 
likely altitude and orbit for the proposed space station are 450 km 
and 28.5°, respectively. Therefore, estimates of the radiation envi- 
ronment for this mission can be made with more confidence than for 
some of the other missions. In this report, we have chosen to write 
more fully about certain subjects, for example, the eye, because 
they are of concern and because they have not been dealt with in 
such detail in other reports on radiation risks and protection. Since 
this report covers a number of different disciplines and specialized 
areas of research, a glossary is included. Radiation protection in 
space is as international a task as is the protection of radiation 
workers and the general population on earth. Kovalev, 1983, has 
noted that radiation protection in space is a pressing but complex 
problem. The recommendations in this report will require modifica- 
tions as we learn more about the radiation environment in space 
and how to estimate radiation risks with greater precision. 450 refs. 


50269 (NEI-DK-204) Casings on preinsulated district heat- 
ing pipes. Energiministeriets Energiforskningsprogram. Fjernvarme 
og produktion af el og varme. Bryder, K.L.; Hansen, K.E. Jysk 
Teknologisk, Aarhus (Denmark); Hoejlund Rasmussen (B.) Raad- 
givende Civilingenioerer, Copenhangen (Denmark). Apr 1989. 284p. 
(In Danish). Order Number DE90706431. Available from NTIS (US 
Sales Only), PC A13/MF A01. 

Energiministeriets Energiforskningsprogram. Fjernvarme og pro- 
duktion af el og varme.; EFP-85. 

The purpose of this investigation has been to establish a basis 
for: - Estimating the safety of jointing methods for the casings 
(jacket pipes) of preinsulated district heating pipes, - Designing 
these joints with sufficient strength and durability. Furthermore, the 
report includes a description of various joints (flexible/stiff) and pipe 
systems (bonded/sliding) as well as characteristics for relevant 
materials. A part of the project has been carried out as a Nordic in- 
vestigation on damages for district heating pipes. This part of the 
project was carried out by Studsvik Energiteknik/Sweden and Jysk 
Teknologisk and is described in the report: "Nordisk skadesunder- 
soegelse - Kappesamlinger paa praeisolerede fjernvarmeroer’, Feb. 
1987. From this report can be mentioned that damages to the prein- 
sulated pipe systems were registered with a frequence of about 0.1 
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damage/kilometre double pipe/year, and with about 15% to 40% of 
the damages related to the joints of the casings. (author) 11 refs. 


50270 (NUREG/CR-5415) Engineering design for the NRC 
[Nuclear Regulatory Commission] Operations Center. Pierce, 
W.R.; Bavier, R.N.; Borland, R.S.; Laird, R.A. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Operational Assess- 
ment; Science Applications International Corp., McLean, VA (USA). 
Aug 1989. 80p. Sponsored by Nuclear Regulatory Commission. 
(SAIC—89/1478). Available from NTIS, PC AO5/MF A01 - GPO; 
OSTI; INIS. 

A design study of the NRC Operations Center was initiated to an- 
ticipate the movement of the Center from its present location in 
Bethesda, Maryland to the White Flint Two building in Rockville, 
Maryland. Based on a review of documentation on the Operation 
Center functions, interviews with selected personnel, and observa- 
tion of an emergency exercise, the design team developed 
requirements for a new Center. The requirements basis consisted of 
communications diagrams documenting the information flow within 
the Operations Center, an adjacency matrix, and results from the in- 
terviews. From this basis a new conceptual layout was developed 
for the Center, consistent with the constraints imposed by the pro- 
posed new building. Work stations were defined for the staff, both 
for day-to-day operations and for emergency conditions. Recom- 
mendations are included concerning the use of supporting 
equipment currently in the Center as well as equipment planned for 
future use. 5 refs., 17 figs., 2 tabs. 


50271 (ORNL/FTR-3285) [Identification and report on 
Japanese research in statistical process control for assuring 
product and process quality, Tokyo, Tsukuba, Yokosuka, and 
Osaka, Japan, May 19-31, 1989]: Foreign trip report. Bowman, 
K.O. Oak Ridge National Lab., TN (USA). 15 Jun 1989. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017473. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

During a trip that extended from May 17 to June 1, 1989, | was a 
member of the survey team organized by the National Institute of 
Standard and Technology. We learned how total quality control 
(TQC) is conducted at the Japanese industries and its general phi- 
losophy which is quite different from that of the US industries. We 
found the Taguchi method is not as popular in Japan as it is in the 
US. A detailed report will be prepared later for publication in the 
ONR Scientific Bulletin. 


50272 (ORNL/FTR-3366) [Navigation of robotic systems]: 
Foreign trip report, August 10, 1989-August 29, 1989. Reister, 
D.B. Oak Ridge National Lab., TN (USA). 13 Sep 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017507. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

K. Asai, the general manager of the computing center at the 
Japan Atomic Energy Research Institute (JAERI), invited the trav- 
eler to perform research at JAERI and to learn about HASP. The 
traveler performed research on a methodology for the self-location 
of a robot navigating in an unstructured environment and had sev- 
eral discussions about HASP. 


50273 (PB-89-863831/XAB) High-temperature superconduc- 
tive materials and devices at microwave frequencies. February 
1979-May 1989 (Citations from the INSPEC: Information Ser- 
vices tor the Physics and Engineering Communities data base). 
Report for February 1979-May 1989. National Technical Informa- 
tion Service, Springfield, VA (USA). Jun 1989. 125p. Available from 
NTISPC NO1/MF NO1. 

This bibliography contains citations concerning experiments, stud- 
ies, test setups, and techniques for determining the properties and 
characteristics of HTSC materials including the copper oxide and yt- 
trium compounds in response to microwave energy. Topics include 
studies of the Josephson effect and experiments with Josephson- 
junction devices, cavity resonators, measurements of surface 
conductivity, surface resistance, microwave emission and absorp- 
tion, and quality factors. (Contains 210 citations fully indexed and 
including a title list.) 
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50274 (PNL-6812) Defense Waste Processing Facility can- 
ister impact testing. Olson, K.M.; Alzheimer, J.M. Pacific 
Northwest Lab., Richland, WA (USA). Sep 1989. 65p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO6-76RL01830. Or- 
der Number DE90000914. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

This report summarizes impact testing of seven Defense Waste 
Processing Facility (DWPF) high level waste canisters during FY 
1988. Impact testing was conducted to demonstrate compliance of 
DWPF canisters with the drop test specification of the Waste Ac- 
ceptance Preliminary Specification. The prototypical stainless steel 
canisters were filled with simulated waste to about 85% capacity at 
Savannah River Laboratory (SRL). They were received from SRL in 
April 1988. Each canister was approximately 300 cm (9 ft 10 in.) 
long, and 61 cm (2 ft) in diameter, and weighed about 2150 kg 
(4740 lb). Each canister was dropped twice from a height of 7 m 
(23 ft). The first drop was a vertical bottom impact where the bottom 
of the canister was oriented parallel to the impact pad. The second 
was a center-of-gravity-over-the-corner top impact. Procedures used 
to examine the canisters were the application and analysis of strain 
circles, helium leak testing, dye penetrant examination, and canister 
dimensional measurements. 39 refs., 39 figs., 11 tabs. 


50275 (RFP—4353) Computerized fire modeling as an effec- 
tive tool for glovebox fire safety. Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant. [1989]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP03533. 
(CONF-890864-2: 3. American Glovebox Society annual confer- 
ence and equipment display, Denver, CO (USA), 21-24 Aug 1989). 
Order Number DE89017716. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

In 1986, DOE instituted a program of intense audits by outside 
safety experts as a result of increased awareness of safety related 
issues. These audits were referred to as (TSA's). In 1988, a third 
TSA was conducted of one of the major production buildings. One 
of the findings of a Technical Safety Appraisal (TSA) was that at 
Rocky Fiats fire dampers are not installed within HVAC ductwork 
where the duct passes through fire barrier walls. Fire dampers are 
not utilized in ductwork because the exhaust air flow from process 
areas is critical from a radiological containment standpoint. Without 
adequate exhaust during a postulated fire, there would be the po- 
tential for radiological contamination exterior to the building. Due to 
this is an intolerable situation, fire dampers are not utilized. The fi- 
nal solution investigated was to attack the problem through the use 
of a computerized fire model of critical fire areas. The fact that fuel 
loading in most production areas was very low (3 to 7 pounds per 
square foot) led to the hypothesis that insufficient fire intensity exists 
to cause collapse of the duct. In order to validate this approach, two 
critical elements were needed. The first was a method to postulate 
a fire in the “fire areas” and the second was to determine at what 
exact point ducts will actually collapse. The best approach for the 
first element was through the use of a computerized fire model. The 
second element approach would be through either sound full scale 
fire testing or through a complete research search of past tests. 


50276 (SAND-—88-0100C) Development of strain gage evalu- 
ation channels for use in dynamic testing of shipping casks. 
Uncapher, W.L.; Bronowski, D.R.; Stenberg, D.R. Sandia National 
Labs., Albuquerque, NM (USA). 1988. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
880601-54: American Nuclear Society annual meeting, San Diego, 
CA (USA), 12-16 Jun 1988; TTC—0774). Order Number 
DE90000672. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

CASKS/evaluation; STRAIN GAGES/design; CASKS; EVALUA- 
TION; DESIGN; RADIOACTIVITY TRANSPORT; RADIOACTIVE 
WASTES; STRAINS; TESTING; DYNAMICS 


50277 (SAND—88-1958C) Distance and clearance perception 
using forward-looking, vehicular television systems. Miller, D.P. 
Sandia National Labs., Albuquerque, NM (USA). [1989]. 12p. 
Sponsored by U.S. Department of Defense. DOE Contract AC04- 
76DP00789. (CONF-8910129-1: 32. Human Factors Society 
annual meeting, Anaheim, CA (USA), 14-28 Oct 1989). Order Num- 
ber DE89014740. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 
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During off-road navigation, drivers often must make size, dis- 
tance, and clearance judgments of terrain features and obstacles in 
order to choose safe navigational routes. These same judgments 
must be made in the teleoperation of land vehicles using forward- 
looking television systems. This study evaluated how well subjects 
perceived size, distance, and clearance using monochrome and 
color television systems. Thirty-eight subjects (Ss) estimated the 
size, distance, and separation of two obstacles using video imagery 
produced by a forward-looking, vehicle-mounted camera. Results in- 
dicate that Ss typically overestimated distances, and when in error 
judging clearance, tended to overestimate the gap between the ob- 
jects. These biases were expected due to the well documented 
minification effect of television using standard lenses. More surpris- 
ing was the somewhat larger bias evidenced by Ss using color 
versus those using monochrome imagery. This paper will describe 
the research methodology, the results obtained, potential reasons 
for the results, discuss the plans for continuing research in this 
area, and assess the implications these findings may have on tele- 
operated vehicle design. 11 refs., 7 figs. 


50278 (UCRL-100323) Electric-gun studies of conductors 
in high magnetic fields and experiments in dynamic flux com- 
pression. Osher, J.E.; Chau, H.H.; Lee, R.S.; Tipton, R.E.; 
Weingart, R.C. Lawrence Livermore National Lab., CA (USA). 21 
Jul 1989. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-890710—-20: 5. international con- 
ference on megagauss magnetic field generation and related topics, 
Novosibirsk (USSR), 3-7 Jul 1989). Order Number DE90000815. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The devices we call electric guns operate by discharging a fast 
capacitor bank through a thin, metallic bridge-foil load. The explo- 
sion of the foil and the accompanying magnetic forces acting on the 
bridge-foil plasma accelerate a thin flyer plate of dielectric material 
initially placed on top of the bridge foil. In hypervelocity impact stud- 
ies with the linear electric gun, a thin, flat flyer is punched out of a 
cover sheet of dielectric (or dielectric/metallic composite) material by 
the explosion of the bridge foil and accelerated down a short barrel 
to impact on a target. In the coaxial gun, a cylindrical bridge foil is 
used to implode a cylindrical dielectric or dielectric/metallic compos- 
ite (liner) flyer to produce a high peak compression through axial 
convergence. In this paper we discuss the range of currents, their 
rate of rise, and the magnetic fields attained by our fast capacitor 
banks, which supply power to the electric gun to explode the bridge 
foil. Also included is a brief study of the change of resistance of the 
bridge-foil element as a function of time for various flyer mass load- 
ings for the linear geometry of the gun. The change in resistance 
can be viewed as a type of opening switch for pulsed-power appli- 
cations. We also briefly discuss the predicted performance of the 
coaxial gun in compressing loads for applications such as accelera- 
tion of chunky projectiles, magnetic flux compression, or longer-term 
applications such as the production of x rays or conditions for iner- 
tial fusion. General applications of the electric gun to shock-wave 
and impact studies are described elsewhere. 6 refs., 5 figs. 


50279 (UCRL-—100651) Recent advances to NEC [Numerical 
Electromagnetics Code]: Applications and validation. Burke, 
G.J. Lawrence Livermore National Lab., CA (USA). 3 Mar 1989. 
26p. Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-48. (CONF-891074—1: Conference on modern antenna 
design using computers and measurement application to antenna 
problems of military interest, Ankara (Turkey), 19-20 Oct 1989). Or- 
der Number DE89009231. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Capabilities of the antenna modeling code NEC are reviewed and 
results are presented to illustrate typical applications. Recent devel- 
opments are discussed that will improve accuracy in modeling 
electrically small antennas, stepped-radius wires and junctions of 
tightly coupled wires, and also a new capability for modeling insu- 
lated wires in air or earth is described. These advances will be 
included in a future release of NEC, while for now the results serve 
to illustrate limitations of the present code. NEC results are com- 
pared with independent analytical and numerical solutions and 
measurements to validate the model for wires near ground and for 
insulated wires. 41 refs., 26 figs., 1 tab. 





50280 (WHC-SA-0601) Wind/seismic comparisons for up- 
grading existing structures. Giller, R.A. Westinghouse Hanford 
Co., Richland, WA (USA). Oct 1989. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC06-87RL10930. (CONF- 
8910192—2: Natural phenomena hazards mitigation conference, 
Knoxville, TN (USA), 3-5 Oct 1989). Order Number DE89016055. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper depicts the analysis procedures and methods used to 
evaluate three existing building structures for extreme wind loads. 
The three structures involved in this evaluation are located at the 
US Department of Energy’s Hanford Site near Richland, Washing- 
ton. This site is characterized by open flat grassland with few 
surrounding obstructions and has extreme winds in lieu of tornados 
as a design basis accident condition. This group of buildings repre- 
sents a variety of construction types, including a concrete stack, a 
concrete load-bearing wall structure, and a rigid steel-frame build- 
ing. The three structures included in this group have recently been 
evaluated for response to the design basis earthquake that included 
non-linear time history effects. The resulting loads and stresses 
from the wind analyses were compared to the loads and stresses 
resulting from seismic analyses. This approach eliminated the need 
to prepare additional capacity calculations that were already con- 
tained in the seismic evaluations. 4 refs., 5 figs., 5 tabs. 


50281 (Y-2407) Description of software for computer con- 
trol of a heat treat furnace. Dunigan, J.J. Oak Ridge Y-12 Plant, 
TN (USA). Jun 1989. 31p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC05-840S21400. Order Number 
DE90000592. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Modern microcomputerized furnace-control instrumentation was 
developed to upgrade a heat-treat furnace located at the Oak Ridge 
Y-12 Plant. The furnace is controlled by software written in FOR- 
TRAN and MACRO running under the RT-11 operating system on 
an LSI-11/23 microcomputer. After an operator-specified profile is 
received, the furnace run is controlled automatically, and run data 
are collected and stored on floppy disks for a quality assurance 
record. 4 refs., 3 figs., 4 tabs. 


50282 Field measuring probe tor SSC magnets. Ganetis, G. 
(Brookhaven Nat. Lab., Upton, NY (US)); Herrera, J.; Hogue, R.; 
Skaritka, J.; Wanderer, P.; Willen, E. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

The field probe developed for measuring the field in SSC dipole 
magnets is an adaptation of the rotating tangential coil system in 
use at Brookhaven for several years. Also known as the MOLE, it is 
a self-contained room-temperature mechanism that is pulled through 
the aperture of the magnet with regular stops to measure the local 
field. Several minutes are required to measure the field at each 
point. The probe measures the multipole components of the field as 
well as the field angle relative to gravity. The sensitivity of the coil 
and electronics is such that the field up to the full 6.6 T excitation of 
the magnet as well as the field when warm with only 0.01 T excita- 
tion can be measured. Tethers are attached to both ends of the 
probe to carry electrical connections and to supply dry nitrogen to 
the air motors that rotate the tangential windings as well as the 
gravity sensor. A small computer is attached to the probe for control 
and for data collection, analysis and storage. 


50283 


The Superconducting Super Collider magnet system. 
Karpenko, V. (Lawrence Berkeley Lab., Berkeley, CA (US)). pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 


ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

The Superconducting Super Collider (SSC) has two 20-TeV pro- 
ton beams traveling in opposite directions in separate storage rings 
in the same tunnel, 83 kilometers in circumference. Over 9600 su- 
perconducting magnets are required for bringing the beams into 
collision and for injection and abort. The magnet system is the 
single most costly technical system of the SSC. The use of super- 
conductivity on a large scale is what makes the SSC practicable. 
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50284 Operational experience with superconducting syn- 
chrotron magnets. Martin, P.S. (Fermi National Lab., Batavia, IL 
(US)). pp. 2030 of Proceedings of the 1987 IEEE particle accelera- 
tor conference: Accelerator engineering and technology. Lindstrom, 
E.R.; Taylor, LS IEEE Service Center, Piscataway, NJ (1987). 
(CONF-870302-: Particle accelerator conference, Washington, DC 
(USA), 16-19 Mar 1987). 

The operational experience with the Fermilab Tevatron is pre- 
sented, with emphasis on reliability and failure modes. Comparisons 
are made between the operating efficiencies for the superconduct- 
ing machine and for the conventional Main Ring. 


50285 The location of the quench origin in a superconduct- 
ing accelerator magnet. Ghosh, A.K. (Brookhaven Nat. Lab., 
Upton, NY (US)); Robins, K.E.; Sampson, W.B. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

A method of calculating the initial rate of rise of the resistive 
voltage in a quenching superconducting magnet is described. Com- 
parison of such calculations with data from spontaneously occurring 
quenches gives the location of the quench origin since the normal 
state resistance of the conductor is determined by its position in the 
windings due to the magneto-resistance of the copper matrix. The 
characteristics of the voltage buildup is used to separate quenches 
occurring in low field regions, such as the magnet ends, from those 
starting in the two-dimensional straight section of the coil. The mag- 
nitude of V is a measure of performance and can be used to 
determine if the magnet is reaching the maximum current permitted 
by the conductor parameters. 


50286 A comparison of calculations and measurements of 
the magnetic characteristics of the SSC design D dipole. Gupta, 
R.C. (Brookhaven National Lab., Upton, NY (US)); Morgan, G.H.; 
Wanderer, P. pp. 2030 of Proceedings of the 1987 IEEE particle ac- 
celerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The SSC design D dipole has two, circular, superconducting, 10 
mm thick coil layers with an inner diameter of 40 mm. Surrounding 
these coils and compressing them is a 15 mm thick, stainless-steel 
collar. The collar has tabs at the poles and on the midpiant which fit 
into notches in the iron yoke, the latter having an outside diameter 
of 267 mm. The coils are composed of partially-keystoned cable, 
molded into radial blocks separated by copper wedges and posi- 
tioned in azimuth by a protrusion inward of the Nitronic 40 collar at 
the poles. Between the protrusion and the coils are G-10 shims of 
variable thickness. The nominal maximum working field is €.6 tesla. 
Eight, 4.5 m long magnets of this design (the first was no. 8) were 
built and tested at BNL, and more recently, two, 16.6 m long mag- 
nets were built at BNL and tested at FNAL. The present report 
compares measurements which do not include the ends, on two of 
the 4.5 m magnets, no.s 8 and 9, with computer calculations. These 
two magnets were tested at higher fields (up to about 7.5 T) than 
the others by subcooling, so data from them is best suited for com- 
parison with calculations showing the effects of saturated iron. 
Similar magnets have been made and measured at LBL. 


50287 A single layer coil superconducting magnet for SSC. 
Gupta, R.C. (Brookhaven Nat. Lab., Upton, NY (US)); Morgan, 
G.H.; Thompson, P.A. pp. 2030 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and tech- 
nology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The superconducting magnet under consideration for the pro- 
posed Superconducting Super Collider (SSC) uses a two layer coil 
geometry and is optimized for 6.6 T central field. In this paper the 
authors assess if it is possible to design a dipole having a realistic 
single layer coil configuration, using a cable having the same size 
as that used in the present SSC outer layer coil, can achieve a 
central field of about 6 T. The affirmative answer assumes a super- 
conductor current density approaching the best achieved thus far in 
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production, close-coupled cold iron with at most a very thin collar, a 
high but not unreasonable current density in copper at quench, and 
operation below 4.2 K. The authors describe the cable used in this 
design. They discuss the optimization procedure of the iron shape, 
particularly in the aperture region to minimize the effects of iron 
saturation. They outline the design of a realistic single layer coil ge- 
ometry. Finally they discuss various operating parameters from the 
quench protection point of view. 


50288 Performance of r and d sextupole trim coils for SSC 
dipoles. Wanderer, P. (Brookhaven Nat. Lab., Upton, NY (US)); 
Herrera, J.; Thompson, P.; Willen, E. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

For the proposed Superconducting Super Collider (SSC), trim 
coils placed inside the main coils of the dipoles are needed to cor- 
rect for field nonuniformities due to superconducting magnetization, 
iron saturation, and systematic construction errors. Four 4.5 m su- 
perconducting sextupole trim coils have been made using methods 
adapted from printed circuit technology and suitable for mass pro- 
ductions. This paper presents measurements of the multipoles and 
quench currents and compares them with SSC requirements. Based 
on these results, this type of trim coil (Multiwire) looks quite promis- 
ing for use in the SSC. 


50289  Ultraprecise magnet design and shimming. Danby, 
G.T. (AGS Dept., Brookhaven National Lab., Upton, Long Island, 
NY (US)); Jackson, J.W. pp. 2030 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and tech- 
nology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302—-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

Computer studies of pole design and magnet shimming tech- 
niques are discussed for a very precise 14.72 kG iron core storage 
ring magnet to be used for the proposed measurement of the muon 
anomalous magnetic moment. The experiment requires knowledge 
of the field in the 7m radius storage ring dipole to approximately 0.1 
ppm (1x10-7). The goal is to produce field uniformity of approxi- 
mately 1 ppm. Practical and mathematical limitations prevent 
obtaining such accuracy directly with a computer code such as 
POISSON, which is used in this study. However, this precision can 
be obtained for perturbations of the magnetic field. Results are pre- 
sented on the internal consistency of the computations and the 
reliability of computing perturbations produced by Fe shims. Shim- 
ming techniques for very precise field modification and control are 
presented. 


50290 Polar coordinate alignment of the magnet stands in 
the BO overpass region of the Fermilab Main Ring. Moore, C.D. 
(Fermi Nat. Lab., Batavia, !L (US)); Topolski, T.A. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

The authors describe the three-dimensional alignment of the 
magnet stands in the nonplanar region of the Fermilab Main Ring 
near BO. Polar coordinate measuring from a single set-up utilizes 
two angles and a distance to locate a point in space. They discuss 
the procedures and equipment utilized, as well as the accuracy and 
effectiveness of this style of alignment. 


50291 Free drop impact analysis of shipping cask. Pfeiffer, 
P.A. (Argonne National Lab., IL (USA). Reactor Analysis and Safety 
Div.); Kennedy, J.M. Nuclear Engineering and Design (Netherlands), 
114(1): 33-52 (May 1989). DOE Contract W-31109-ENG-38. 

The WHAMS-2D and WHAMS-3D codes were used to analyze 
the dynamic response of the RAS/TREAT shielded shipping cask 
subjected to transient leadings for the purpose of assessing poten- 
tial damage to the various components that comprise the the cask. 
The paper describes how these codes can be used to provide and 
intermediate level of detail between full three-dimensional finite ele- 
ment calculations and hand calculations which are cost effective for 
design purposes. Three free drops were adressed: (1) a thirty foot 
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axial drop on either end; (2) a thirty foot oblique angle drop with the 
cask having several different orientations from the vertical with 
impact on the cask corner; and (3) a thirty foot side drop with simul- 
taneous impact on the lifting trunnion and the bottom end. Results 
are presented for two models of the side and oblique angle drops; 
one model includes only the mass of the lapped sleeves of depleted 
uranium (DU) while the other includes the mass and stiffness of the 
DU. The results of the end drop analyses are given for models with 
and without imperfections in the cask. Comparison of the analysis 
to hand calculations and simplified analyses are given. (orig.). 


50292 Containment penetration system (CPS) valve tests un- 
der accident loads. Crapo, H.S. (Idaho National Engineering Lab.., 
Idaho Falls (USA)). Nuclear Engineering and Design (Netherlands), 
115(2/3): 331-338 (Jul 1989). DOE Contract AC07-761D01570. 
(CONF-8710111-: 15. water reactor safety information meeting 
(WRSM-15), Gaithersburg, MD (USA), 26-30 Oct 1987). 

This paper presents the results of testing typical U.S. nuclear 
power plant containment piping penetrations during thermal and 
mechanical loading. Full-sized hardware, including the containment 
wall penetration, piping, pipe supports, and isolation valves, was 
subjected to thermal and mechanical loads simulating design basis 
accident and severe accident events. The effects of the thermal and 
mechanical loads on valve leakage and operability and the effects 
on overall system integrity were studied. All containment systems 
performed well; no loss of function resulted from the thermal and 
mechanical loads. (orig.). 


50293 Quantum mechanics of a macroscopic variable: The 
phase difference of a Josephson Junction. Clarke, J. (Univ. of 
California, Berkeley (USA)); Cleland, A.N.; Devoret, M.H.; Esteve, 
D.; Martinis, J.M. Science (Washington, D.C.) (USA), 239: 992-997 
(26 Feb 1988). 

Experiments to investigate the quantum behavior of a macro- 
scopic degree of freedom, namely the phase difference across a 
Josephson tunnel junction, are described. The experiments involve 
measurements of the escape rate of the junction from its zero volt- 
age stage. Low temperature measurements of the escape rate for 
junctions that are either nearly undamped or moderately damped 
agree very closely with predictions for macroscopic quantum tunnel- 
ing, with no adjustable parameters. Microwave spectroscopy reveals 
quantized energy levels in the potential well of the junction in excel- 
lent agreement with quantum-mechanical calculations. The system 
can be regarded as a macroscopic nucleus with wires. 29 refs., 7 
figs., 1 tab. 
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50294 (AD-A-208291/5/XAB) Triplet-extinction coefficients 
of some laser dyes. 1. Paviopoulos, T.G.; Golich, D.J. Naval 
Ocean Systems Center, San Diego, CA (USA). Mar 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Applied Physics, Vol. 64, No. 2, 521-527(15 Jul 
1988). See also report dated 19 Apr 89, AD-A207 135. 

For flashlamp-pumped dye lasers, the negative effect of triplet- 
state losses on laser action efficiency is well known. Oscilloscope 
traces of laser pulses showed that laser action diminishes much 
sooner than the flashlamp excitation pulse. This effect was at- 
tributed to the buildup of triplet-state dye molecules during the 
excitation from the flashlamp pulse. Triplet-extinction coefficients ep- 
silon(T) were measured over the laser-action spectral region of 
Rhodamine 6G; Rhodamine B; Rhodamine 110; Fiuorol-7GA; 
Coumarin 540A; Coumarin 522; Coumarin 1; Coumarin 
120; 4,4’-diphenyl stilbene; and 2,7-bis(4-methoxy-phenyl)-9,9- 
dipropylfluorene. The different lines from an argon-ion cw laser were 
employed for excitation. McClure’s method was used to obtain the 
triplet extinction coefficients Epsilon(T). The method requires the 
measurement of triplet optical densities OD(T) as a function of dif- 
ferent cw laser-excitation intensities (powers) I(ex). The importance 
of triplet-state losses on dye-laser efficiency is reviewed. The laser 
action properties of the laser dyes studied are briefly discussed as 
they relate to the measured epsilon=(T) values. 





50295 (AD-A-208318/6/XAB) Effects of frequency spreads 
on beam-breakup instabilities in linear accelerators. Interim 
report. Colombant, D.G.; Lau, Y.Y. Naval Research Lab., Washing- 
ton, DC (USA). 11 May 1989. 19p. (NRL-MR-6464). Available from 
NTIS, PC A03/MF A0O1. 

Beam breakup (BBU) instabilities result from the coupling 
between the transverse motions of the electron beam and the de- 
flecting modes of the accelerating structures. Control of BBU growth 
relies mainly on the reduction of this coupling. This can be achieved 
either by restricting the transverse motions of the beam through 
external focusing (e.g., solenoidal, quadrupole, or higher-order fo- 
cusing, ion channel, etc.) or by proper modification of the deflecting 
modes (e.g., stagger tuning, lowering of the quality factor Q of the 
deflecting modes, etc.). Structural mode frequency spreads are 
shown to have a rather different influence on beam-breakup 
growths than betatron frequency spreads. The present analytic and 
numerical studies show that a finite spread in the breakup mode 
frequency leads to an algebraic decay of the beam breakup instabil- 
ities even if the quality factor Q yields infinity. Effects of stagger 
tuning are examined. 


50296 (AD-A-208492/9/XAB) Technique for monolithically 
integrating GaAs/AlGaAs lasers of different wavelengths. Good- 
hue, W.D.; Donnelly, J.P.; Zayhowski, J.J. Massachusetts Inst. of 
Tech., Lexington, MA (USA). Lincoln Lab. Apr 1989. 4p. (JA-6195). 
Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of Vacuum Science and Technology B, Vol. 7, No. 2, 
409-411 (Mar-Apr 1989). 

Lasers that operate at wavelengths differing by 40 nm were fabri- 
cated from two different regions of a single wafer by a process 
using molecular-beam epitaxy. The process consists of controlling 
the thickness of the quantum wells in the regions which form the 
active areas of the lasers. The control is accomplished by manipu- 
lating the Ga sticking coefficient through local variations of the 
substrate temperature during the growth process. This process 
could lead to a variety of important developments in GaAs-based 
technology such as multiwavelength optical interconnects. 


50297 (AD-A-208493/7/XAB) High-power, diffraction-limited, 
narrow-band, external-cavity diode laser. Sharfin, W.F.; Seppala, 
J.P.; Mooradian, A.; Soltz, B.A.; Waters, R.G. Massachusetts Inst. 
of Tech., Lexington, MA (USA). Lincoln Lab. 1 May 1989. 4p. (JA- 
6235). Available from NTIS, PC A02/MF A01. 

Pub. in Applied Physics Letters, Vol. 54, No. 18, 1731-1733(1 
May 1989). 

We report demonstration of a highly coherent, low-divergence, 
high-power, external-cavity diode laser suitable for applications such 
as communications and nonlinear optics that require narrow 
linewidth in a diffraction-limited beam. Over 1.5 W of cw output 
power is measured at a wavelength of 856 nm, in a maximum spec- 
tral band of 0.02 nm. Greater than 0.1 W of single-frequency power 
is obtained in a diffraction-limited beam. A simple resonator is used, 
comprising a multi-element spherical lens and a plane mirror in ad- 
dition to the diode. 


50298 (AD-A-208629/6/XAB) Band structure engineering for 
ultra-low threshold laser diodes. Final progress report. Ury, |.; 
Lau, K.Y. Ortel Corp., Alhambra, CA (USA). 1988. 45p. Available 
from NTIS, PC A03/MF A01. 

While semiconductor lasers of high level of sophistication and 
reliability have been developed for present-day fiber-optic telecom- 
munications, demands for ultralow lasing threshold and ultrahigh 
modulation speed stem mainly from applications involving relatively 
short-distance interconnections within a computer. The need for op- 
tics in computers arises from the increasing parallelism in modern 
computer architectures, which places heavy demands on input/ 
output functions at gigahertz clock rates. Further considerations of 
using semiconductor lasers in computer optical interconnects shows 
that conventional semiconductor lasers are unacceptable for such 
purposes, the main problem being that they must be biased at or 
above lasing threshold for proper modulation behavior. This mode 
of operation requires a monitor photodiode and an active feedback 
circuit to stabilize the operating point. In a supercomputer where 
there are as many as a few hundred thousand interconnections, 
such feedback circuits will occupy a large amount of real estate and 
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the bias current required will consume an unacceptable amount of 
power. 


50299 (AD-A-208645/2/XAB) Mass-transported GalnAsP/InP 
lasers. Liau, Z.L.; Walpole, J.N. Massachusetts Inst. of Tech., Lex- 
ington, MA (USA). Lincoln Lab. 1989. 19p. (JA-6267). Available 
from NTIS, PC A03/MF A01. 

Pub. in Lincoln Lab. Jnl., Vol. 2, No. 1, 77-94(1989). Original con- 
tains color plates: All DTIC and NTIS reproductions will be in black 
and white. 

A new microfabrication technique, mass transport, has made 
possible the development of a new breed of semiconductor laser de- 
vices. Mass-transported buried-heterostructure GalnAsP lasers are 
ideally suited for application in optical-filber communication systems. 
In fact, the technology for mass-transported buried-heterostructure 
lasers has been transferred to a commercial fabricator, and these 
lasers are now being incorporated in optical-fiber communication 
systems. Mass transport has also led to the first practical surface- 
emitting diode lasers and monolithic two-dimensional laser arrays. 


50300 Contact microscopy with a soft x-ray laser. DiCicco, 
D.S. (Princeton Univ., NJ (USA)); Kim, D.; Rosser, R.J.; Skinner, 
C.H.; Suckewer, S.; Gupta, A.P.; Hirschberg, J.G. pp. 436 of Short 
wavelength coherent radiation: Generation and applications. Pro- 
ceedings: Volume 2. Falcone, R.W.; Kirz, J. Optical Society of 
America, Washington, DC (1988). From 4. topical meeting on short 
wavelength coherent radiation: generation and applications; North 
Falmouth, MA (USA); 26-29 Sep 1988. 

A soft x-ray laser of output energy 1-3 mJ at 18.2 nm has been 
used to record high resolution images of biological specimens. The 
contact images were recorded on photoresist which was later 
viewed in a scanning electron microscope. Also presented is a 
Composite Optical X-Ray Laser Microscope COXRALM of novel de- 
sign. 14 refs., 8 figs. 


50301 (UCID—21805) Ultrahigh-brightness lasers and their 
applications. Perry, M.D. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 10p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90000877. Avail- 
able from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

New short-pulse laser technology has made possible the produc- 
tion of extremely strong laser fields (| > 10'? W/cm?) from small 
scale systems. The use of these new techniques on intermediate to 
large scale Nd:Glass based laser systems makes possible, in princi- 
ple, the production of 1000 TW (Petawatt) pulses. Such pulses yield 
focused intensities exceeding 1071 W/cm?, corresponding to an 
electric field in excess of 100 e/ap* and an energy density equiva- 
lent to that of a 10 keV blackbody (3 x 107° J/cm®). Such a source 
would have important applications in x-ray laser research and lead 
to a fundamentally new class of experiments in atomic, nuclear, 
plasma and high-energy density physics. Some of the advances 
which make such laser sources possible have grown naturally out 
of our laser research in support of the ICF Program. This paper in- 
troduces these new techniques and examines some of the specific 
applications both of Petawatt pulses requiring large systems and 
more modest 10 TW pulses now achievable with table-top systems. 
10 refs., 4 figs. 


50302 (UCRL-15867-Vol.4) New laser materials: Final re- 
port, January 1, 1988-September 30, 1988. Chai, B.H.T.; Long, 
M.; Morris, R.C.; Narasimhan, D. Lawrence Livermore National 
Lab., CA (USA); Allied-Signal, Inc., Morristown, NJ (USA). Jun 
1989. 45p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE89017524. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In the 1987 final report we reported the progress in both the 
search for ICF reactor laser and the pump laser for the 10 MJ 
research laser. In this contract period, the effort was mainly concen- 
trated in search of new materials suitable for the 10 MJ research 
laser's pump laser, since it now has a greater degree of urgency. 
The data is to find a high efficiency chromium laser free running 
near 800 nm to match the absorption band of Nd. The long lifetime 
Nd laser acts as an energy storage media and is finally lased near 
1.06um. The laser is then frequently tripled and guided to the fusion 
target. In order to achieve the necessary overall efficiency, the chro- 
mium pump laser has to be very efficient (better than 5%). The 
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present search effort has been directed towards the identification of 
suitable Cr laser materials. In this report we shall list most of the 
experiments that we have conducted during the contract period, in- 
cluding the unsuccessful ones. We shall discuss in more detail 
those materials that showed promising signs, since we have done 
more work and more thought has been given to them. On this basis 
we will divide the discussion in two separate sections: (A) new 
chromium doped crystalline compounds, and (B) exploratory work 
and speculations on new compounds. 12 tabs. 


50303 (UCRL-100906) Proof-of-principle experiment for a 
hot electron pumped XUV amplifier. Goldstein, W.; Price, D.; 
Rosen, M.; Clark, A.; Cerjan, C.; Fields, D.; Slivinsky, V. Lawrence 
Livermore National Lab., CA (USA). Aug 1989. 22p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8907130—4: 9. vacuum ultraviolet radiation conference, 
Honolulu, HI (USA), 17-21 Jul 1989). Order Number DE90000820. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An X-ray laser scheme was recently proposed based on the 
pumping of neonlike 3s-3p transitions using inner-shell ionization of 
sodium-like ions by suprathermal electrons. Since this laser oper- 
ates in principle with no population in the neonlike charge-state, 
power requirements can be reduced from the standard collisionally 
driven amplifier, and the problem of line-trapping can be 
ameliorated. Model calculations using a quasi-steady state 
collisional-radiative model indicated that measurable gains could be 
obtained in practical experiments. We propose a proof-of-principle 
experiment to demonstrate the pumping of neonlike excited states 
by hot electrons. An ~1 ns long, 0.53 yu laser beam, will be focused 
on a solid dot target of dilute bromine, to create a cool, dense 
plasma. The pulse and target will be optimized to produce as much 
sodiumlike population as possible in the corona. This low-fluence 
green pulse does not produce suprathermals. A second, ~100 ps, 
1.06 m pulse of 10'S W/cm? will be “piggybacked” on the first, to 
create hot electrons. The timing of the red beam will be optimized 
with respect to the sodiumlike fraction of the cool plasma. The hot 
electrons create a transient population of neonlike ions, coincident 
with the red beam, that are detected by their characteristic n=3 to 
n=2 resonant X-ray emission. If, as expected while the red beam is 
present, the neonlike excited states are produced by inner-shell ion- 
ization (as opposed to collisional excitation), n=3-2 line ratios will 
carry a distinctive signature indicating a statistical feeding mecha- 
nism. The same signature will imply the existence of a population 
inversion. Proposed detection systems include space and time re- 
solving crystal X-ray spectrometers for measuring the neonlike lines, 
and an array of filtered X-ray diodes to measure suprathermal elec- 
tron temperature and number. 10 refs., 11 figs. 


50304 


(UCRL-100920) The development of coherent x-ray 
lasers for x-ray holography. Matthews, D.L.; Trebes, J.; London, 
R.; Rosen, M. Lawrence Livermore National Lab., CA (USA). Aug 
1989. 15p. Sponsored by U.S. DOE Defense Programs. DOE Con- 


tract W-7405-ENG-48. (CONF-8905192—1: Conference on X-ray 
microimaging for the life sciences, Berkeley, CA (USA), 24-26 May 
1989). Order Number DE90000784. Available from NTIS, PC A - 
OSTI; GPO Dep. 

We will describe several of our research paths to develop an x- 
ray laser capable of producing the flux required to obtain x-ray 
holograms of biological structures in live cells. These paths include 
optimization of our current Ni-like Yb laser which operates at 5.02 
nm as well as the introduction of a new Ni-like Ta laser which oper- 
ates at 4.48 nm, i.e., is the near optimum wavelength for holographic 
imaging of biological objects. Current predictions indicate that we 
will need to produce at least 20 J of spatially-coherent radiation in 
a pulselength of 50 psec and focussed at the sample to a beam of 
10 ym diameter. We will provide a detailed description of how we 
hope to meet these requirements. In addition, some comments will 
be given on future trends in x-ray laser development, namely to- 
ward more efficient “table top” systems. 23 refs., 3 figs., 1 tab. 


50305 Proceedings of the conference on lasers and electro- 
optics. 1988 Technical Digest Series, Volume 7. 435p. Optical 
Society of America, Washington, DC (1988). (CONF-880402-: 
CLEO '88: OSA/IEEE conference on lasers and electro-optics, Ana- 
heim, CA (USA), 25-29 Apr 1988). 
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This book presents the papers discussed at a conference on the 
subject of electro-optics and lasers. Some of the topics discussed 
were: laser fusion and interactions; implosion experiments; tunable 
integrated Bragg lasers, COz lasers; present status of integrated 
lasers; DFB lasers; transition metal lasers-solid state lasers, mirror 
laser resonators, multiquantumwell lasers; fusion laser technology; 
and dynamics and characteristics of diode lasers. 


50306 Modeling flashlamp pumped Nd:glass disk amplifiers. 
Jancaitis, K.S. (Lawrence Livermore National Lab., CA (USA)); Er- 
landson, A.C.; Murray, J.E.; Powell, H.T.; Trenholme, J.B. pp. 443 
of OSA conference on lasers and electro-optics (1989 Technical Di- 
gest series). Optical Society of America, Washington, DC (1989). 
(CONF-890423—: CLEO '89: conference on lasers and electro op- 
tics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper TUT4. 

The authors have developed a semiempirical model for Nd:glass 
disk amplifiers which substantially reduces the amount of experi- 
mental data needed to characterize fully amplifier performance. 
When parametrized in terms of the flashlamp output power per unit 
bore area (Pour/A), the transfer of energy from electrical input to 
inversion in the laser disks separates into two parts: an ideal pump- 
ing efficiency and a cavity transfer efficiency. They find that a single 
transfer efficiency curve accurately describes a fixed cavity geome- 
try for a large range of input pulse lengths and energies. As a result, 
only a few measurements are required to predict the entire range of 
performance for a given amplifier configuration. The pumping 
efficiency portion of the energy transfer is calculated using their pre- 
viously described flashlamp model assuming a single-pass transit of 
all the output of a bare lamp through the laser glass. It contains 
most of the dependence on flashlamp and laser glass parameters. 


50307 Laser pulse stretching via enhanced closed loop 
control with slow Q-switching. Hawkins, J.K. (Fermi National Ac- 
celerator Lab., P.O. Box 500, Batavia, IL (US)); Williams, W.A. pp. 
248 of Wave propagation and scattering in varied media. Varadan, 
V.K.; Varadan, V.V. SPIE Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (1988). (CONF-8804193—: Wave propa- 
gation and scattering in varied media, Orlando, FL (USA), 6-8 Apr 
1988). 

In testing a holographic particle track recording system for the 
Fermilab 15 foot bubble chamber, it was shown that the peak power 
of Q-switched laser pulses (50ns duration) at the required energy 
gave rise to boiling during the chamber expansion. A pulse stretch- 
ing technique is described which was developed to reduce the peak 
power. Applied to a ruby laser (oscillator and three amplifiers) with 
a maximum Q-switched output of 30J, pulses of up to 10-ys dura- 
tion with coherence up to and exceeding 11 m at 2.5us were 
produced. The considerably increased coherence length will find ap- 
plications in many fields of pulsed holography, and its use with fiber 
optics is particularly promising. 


50308 Determination of the stimulated emission cross sec- 
tion for the laser transition in Nd:YAG. Shinn, M.D. (Lawrence 
Livermore National Lab., CA (USA)); Milanovich, F.P.; Roe, J.N. pp. 
443 of OSA conference on lasers and electro-optics (1989 Techni- 
cal Digest series). Optical Society of America, Washington, DC 
(1989). (CONF-890423—: CLEO '89: conference on lasers and elec- 
tro optics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper WM5. 

The simulated emission cross section ose is an important param- 
eter in the design of a laser system because its value is directly 
proportional to the small signal gain. The most widely used solid 
state laser material is YAG:Nd, yet the value of os, is still not pre- 
cisely known. Of the more than ten determinations in the literature, 
there is a factor of -3 range in value. The authors’ determination is 
based primarily on what in principle is the most direct method possi- 
ble: measurement of the corresponding absorption cross section. In 
practice, obtaining a value is complicated by the weakness of the 
absorption (1-2 X 10-%cem—"). Advances in digital processing of the 
signal from a double beam spectrophotometer now make this tech- 
nique more applicable. To date, the value obtained, 5.3 +- 1.2 X 
10-'%em?, is in good agreement with an earlier measurement of 
6.5 +- 1.0 X 10-'cm?, determined at their laboratory using fluores- 
cence spectroscopy. To increase the accuracy of their determination 





we are using a novel technique for measuring a very weak absorp- 
tion, a cavity lossmeter. Results of this technique and a refinement 
of their spectrophotometric measurement are presented. 


50309 High gain free electron lasers. Prosnitz, D. (Lawrence 
Livermore National Lab., CA (USA)). pp. 443 of OSA conference on 
lasers and electro-optics (1989 Technical Digest series). Optical So- 
ciety of America, Washington, DC (1989). (CONF-890423—: CLEO 
’89: conference on lasers and electro optics, Baltimore, MD (USA), 
24-28 Apr 1989). 

Technical Paper JJ2. 

Induction linac accelerators are specifically designed to produce 
high current electron beams. The high quality, high current beam 
made available by these accelerators enables one to build free 
electron lasers with extremely high single pass gain (>40 dB) and 
high extraction efficiency (>35%). Several high gain FELs have 
been built and operated at LLNL over the past 10 years, and a 
complete set of numerical models has been developed to guide the 
design of future FELs. The first high gain FEL built at Lawrence Liv- 
ermore National Laboratory (LLNL) was the Electron Laser Facility 
(ELF), a 35-GHz amplifier utilizing the Experimental Test Accelerator 
(ETA), and a 4.5-MeV Inducution linac. Experiments performed on 
ELF confirmed the utility of tapered wigglers and provided informa- 
tion on phase slip, mode control, spectral bandwidth, and harmonic 
generation. As will be shown, numerical models have successfully 
explained the results of these experiments. In parallel with the in- 
vestigation of FEL amplifiers, an effort was undertaken to improve 
the capability of induction linacs. The success of these two pro- 
grammatic thrusts has led to many possible FEL applications, 
ranging from electron cyclotron heating of tokamaks to producing 
very short wavelength radiation for material processing. The poten- 
tial use of FELs as a source for heating plasmas is discussed. 


50310 Coherent optical harmonic production in the Los 
Alamos free electron laser oscillator. Newnam, B.E. (Los Alamos 
National Lab., NM (USA)); Warren, R.W.; Feldman, D.W.; Haynes, 
L.C.; Sollid, J.E. pp. 443 of OSA conference on lasers and electro- 
optics (1989 Technical Digest series). Optical Society of America, 
Washington, DC (1989). (CONF-890423—: CLEO ’89: conference 
on lasers and electro optics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper JJ3. 

Optical harmonics are naturally generated within free electron 
lasers (FELs) by the nonuniform axial motion of the electrons within 
the magnetic undulator. Although far weaker than the optical beam 
produced at the fundamental lasing frequency, they can provide 
useful amounts of coherent power at shorter wavelengths. However, 
UV harmonics can degrade dielectric optics by producing color cen- 
ters which must be precluded in high power FELs. Up to this time, 
adequate verification of various theoretical predictions has not been 
possible because of limited experimental data. To address this prob- 
lem, the authors conducted a series of experiments with the Los 
Alamos infrared FEL oscillator to characterize the power and spatial 
distribution of the measurable harmonic orders as a function of 
electron-beam, undulator, and resonator parameters. The FEL oper- 
ated at a fundamental wavelength from 10 to 12 um with a -20 
MeV electron beam with peak current varying from 200 to 500 A. 
Results of these recently completed tests are presented. 


50311 Free-electron lasers. Brau, C.A. (Los Alamos National 
Lab., NM (USA)). Science (Washington, D.C.) (USA), 239: 1115- 
1121 (4 Mar 1988). 

Free-electron lasers represent a complete departure from conven- 
tional lasers, and they offer performance not available from other 
sources. By varying the electron energy, it is possible to tune the 
wavelength over a broad range and to operate at wavelengths 
where no other lasers exist. Equally important, by avoiding the cool- 
ing problems associated with conventional lasers and using 
high-power accelerator technology, it is possible to operate free- 
electron lasers at extreme power levels. Clearly, there are manifold 
applications for lasers with these qualifications, and two new free- 
electron lasers for the near-infrared and visible spectrum are being 
developed at Vanderbilt University (42) and the National Bureau of 
Standards (43) to support research in medicine and materials sci- 
ence. These will supplement the user-oriented facilities at Santa 
Barbara and Stanford. Unfortunately, free-electron lasers are expen- 
sive, especially in small sizes, and, until cheaper free-electron 
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lasers are developed, only a limited subset of the possible applica- 
tions can be addressed. Nevertheless, it is clear that free-electron 
lasers are developing rapidly. As they do so, they will play an in- 
creasingly important role in a broad variety of fields. 44 refs., 5 figs. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 48833, 49171, 49269, 49404, 49405, 
49409, 49422, 49424, 49460, 49669, 50189, 50239, 51605 


50312 (CNIC—00189) Experimental investigation of single- 
phase turbulent mixing for various subchannels. Zong Guifang; 
Yang Huimin. China Nuclear Information Centre, Beijing, BU (China). 
Mar 1988. 13p. (in Chinese). (SINRE-0015). Order Number 
DE90605321. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

In this paper, single-phase turbulent mixing flow rates were mea- 
sured using chemical tracer technique for various subchannels of 
rod bundles of triangular arrays and corresponding relations were 
obtained. Experiments included: central cubchannels with four 
pitch-to-diameter ratios of 1.20, 1.33, 1.38 and 1.505 (p/d); wall 
subchannels with four gap width between the rod and the channel 
wall-to-diameter of 0.0556, 0.098, 0.172 and 0.256 (5w/d); and cor- 
ner subchannels. The Reynolds numbers ranged from 1 x 104 to 4 x 
10*. Experiments showed that the sinie-phase turbulent mixing flow 
rates of central and wall subchannels were the function of pitch, 
subchannel equivalent hydraulic diameter and Reynolds number, 
and the flow rates increased obviously with pitch. Their relations are 
obtained in this paper. The resuets were compared with other inves- 
tigations’ results. There are reasonable consistent between them. 


50313 (CONF-890819-25) Selection of the energy-efficient 
enhancement geometry for single-phase turbulent flow inside 
tubes. Rabas, T.J. Argonne National Lab., IL (USA). 1989. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-31109- 
ENG-38. From ASME/AIChE national heat transfer conference; 
Philadelphia, PA (USA); 6-9 Aug 1989. Order Number DE89017690. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Heat transfer enhancements inside tubes such as ribs, fins, and 
flutes are a proven technique for increasing the thermal perfor- 
mance of heat-transfer equipment. Unfortunately, there is always an 
increased pressure drop that accompanies the improved thermal 
performance. This paper addresses enhancement geometries that 
maximize the efficiency index (the ratio of the heat transfer to the 
friction-factor enhancement values). It is demonstrated that energy- 
efficient enhancement geometries are not always selected; the dis- 
ruption heights are usually too high, and very little attention is given 
to the disruption shape. An enhancement mechanism map is first 
presented. With this map, energy-efficient geometry sets can be 
identified and others discarded. Tube types that should receive 
more consideration are those that rely on the swirl and boundary- 
layer thinning (three-dimensional roughness) mechanisms. It is also 
demonstrated that the most energy-efficient geometries are those 
that permit operation in the transition region. The roughness 
Reynolds number appears to adequately characterize these condi- 
tions; however, the magnitude depends on the disruption shape and 
mechanism type for a given Prandtl number fluid. 9 figs., 4 tabs. 


50314 (INIS-BR—1616) Two-phase flow void fraction mea- 
surement using gamma ray attenuation technique. Silva, R.D. 
da. Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil). 1985. 117p. (In Portuguese). Order Number DE90602658. 
Available from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The present work deals with experimental void fraction measure- 
ments in two-phase water-nitrogen flow, by using a gamma ray 
attenuation technique. Several upward two-phase flow regimes in a 
vertical tube were simulated. The water flow was varied from 0.13 
to 0.44 m°/h while the nitrogen flow was varied between 0.01 and 
0.1 m3/h. The mean volumetric void fraction was determined based 
on the measured linear void fraction for each flow condition. The re- 
sults were compared with other authors data and showed a good 
agreement. (author). 


50315 (Jue+2270) Determination of heat transfer relations 
in a steam reformer and the kinetics of the methane-steam- 
reforming by means of the test runs at the demonstration plant 
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EVA IVADAM II within the scope of the project ‘Long-distance 
nuclear energy transport’. Kesel, W. Technische Hochschule 
Aachen (Germany, F.R.); Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung. Mar 1989. 126p. (In 
German). Order Number DE90707480. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

Based on the experimental results of the tests at the demonstra- 
tion plant EVA IVADAM II, which was built and operated within the 
scope of the project ‘Long-distance nuclear energy transport’ (NFE) 
for testing the system of the chemical heat pipe, the processes in 
the steam reformer (RSO) were examined. For the heat transfer and 
the kinetics of the methane-steam-reforming numerical descriptions 
were derived. The established equations were used in a steam re- 
former computer program and checked and completed by means of 
simulation of test runs. Based on the kinetic equation of the 
methane-steam-reforming a short-cut method is shown to evaluate 
with little expense the essential data of a steam reformer. (orig.). 


50316 (NAL-TR-976T) Numerical simulation of hypersonic 
flow around a space plane. | basic development. Yamamoto, 
Yukimitsu; Kudo, Shin. National Aerospace Lab., Chofu, Tokyo 
(Japan). May 1988. 23p. Order Number DE89772375. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Numerical simulations using the TVD (total variation diminishing) 
schemes are applied for the hypersonic flow around a space plane, 
and the flow characteristics are investigated in detail. Thin-layer 
Navier-Stokes equations written in a finite volume formulation are 
solved by using the implicit approximately factored algorithm. Nume- 
rial calculations have been performed for Mach number of 7.0, 
Reynolds number of 1.3 x 10” and angles of attack up to 30 de- 
grees. Numerical results are compared with experimental data 
obtained from the hypersonic wind tunnel at NAL. Excellent agree- 
ments are obtained for the aerodynamic coefficients and shock 
wave shapes. It is demonstrated that the present TVD Navier- 
Stokes code has excellent capabilities for evaluating total 
aerodynamic performance and investigating severe aerodynamic 
heating, which are of great significance in the design of a space 
plane configuration. Numerical computations by Yee ?  Harten’s 
scheme are performed for M = 10.0 and an angle of attack x = 0 
deg. 25 references, 13 figures. 


50317 (ORNL/FTR-3377) [Fracture mechanics of porous 
materials]: Foreign trip report, May 16—-August 11, 1989. Gray, 
L.J. Oak Ridge National Lab., TN (USA). 15 Sep 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90000023. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The primary subject of this trip was the development of a bound- 
ary element/finite element analysis system for computational 
fracture mechanics. The procedures for merging the ORNL/Cornell 
University boundary element fracture code with the finite element 
program SESAM were agreed upon, and are currently being 
implemented. The adopted algorithm relies on the superelement ca- 
pabilities of the SESAM code. Discussions were held with scientists 
at the Bergen Scientific Centre on the modeling of fractured rock. A 
project to develop realistic computer models of naturally occurring 
fracture patterns is being carried out by a geologist and a physicist; 
it is expected that these models can be employed in future environ- 
mental modeling work. 6 refs. 


50318 (PB-89-197651/XAB) Multigrid for the steady-state in- 
compressible Navier-Stokes equations: A survey. Linden, J.; 
Lonsdale, G.; Steckel, B.; Stueben, K. Gesellschaft fuer Mathematik 
und Datenverarbeitung m.b.H. Bonn, St. Augustin (Germany, F.R.). 
Jul 1988. 23p. (GMD-—322). Available from NTIS, PC EE03/MF A01. 

This report discusses stable discretizations of the Navier-Stokes 
equations. An emphasis is placed on non-staggered grid discretiza- 
tions. In multigrid development, such discretizations are far less 
common compared to their staggered analog but they are much 
more convenient in connection with general non-uniform and non- 
orthogonal grids (boundary fitted grids) which are the current norm 
when solving flow problems on complex regions. Various relaxation 
schemes (including pressure correction based methods, distributive 
and box schemes), which are used as smoothers in multigrid meth- 
ods, are discussed. The authors focus on analysis and algorithmic 
aspects of construction of smoothing schemes, as these form the 
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most important component of any multigrid method. In particular, 
they propose a stabilized discretization for non-staggered grids as 
well as a generalized form of box-relaxation which turns out to be 
quite an effective and simple smoother and is easily extendable to 
general boundary fitted grids. As box-relaxation has not been ana- 
lyzed in the literature before, they show the basic principle of such 
an analysis. 


50319 (PB-89-197669/XAB) Parallel multigrid solution of the 
Navier-Stokes equations on general 2D-domains. Linden, J.; 
Steckel, B.; Stueben, K. Gesellschaft fuer Mathematik und Daten- 
verarbeitung m.b.H. Bonn, St. Augustin (Germany, F.R.). Feb 1988. 
26p. (GMD-294). Available from NTIS, PC EE03/MF A01. 

This paper describes a parallel multigrid solver for steady-state 
incompressible Navier-Stokes equations on general domains. Due 
to the geometrical generality of the problem, the approach is based 
on a non-staggered (nodal-point) finite-volume scheme on multi- 
block boundary-fitted grids. The typical instability of non-staggered 
schemes is overcome by suitably modifying the discrete continuity 
equation without affecting the overall order of consistency. Starting 
from the most simple Cartesian case, the authors discuss several 
possible multigrid approaches to the general 2D-problem. This moti- 
vates the basic design decision of the multigrid solver in regard to 
both the discretization and the choice of multigrid components 
(smoothing schemes). Furthermore, the principal technique of 
parallelization (grid partitioning) is described as well as some funda- 
mental aspects of the implementation (communication library). 
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Refer also to citation(s) 49251, 49252, 49253, 49254, 49255, 
49256, 49257, 49258, 49291, 49292, 49861 


50320 (INIS-SU-117, pp. 34-42) Viscous-elastic and 
strength properties of irradiated composition on base of the 
EhD-22 resin. Lukashov, A.V.; Men'shov, A.N.; Solov’ev, V.N.; 
Feofanov, V.V. Gosudarstvenny) Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). In 
Project and construction. Order Number DE90705922. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.1).; T-08075. 

The description of facility and measurement results of dynamic 
elasticity module and mechanical losses in irradiated epoxy 
compositions at the temperature of 100-500 K are presented. Char- 
acteristics of relaxational processes and degree of macromolecule 
lacing are determined. Correlation coefficients between dynamic 
and static elasticity module, degree of lacing and change of 
strength properties, permitting to predict material efficiency under 
thermoradiation influence are established. 


50321 (PB—89-197362/XAB) Computer simulation of nonde- 
structive evaluation for computer-aided design. Phase 1 final 
report. Bossi, R.H.; Ferguson, D.R.; Mastro, R.A. Sigma Research, 
Inc., Redmond, WA (USA). Seattle Div. Jul 1986. 93p. Available 
from NTIS, PC AO5/MF A01. 

This research investigates the potential for simulating radiography 
or ultrasonic nondestructive evaluation (NDE) techniques using 
computer-based geometric solid modeling of an object. It reviews 
the inspection techniques and determines the essential parameters 
that must be simulated and identifies additional areas for enhanced 
simulation. Geometric solid modeling utilizing computer aided 
design is then reviewed with respect to these requirements. Ray- 
tracing capability was determined to be the essential factor. 


50322 (PB-89-867022/XAB) Nondestructive testing: X-ray 
radiography techniques. January 1973-July 1989 (Citations 
from Information Services in Mechanical Engineering data 
base). Report for January 1973-July 1989. National Technical In- 
formation Service, Springfield, VA (USA). Aug 1989. 108p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-856935. 

This bibliography contains citations concerning x-ray radiographic 
techniques, equipment, and instruments for the nondestructive ex- 
amination and testing of materials, objects, and _ structures. 





Nondestructive assay methods and equipment are included. Consid- 
erable attention is given to nondestructive stress measurement and 
analysis, and the detection of flaws or structural defects. (This up- 
dated bibliography contains 301 citations, 10 of which are new 
entries to the previous edition.) 


50323 (UCRL-—21197) Modeling and experimental measure- 
ments of residual stress using synchrotron radiation: Final 
report. Shackelford, J.F. California Univ., Davis, CA (USA). Div. of 
Materials Science and Engineering. 8 May 1989. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE89017540. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This work was an extension of recent LLNL-related efforts to de- 
termine the most effective method for determining residual stress in 
metal components by non-destructive techniques. These activities 
have included neutron diffraction, x-ray diffraction, and ultrasonics. 
In 1988, we recognized that the newly installed UC/LLNL beam line 
at the Stanford Synchrotron Radiation Laboratory (SSRL) could be 
applied to determining lattice strains in a fashion helpful to our over- 
all research goals. Pioneering work using synchrotron radiation for 
stress measurements had been reported in Japan. Benefits of a 
synchrotron source to our studies include a highly intense and 
monochromatic beam, with variable energies (allowing significant 
sample penetration) and very low beam divergence. 10 refs., 3 figs., 
2 tabs. 


50324 (VTT-TIED-964) New materials for heating and 
power plants. Viinikainen, S.; Impola, R.; Nissinen, K.; Malinen, H. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Mar 1989. 74p. 
(In Finnish). Order Number DES0706443. Available from NTIS (US 
Sales Only), PC A04/MF A01. 

The construction material used for the equipment of the power- 
plants is mainly steel. In this report alternative materials such as 
plastics, ceramics and coatings have been studied. By utilizing 
these materials it is possible to solve corrosion and erosion prob- 
lems and cut both maintenance and operation costs. Heating 
surfaces and high-pressure piping are excluded in the report. in 
peat fired plants material problems have concentrated especially on 
the fuel handling equipment. New materials could be applied e.g. to 
feeders, conveyors, hoppers, silos, receiving bins and devices for 
drying and burning of peat. There are numerous other devices fac- 
ing chemical attack (cold local areas in the flue gas ducts, water 
treatment) and abrasion (piping for ash and slurries) in the power- 
plant. Introducing the flue gas desulfurization systems will affect to 
material selection in the flue gas ducts and stacks. As alternative 
materials ceramics and plastics could be applied as coatings or fab- 
ricated components. The effect of the operating parameters should 
be considered in each case individually when selecting materials. 
Applications of the new superconductors will not affect to the con- 
cepts of the energy production during this century. 
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Refer also to citation(s) 50023, 50246, 50536, 50538, 50732, 
51592, 51602 


50325 (AD-A-208432/5/XAB) Optically controlled devices 
and ultrafast laser sources for signal processing. Final techni- 
cal report, 1 December 1987-30 November 1988. Lee, C.H.; 
Goldhar, J.; Ho, P. Maryland Univ., College Park, MD (USA). Dept. 
of Electrical Engineering. 9 Feb 1989. 46p. Available from NTIS, PC 
A03/MF A01. 

This report summarizes two significant achievements from this re- 
search: (1) successful development of a CW mode-locked Nd:glass 
laser system which is capable of delivering 0.5 ps pulses with 11 
micro J/pulse at 400 Hz, 30 fs pulses with 70 nJ/pulse at 400 Hz. 
This is a world record at this wavelength, (2) natural and synthetic 
diamond photoconductive devices have been developed for high 
field > MV/cm and high-speed (ps) applications. There are five (5) 
publications included as appendices. 


50326 (AD-A—208793/0/XAB) Polymer chain structure in ul- 
trathin films. Technical report, 1 June 1988-31 May 1989. Kuan, 
S.W.; Martin, P.S.; Frank, C.W.; Pease, R.F. Stanford Univ., CA 
(USA). 1989. 8p. (TR—20). Available from NTIS, PC A02/MF A01. 
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Pub. in Proc. of ACS Polymeric Materials Science and Engineer- 
ing, Vol. 60, 270-275(1989). 

As the dimensions of integrated circuits have been shrinking, the 
desired resolution will soon be beyond the limit of conventional ul- 
traviolet (UV) lithography. Deep UV and X radiation, high-energy 
electron beams and low-energy scanning tunneling microscopy 
(STM) have been proposed as possible exposure systems for the 
next generation high resolution lithography. In order to enhance ef- 
forts for the improvement of new exposure systems, appropriate 
resist materials, preparation methods and processing parameters 
become the key factors. In optical lithography the resolution is lim- 
ited by resist absorption, light diffraction, and rheological effects 
related to the resist development process. In electron beam lithog- 
raphy, the major limitation on the resolution is imposed by electron 
scattering (proximity effect) which causes a nonuniform incident ex- 
posure in the pattern area. 


50327 (CISE-3438) Some circuit solutions for MMIC design 
and fabrication. Bastida, E.M. Centro Informazioni Studi Espe- 
rienze, Milan (Italy). Feb 1986. 17p. (CONF-8602124—1: Workshop 
on GaAs discrete and IC devices: trends in telecommunications, Mi- 
lan (Italy), 20-21 Feb 1986). Order Number DE89761926. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

The monolithic circuit design has, when compared with that of hy- 
brid |.C.s., much more severe limitations: passive non-reciprocal 
decoupling networks cannot be fabricated in monolithic form; the 
possibility of using a distributed-element design approach is strongly 
limited by the area saving need; moreover, the small thickness of 
S.I. Ga-As substrates leads to low-Q microstrip circuitry. This paper 
describes the efforts of CISE (Italy) Microwave Group in fabricating 
a cascadable balanced amplifier module to avoid the limitations of 
monolithe circuit design. Some examples are illustrated and the 
possibility of obtaining very selective circuits using MMIC chips is 
discussed. 


50328 Saddle toroid arrays: Novel grazing incidence optics 
for synchrotron x-ray lithography. Rosser, R.J. (Imperial College, 
London (England)); Wormell, P.M.J.H. pp. 436 of Short wavelength 
coherent radiation: Generation and applications. Proceedings: Vol- 
ume 2. Falcone, R.W.; Kirz, J. Optical Society of America, 
Washington, DC (1988). From 4. topical meeting on short wave- 
length coherent radiation: generation and applications; North 
Falmouth, MA (USA); 26-29 Sep 1988. 

Replacing the scanning mirror in a synchrotron lithography 
beamline with a fixed saddle-toroid array mirror will give uniform illu- 
mination over wafer-size fields, without the problem of moving parts 
in the high vacuum section of the beamline, the constraints of oscil- 
lating the electron beam in the storage ring or the engineering 
difficulties of moving the entire wafer alignment system. Ray tracing 
results for one and two saddle-toroid systems are presented, show- 
ing that a single saddle-toroid mirror provides a_ satisfactory 
alternative to the scanning cylindrical mirrors used in existing lithog- 
raphy beamlines, if the input beam is uniform. A two element 
system, comprising a saddle-toroid and a cylindrical mirror, can be 
used to give a nearly rectangular patch of illumination, closely 
matched to the needs of lithography. However the total usable flux 
through such a device is lower, because of the extra reflection. Both 
designs require a uniform input beam and are not suitable for the 
gaussian profiled synchrotron beam. By using the techniques devel- 
oped to produce micro-lens arrays, saddle-toroid arrays can be 
made which spatially average the beam. These provide outputs that 
are uniform, even from a synchrotron beam. Though designed with 
storage ring x-ray lithography in mind, saddle-toroid arrays may 
have applications in expanding undulator and free-electron laser 
output. Patents are pending. 6 refs., 8 figs., 2 tabs. 


50329 (DOE/BP/23169-1) Adjustable speed drive study: 
Part 1, Summary report, June 1985 to September 1988. Wallace, 
A. Oregon State Univ., Corvallis, OR (USA). Dept. of Electrical and 
Computer Engineering. Aug 1989. 69p. Sponsored by U.S. DOE 
Bonneville Power Administration; U.S. DOE Management & Admin- 
istration. DOE Contract AI79-85BP23169. Order Number 
DE89017654. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

Advances in speed contro! for motors in recent years, notably 
those in power electronics, have widened the range of application 


ERA Vol. 14, No. 23 237 





42 ENGINEERING 
4208 Electronic Circuits and Devices 


for several adjustable speed drive (ASD) types to include the 
smaller horsepower sizes. The dc motor drive, formerly in almost 
universal use for speed control, is being challenged by the high effi- 
ciency induction motor/pulse width modulation (PWM) drive; and for 
special small horsepower size applications, by the permanent mag- 
net motor/PWM inverter drive or by the switched reluctance motor 
drive. The main characteristics of the several ASD types suitable for 
small horsepower size applications are discussed, as well as their 
unwanted side effects: poor power factor, harmonic distortion of the 
supply, acoustic noise, and electromagnetic interference. A proce- 
dure is recommended for determining which, if any, ASD to use. 31 
figs., 6 tabs. 


50330 (LA—10905-MS-Pt.2-Rev.) Thermal analysis of transis- 
tor packages, Part 2: Revision. Bennett, G.A.; Larkin, T.H. Los 
Alamos National Lab., NM (USA). Sep 1989. 27p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-36. Order 
Number DE90000093. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Good thermal design is essential for improving the efficiency and 
the high temperature capabilities of microwave power transistors. To 
improve thermal performance and to enhance reliability, a system- 
atic study was carried out to quantify transistor package thermal 
behavior. A series of two-dimensional finite element thermal analy- 
ses was completed of a transistor using several sets of boundary 
conditions. These analyses provide indications for the temperature 
field and internal thermal resistance components as a function of 
the imposed boundary conditions, material properties, and geome- 
try. Results from the analyses are shown as isothermal contour 
plots, plots of temperature drop across the flange and carrier, and 
plots of temperature versus time. 17 refs., 20 figs., 1 tab. 


50331 (LA-11676-MS) Analog electronics for the MWPC- 
based neutron detector. MacArthur, D.W. Los Alamos National 
Lab., NM (USA). Oct 1989. 32p. Sponsored by U.S. Department of 
Defense. DOE Contract W-7405-ENG-36. Order Number 
DE89017907. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The purpose of this publication is to describe the design and 
function of the analog electronic amplifier/discriminator used as an 
instrument for the detection of low-energy neutrons at Los Alamos 
National Laboratory. This hardware has been termed Multiwire Pro- 
portional Chamber and Associated Electronics (MWPC). 17 refs., 18 
figs., 5 tabs. 


50332 (SAND-89-1276C) Review of surface flashover the- 
ory. Anderson, R.A. Sandia National Labs., Albuquerque, NM 
(USA). [1989]. 15p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-8906200-2: Large area 
electron beam diode workshop, Monterey, CA (USA), 7 Jun 1989). 
Order Number DE90000806. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Over the past several decades, many researchers have con- 
tributed to present understanding of the flashover of electrically 
stressed insulators in vacuum, and a wealth of theories have been 
proposed to explain the many surprising attributes of this complex 
breakdown mechanism. Surface flashover appears to comprise at 
least two distinct phenomena which can be distinguished as being 
cathode-initiated or anode-initiated, with the former having received 
by far the most attention. Several models describing cathode- 
initiated flashover have been built on the pioneering work of 
Boersch and coworkers, published in 1963, and credit the 
breakdown mechanism to the action of an intense secondary- 
electron-emission avalanche on the insulator surface. Other 
researchers consider the electron avalanche to be only partially, if 
at all, responsible, and invoke various hot-carrier effects in the 
insulator bulk, the surface interfacial region, or in a layer of gas ad- 
sorbed on the insulator surface. Anode-initiated flashover, which 
contends with the cathode-initiated variety for the breakdown of 
insulators of conventionai design, is thought to involve bulk break- 
down in a way related to treeing failure. In spite of the considerable 
effort applied to understanding vacuum surface flashover, no single 
theory appears capable of explaining all the data, and new and of- 
ten unexpected observations continue to be made. 42 refs., 6 figs. 
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50333 (SAND—89-1382C) Cleaning of printed circuit assem- 
blies with surface-mounted components. Arzigian, J.S. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. 5p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-8910106-1: International telemetry conference, San Diego, 
CA (USA), 30 Oct - 1 nov 1989). Order Number DE89013609. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The need for ever-increasing miniaturization of airborne instru- 
mentation through the use of surface mounted components closely 
placed on printed circuit boards highlights problems with traditional 
board cleaning methods. The reliability of assemblies which have 
been cleaned with vapor degreasing and spray cleaning can be se- 
riously compromised by residual contaminants leading to solder 
joint failure, board corrosion, and even electrical failure of the 
mounted parts. In addition, recent government actions to eliminate 
fully halogenated chlorofluorocarbons (CFC) and chlorinated hydro- 
carbons from the industrial environment require the development of 
new cleaning materials and techniques. This paper will discuss al- 
ternative cleaning materials and techniques and results that can be 
expected with them. Particular emphasis will be placed on problems 
related to surface-mounted parts. These new techniques may lead 
to improved circuit reliability and, at the same time, be less expen- 
sive and less environmentally hazardous than the traditional 
systems. 5 refs. 


50334 (SAND-89-1626C) Development of high frequency 
spice models for ferrite core inductors and transformers. 
Muyshondt, G.P.; Portnoy, W.M. Texas Tech Univ., Lubbock, TX 
(USA). Dept. of Electrical Engineering. [1989]. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-8910156-1: Industry applications conference, San Diego, 
CA (USA), 1-5 Oct 1989). Order Number DE89015121. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In this work high frequency SPICE models were developed to sim- 
ulate the hysteresis and saturation effects of toroidal shaped ferrite 
core inductors and transformers. The models include the nonlinear, 
multi-valued B-H characteristic of the core material, leakage flux, 
stray capacitances, and core losses. The saturation effects were 
modeled using two diode clamping arrangements in conjunction with 
nonlinear dependent sources. Two possible controlling schemes 
were developed for the saturation switch. One of the arrangements 
used the current flowing through a series RC branch to control the 
switch, while the other used a NAND gate. The NAND gate imple- 
mentation of the switch proved to be simpler and the parameters 
associated with it were easier to determine from the measurements 
and the B-H characteristics of the material. Lumped parameters 
were used to simulate the parasitic effects. Techniques for measur- 
ing these parasitic are described. The models were verified using 
manganese-zinc ferrite-type toroidal cores and they have general 
applicability to all circuit analysis codes equivalent function blocks 
such as multipliers, adders, and logic components. 7 refs., 22 figs. 


50335 (SAND-89-8247) A software-based controller for gen- 
eration of synchronized pulses for use with rotating machinery. 
zur Loye, A.O. Sandia National Labs., Livermore, CA (USA). Aug 
1989. 20p. Sponsored by U.S. DOE Conservation & Renewable En- 
ergy. DOE Contract AC04-76DR00789. Order Number DE89016672. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An IBM PC/AT based software package has been developed to 
synchrotronize test equipment with rotating machinery. Up to eight 
outputs can be controlled independently. The pulse sequences can 
be as long as 254 shaft encoder revolutions and repeat until termi- 
nated. Unlike most purpose-built controllers, this software package 
is highly flexible. Complicated pulse sequences are easily gener- 
ated and can quickly be modified using the built-in editor or a 
standard text editor. While the software requires a dedicated com- 
puter, implementation is easier and more cost effective than 
construction of a purpose-built controller. 4 figs., 2 tabs. 


50336 (UCRL-52000-89-5/6) Energy and Technology Re- 
view, May—June 1989. Poggio, A.J.; de Vore, L.; Gleason, K.; 
Hendry, D.P.; Kaiper, G.V.; Sanford, N.M.; Taft, S.O. (eds.). 
Lawrence Livermore National Lab., CA (USA). 1989. 34p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE89016931. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 





This review contains the following energy research topics: 3-D 
chemical x-ray microscopy; a fast radiation-to-coherent-light con- 
verter; protective coatings for secure integrated circuits; and systolic 
processing for large-scale, real-time computations. 


50337 (UCRL—100901) Characteristics of flyer impact for 
one-dimensional shock-wave study applications. Osher, J.E.; 
Chau, H.H.; Gathers, G.R.; Weingart, R.C. Lawrence Livermore Na- 
tional Lab., CA (USA). 25 Aug 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890812-47: American Physical Society topical conference on shock 
compression of condensed matter, Albuquerque, NM (USA), 14-17 
Aug 1989). Order Number DE89017887. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

We have used Lawrence Livermore National Laboratory's 
(LLNL’s) linear, and new coaxial, electric guns in a variety of stud- 
ies involving 1-D shock waves produced by the impact of plastic 
flyers at velocities up to 18 km/s. Flyer integrity and characteristics 
of the pressure pulse at impact are compared with code predictions 
for a variety of flyer thicknesses and velocities. Applications dis- 
cussed include a study of the net forward impulse gain measured 
for 0.30-mm-thick flyers at normal incidence on thick targets of 
6061-T6 aluminum at atmospheric pressure and under vacuum. 
Use of the LLNL electric gun for equation-of-state studies is de- 
scribed in an accompanying paper. 2 refs., 5 figs. 


50338 (UCRL-101751) A VLSI centroid extractor for real- 
time target tracking applications. Axelrod, T.S.; Tassinari, T.F. 
Lawrence Livermore National Lab., CA (USA). 21 Aug 1989. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-890836-15: 33. SPIE annual international 
technical symposium on optical and optoelectronic applied science 
and engineering, San Diego, CA (USA), 6-11 Aug 1989). Order 
Number DE89017894. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The Automatic Centroid Extractor (ACE) is a CMOS VLSI chip 
that performs target extraction and centroiding functions for an ex- 
tensible real-time target tracking system. Contiguous pixels whose 
intensities exceed a given threshold are grouped into separate ob- 
jects, and three weighted sums of pixel intensities that can rapidly 
be converted to the target centroid and average intensity are calcu- 
lated for each object. Proper assignment of contiguous pixels to 
their respective objects is guaranteed for all convex shapes and 
most concave shapes. Data for a NxM pixel image is processed in 
raster scan format with a maximum value of 1024 for N and M. ACE 
can process in excess of 500 objects per frame and accepts input 
at up to 20 Megapixels per second. To increase the flexibility of the 
chip, arbitrary circular regions of the image can be masked so that 
they do not enter the target extraction process. This allows any set 
of fixed targets to be ignored if they are not of interest. The chip is a 
full custom design containing approximately 200,000 transistors and 
is being fabricated using Hewlett Packard’s CMOS40 process. The 
ACE chip interfaces directly to the Inmos Transputer over a serial 
link. The communication link is used to select the threshold and to 
specify the circular regions of the image that will be masked, as well 
as to transfer target centroids and status information. 2 refs., 2 figs. 


50339 Pressure transducer. Anderson, T.T.; Roop, Cw.; 
Schmidt, K.J.; Gunchin, E.R. To Dept. of Energy, Washington, DC. 
USA Patent 4,829,828. 16 May 1989. Filed date 13 Feb 1987. 6p. 
Available from Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

A pressure transducer suitable for use in high temperature envi- 
ronments includes two pairs of induction coils, each pair being 
bifilarly wound together, and each pair of coils connected as oppo- 
site arms of a four arm circuit; an electrically conductive target 
moveably positioned between the coil pairs and connected to a di- 
aphragm such that deflection of the diaphragm causes axial 
movement of the target and an unbalance in the bridge output. 
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50340 (FRNC-TH-3484) Theory and practice of the trickling 
filter discharge lixiviates aerobic process. Joly, P.L. Institut Na- 
tional des Sciences Appliquees (INSA), 69 - Villeurbanne (France). 
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1988. 250p. (in French). Order Number DE89908085. Available 
from NTIS (US Sales Only), PC A11/MF A01. 

The aerobic biological industrial and domestic sewage clarification 
in a bacterial reactor with fixed biomass is studied in this thesis. Af- 
ter a review of the relative bibliography, the two main axes of the 
study are developed: a kinetic study of the trickling bed clarification 
of the biodegradable substrates contained in the discharge efflu- 
ents, and the application of the above results to a semi-industrial 
fixed bed reactor and its operation. 


50341 (PNL-6998) Gasification of refuse derived fuel in the 
Battelle high throughput gasification system. Paisley, M.A.; 
Creamer, K.S.; Tweksbury, T.L.; Taylor, D.R. Pacific Northwest 
Lab., Richland, WA (USA); Battelle Columbus Div., Washington, DC 
(USA). Jul 1989. 33p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract ACO6-76RL01830. Order Number 
DE89017754. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This report presents the results of an experimental program to 
demonstrate the suitability of the Battelle High Throughput Gasifica- 
tion Process to non-wood biomass fuels. An extensive data base on 
wood gasification was generated during a multi-year experimental 
program. This data base and subsequent design and economic 
analysis activities led to the discussion to study the gasification 
character of other fuels. The specific fuel studied was refuse de- 
rived fuel (RDF) which is a prepared municipal solid waste (MSW). 
The use of RDF, while providing a valuable fuel, can also provide a 
solution to MSW disposal problems. Gasification of MSW provides 
advantages over land fill or mass burn technology since a more us- 
able form of energy, medium Btu gas, is produced. Land filling of 
wastes produces no usable products and mass burning while 
greatly reducing the volume of wastes for disposal can produce only 
steam. This steam must be used on site or very nearby this limiting 
the potential locations for mass burn facilities. Such a gas, if pro- 
duced from currently available supplies of MSW, can contribute 2 
quads to the US energy supply. 3 refs., 12 figs., 7 tabs. 
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50342 (AD-A-208701/3/XAB) Compliance testing of hot- 
water and steam boilers, Shaw Afb, South Carolina. Final 
report. Garrison, J.A. Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA). Feb 1989. 144p. (USAFOEHL— 
89-010EQ0178BEF). Available from NTIS, PC A07/MF A01. 

Availability: Document partially illegible. 

At the request of HQ TAC/DEEV, personnel of the USAFOEHL 
Air Quality Function conducted source testing of eighteen small hot 
water and steam boilers to determine stack-gas moisture content 
and velocity. The data obtained during the survey was necessary 
for boiler operating application. 


50343 (Jue+-2275) Development and test of a catalytic radi- 
ant burner for NO,-poor combustion of methanol. Emonts, B. 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente; Technische Hochschule Aachen (Germany, 
F.R.). Apr 1989. 119p. (In German). Order Number DE90707484. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

This report describes the behaviour of a catalytic radiant burner 
firing methanol in dependence upon the most important system and 
operating parameters. In the existing burner the methanol is first va- 
porized and then mixed with the combustion air. This mixture then 
passes through a fibrous cylindrical support structure. It is burning 
only at the outer surface which is covered with platinum coated wire 
meshs. The heat generation in this reaction zone is largely transmit- 
ted by means of thermal radiation to a heat exchanger. Thus high 
thermal efficiencies were reached. Due to the flameless combustion 
the burner operates noiseless and does not form soot. Furthermore, 
nitrogen oxides are approximately zero due to the relatively low re- 
action temperature. (orig.). 


50344 (NEI-DK-205) New principles of combustion in 
relation to small wood-fueled boilers. Final report. Energiminis- 
teriets Energiforskningsprogram. Braendsler og forbraendingsteknik. 
Gundtoft, S. Jysk Teknologisk, Aarhus (Denmark). May 1989. 38p. 
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(In Danish). Order Number DE90706432. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Energiministeriets Energiforskningsprogram. Braendsler og for- 
braendingsteknik.; EFP-86. 

The aims have been to reduce the risk of carbon monoxide emis- 
sion from small wood-fired boilers by substituting the combustion 
air-blower with a simple, cheap ejector flue-gas suction apparatus 
and to improve the boiler's capacity to combust wood with highly 
varying moisture content. It was also aimed to reduce pollution, es- 
pecially in relation to low efficiency. A model for the flue-gas suction 
apparatus is presented. It was found that it was very difficult to at- 
tain a smoke uptake that was over 10-12 Pa in the case of ordinary 
cheap ventilators and therefore concluded that the method is unsuit- 
able for smalier boilers. It was observed that the danger of carbon 
monoxide emission has been considerably reduced in the case of 
boilers of more recent design. It was found that, where primary air 
was introduced at a level of 150mm over the grate, in the case of 
dry wood fuel that burns well, the carbon monoxide content was re- 
duced considerably. This was because the level of glowing cinders, 
(rather low level, just above the grate) was better defined. In the 
case of damper wood which did not burn so well, the fire sometimes 
went out. Tests with individual control of primary and secondary air 
and on/off control at an artificial high frequency, brought no improve- 
ment. The problem of increased amount of flue-gas in the case of 
the combustion of dry wood was solved by changing the secondary 
air intake system by increasing the size of the holes in the fireproof 
stone. This ensures the introduction of a sufficient amount of sec- 
ondary air, even in the case of very dry wood fuels. (AB). 


50345 (OA-Trans—4037) Technical flow calculations as a 
basis for the economic design of high industrial stacks. Botten- 
bruch, H. 27p. Translated from Technische Mitteilungen (F.R. 
Germany). Technische Mitteilungen (F.R. Germany), 62(8): 332- 
337 (Aug 1969). 

The general formulae relating to flow and energy generation in a 
stack were shown. Examples were used to show that power gener- 
ation by a stack can represent a major part of the initial outlay and 
that with large stacks the value of the power generation can even 
be greater than the initial outlay. Correct design of the flue gas in- 
lets and the casing transition points can have a lasting effect on the 
power generation of a stack. Correct flow design of a large stack is 
much more significant as regards overall economic viability than 
widely discussed factors such as establishing the optimum bound- 
ary between masonry and reinforced concrete in the mixed design 
or the installation of a steel casing compared to an acid-resistant 
stone casing in a reinforced concrete shaft. 9 refs., 6 figs., 1 tab. 


50346 (PB-89-203673/XAB) Overview of the regulatory 
baseline, technical basis, and alternative control levels for 
sultur dioxide (SO2) emission standards for small steam gener- 
ating units. Final report. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality Planning 
and Standards. May 1989. 42p. (EPA-—450/3-89/12). Available from 
NTIS, PC A03/MF A01. 

See also PB—89-203681. 

The report provides a summary of the technical data used in de- 
veloping proposed new source performance standards (NSPS) for 
small industrial-commercial-institutional steam-generating units 
(small boilers). The report focuses on sulfur dioxide (SO2) emis- 
sions from boilers firing coal and oil with heat input capacities of 
100 million Btu/hour or less. Conclusions are drawn from the data 
regarding the performance of technologies available to reduce SO, 
emissions. Alternative control levels are then chosen based on the 
conclusions drawn from the data. 


50347 (PB-89-203681/XAB) Model boller cost analysis for 
controlling sulfur dioxide (SO2) emissions from small steam- 
generating units. Final report. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality Planning 
and Standards. May 1989. 26p. (EPA-450/3-89/14). Available from 
NTIS, PC A03/MF A01. 

See also PB—89-203673. 

The report presents estimates of the cost and cost-effectiveness 
associated with controlling sulfur dioxide emissions from small coal- 
and oil-fired industrial-commercial-institutional steam-generating 
units (small boilers). The report was prepared during development 
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of proposed new source performance standards for small boilers 
(boilers with heat input capacities of 100 million Btu/hour or less). 


50348 (PB-89-203715/XAB) Overview of the regulatory 
baseline, technical basis, and alternative control levels for par- 
ticulate matter (pm) emission standards for small steam 
generating units. Final report. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality Planning 
and Standards. May 1989. 38p. (EPA—450/3-89/011). Available from 
NTIS, PC A03/MF A01. 

See also PB—89-203723. 

The report provides a surnmary of the technical data used in de- 
veloping proposed new source performance standards for small 
industrial-commercial-institutional steam-generating units (small boil- 
ers). The report focuses on particulate matter (PM) emissions from 
boilers firing coal, oil, and wood with heat input capacities of 100 
million Btu/hour or less. Conclusions are drawn from the data re- 
garding the performance of technologies available to reduce PM 
emissions. Alternative control levels are then chosen based on the 
conclusion drawn from the data. 


50349 (PB—89-203723/XAB) Model boiler cost analysis for 
controlling particulate matter (pm) emissions from small steam- 
generating units. Final report. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality Planning 
and Standards. May 1989. 74p. (EPA-450/3-89/015). Available from 
NTIS, PC A04/MF A01. 

See aiso PB—89-203715. 

The report presents estimates of the cost and cost-effectiveness 
associated with controlling particulate matter emissions from small 
coal-, oil-, and wood-fired industrial-commercial-institutional steam- 
generating units (small boilers). The report was prepared during 
development of proposed new source performance standards for 
small boilers (boilers with heat input capacities of 100 million Btu/ 
hour or less). 


50350 (PB-89-203749/XAB) Projected impacts of alternative 
particulate matter new source performance standards for 
industrial-commercial-institutional nonfossil fuel-fired steam- 
generating units. Final report. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality Planning 
and Standards. May 1989. 20p. (EPA-450/3-89/18). Available from 
NTIS, PC A03/MF A01. 

The report presents projected national environmental, cost, and 
energy impacts of alternative particulate matter air-emission stan- 
dards for new small _industrial-commercial-institutional steam 
generating units (small boilers) firing wood. The analysis examines 
projected impacts in the fifth year following proposal of the stan- 
dards. The report was prepared during development of proposed 
new source performance standards for small boilers. 


50351 (PB—89-205405/XAB) Technical and economic as- 
sessment of NOx reduction using cyanuric acid technology. 
Topical report, February 1989. Okoh, C.|.; Mason, H.B. Acurex 
Corp., Mountain View, CA (USA). Environmental Systems Div. Feb 
1989. 312p. (TR-88-117/ESD). Available from NTIS, PC A14/MF 
A01. 

The study evaluates the Rapid Reduction of Nitrogen Oxides’ pro- 
cess for NOx reduction in gas turbines, reciprocating engines, and 
boilers. The process applies a cyanuric acid/isocyanic acid system 
for NOx reduction and has been tested by a variety of laboratories. 
RAPRENOx is at an early stage of development, and much remains 
to be known about the process. The NOx reduction capabilities and 
principal issues are still being discerned. The available experimental 
data are discussed and indicate 4 central issues: a reaction temper- 
ature window, byproduct emissions, cost of cyanuric acid, and NOx 
reduction efficiencies. The study also evaluates the cost- 
effectiveness of RAPRENOx, as compared with other technologies. 


4230 Marine Engineering 


50352 (PHRI-620) Experiment on ultrasonic underwater 
imaging system in turbid water. Kihara, Sumitaka; Shirai, 
Kazuhiro; Shinohara, Taketo. Port and Harbour Research Inst., 
Yokosuka (Japan). Jun 1988. 23p. (in Japanese). Order Number 
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DE89772322. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The influence of turbidity on underwater images from an ultrasonic 
underwater monitor system was studied experimentally to achieve 
techniques for applying underwater construction monitor technology 
to construction water areas where the turbidity is high. A fabricated 
ultrasonic underwater monitor system (ultrasonic frequency: 500 
kHz) was used in the experiment. In a sea bottom exploratory water 
tank (5-meter diameter x 10.5 meters), clay (50% medium particle 
size: 0.02 mm) was used to make the water turbid, and four steel 
pipes (50- mm diameter) were placed as reflectors. The experiment 
was thus conducted indoors. It has been revealed that images of 
objects to being monitored in turbid water can be obtained by ad- 
justing the receive slice level of the system in contrast to optical 
television systems which cannot produce images in such condition. 
Since this study was a laboratory experiment, conditions involved in 
actual seawater were not taken into consideration. It seems neces- 
sary to collect data for practical use of the system by conducting 
experiments in actual seawater. 6 references, 17 figures, 3 tables. 


50353 (PHR:I-625) Investigation on water exchange with 
density current by hydraulic model experiments. Murakami, 
Kazuo; Shirai, Masao. Port and Harbour Research Inst., Yokosuka 
(Japan). Jun 1988. 34p. (In Japanese). Order Number DE89772323. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This is a report on the investigation of the mechanism of water 
exchange with density current by hydraulic model expriments. Sea- 
water and fresh water are used to generate density difference for 
the hydraulic experiments on seawater exchange, and the result of 
the experiments was compared with those of the past experiments 
where no density difference had been taken into consideration. The 
effect of marine structures on seawater exchange was also studied 
with density difference taken into consideration. Based on the result 
of the investigation, the important of the effects of verical and 
horizontal circulations on sea water phenomenon is described. Em- 
phasis is placed on the necessity of experiments for stratified water 
conditions where consideration is given to the density current. A 
study was made also on the mechanism of seawater exchange in 
the enclosed inner bay. 39 references, 35 figures, 11 tables. 


4240 Pollution Control! Equipment 
Refer also to citation(s) 49206 


50354 (PB—89-195192/XAB) Continuous performance- 
monitoring techniques for hazardous waste incinerators. 
Report for January 1980-March 1989 (Final). Nihart, R.K.; 
Kramlich, J.C.; Samuelsen, G.S.; Seeker, W.R. Energy and Envi- 
ronmental Research Corp., Irvine, CA (USA). May 1989. 62p. 
Available from NTIS, PC A04/MF A01. 

This report describes a study to determine the feasibility of utiliz- 
ing real-time continuous-exhaust measurements of combustion 
intermediates as a way to monitor incinerator performance. The key 
issue was to determine if a direct correlation exists between de- 
struction efficiency (DE) and intermediate species concentration 
measurements. Two general correlations were observed: the corre- 
lation between DE, THC, and CH4 is nearly proportional, and the 
CO correlation indicates that a significant increase in CO emissions 
is necessary before the exhaust concentration of waste compounds 
increases substantially. 
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50355 The AMS program at LLNL. Proctor, |.D. (Lawrence Liv- 
ermore National Lab., CA (USA)). Nuclear Instruments and Methods 
in Physics Research, Section B: Beam Interactions with Materials 
and Atoms (Netherlands), 40/41(pt.2): 727-730 (Apr 1989). DOE 
Contract W-7405-ENG-48. (CONF-881151-: 10. international con- 
ference on the application of accelerators in research and industry, 
Denton, TX (USA), 7-9 Nov 1988). 

Livermore will have an operational accelerator mass spectrometer 
(AMS) by mid-1989 as part of its new Multi-user Tandem Laboratory. 
The spectrometer was designed primarily for applications in archae- 
ology and the geosciences and was co-funded by the University of 


California Regents. Radiological control for personnel protection, ion 
sources and injection systems, the tandem and all beam handling 
hardware are operated with a distributed processor computer con- 
trol system. The tandem is the former University of Washington 
injector FN which has been upgraded with Dowlish tubes, pelletron 
charging and SF, gas. Design goals for the AMS system, computer 
aided operation, automated measurement capability, initial results 
and some of our intended applications will be presented. (orig.). 


50356 The gas-filled magnet: An isobar separator for accel- 
erator mass spectrometry. Kubik, P.W. (Rochester Univ., NY 
(USA). Nuclear Structure Research Lab.); Elmore, D.; Hemmick, 
T.K.; Kutschera, W. Nuclear Instruments and Methods in Physics 
Research, Section B: Beam Interactions with Materials and Atoms 
(Netherlands), 40/41(pt.2): 741-744 (Apr 1989). DOE Contract W- 
31109-ENG-38. PHY-85-15908. (CONF-881151-: 10. international 
conference on the application of accelerators in research and indus- 
try, Denton, TX (USA), 7-9 Nov 1988). 

The most difficult problem for accelerator mass spectrometry is 
the rejection of stable atomic isobars. The intensity of isobaric inter- 
ference is expected to become a problem for °°Ci measurements 
with the use of new high-intensity ion sources. Although better 
chemical separation may be possible through improved sample 
preparation, the device expected to help most with this problem is 
the gas-filled magnet. We tested a gas-filled Enge split-pole spec- 
trograph combined with a multiplate gas ionization detector for the 
separation of 9S from °®Ci and obtained an isobar separation of 
about two orders of magnitude better than that possible with the de- 
tector alone. (orig.). 
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Refer also to citation(s) 50309, 50332, 50408, 50458, 50995, 
51066, 51479, 51505 


50357 (ANU/APS-CP-2) Proceedings of the second users 
meeting for the Advanced Photon Source. Argonne National 
Lab., IL (USA). Advanced Photon Source Div. Nov 1988. 294p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38. (CONF-8803236—: 2. users meeting for the Ad- 
vanced Photon Source, Argonne, IL (USA), 9-10 Mar 1988). Order 
Number DE90000869. Available from NTIS, PC A13/MF A01; OSTI; 
INIS; GPO Dep. 

The second national users meeting for the Advanced Photon 
Source (APS) at Argonne National Laboratory — held March 9-10, 
1988, at Argonne — brought scientists and engineers from industry, 
universities, and national laboratories together to review the status 
of the facility and expectations for its use. Presented papers and 
status reports in these proceedings include the current status of the 
APS with respect to accelerator systems, experimental facilities, 
and conventional facilities; scientific papers on frontiers in syn- 
chrotron applications summaries of reports on workshops held by 
users in certain topical groups; reports in research and development 
activities in support of the APS at other synchrotron facilities; and 
noted from a discussion of APS user access policy. In addition, ac- 
tions taken by the APS Users Organization and its Executive 
Committee are documented in this report. 


50358 (BNL-42451) Progress in the AGS upgrade projects. 
Sluyters, T.J. Brookhaven National Lab., Upton, NY (USA). [1989]. 
5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890803—18: International conference on 
high energy accelerators, Tsukuba (Japan), 20-26 Aug 1989). Order 
Number DE90000102. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The objectives of the AGS Upgrade Project are to prepare the 
AGS for Booster injection with an increase in the proton intensity to 
6 x 107 particles per pulse for a new generation of experiments on 
rare K decay, neutrino physics, the (g-2) value of the muon, and 
many other areas; to increase polarized proton intensity to 10’ par- 
ticles per pulse for multi-target spin physics; to accelerate heavy 
ions up to Au for heavy ion physics; and, of course, to improve the 
flexibility and reliability of the AGS. High priority has been given to 
those projects which will reduce, at an early stage, beam losses 
during injection and acceleration, such as a fast electrostatic beam 
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chopper and a high frequency dilution cavity. Other upgrade pro- 
grams in progress are: a vacuum overhaul to reduce the AGS 
operating pressure by a factor of 100; an upgrade of the low and 
high field magnet correction system; automation of the Siemens 
main magnet power supply, etc. 3 refs., 2 figs. 


50359 (BNL-42495) The Relativistic Heavy lon Collider at 
Brookhaven. Hahn, H. Brookhaven National Lab., Upton, NY 
(USA). [1989]. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-890803—10: International con- 
ference on high energy accelerators, Tsukuba (Japan), 20-26 Aug 
1989). Order Number DE89017598. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The conceptual design of a collider capable of accelerating and 
colliding heavy ions and to be constructed in the existing 3.8 km 
tunnel at Brookhaven has been developed. The collider has been 
designed to provide collisions of gold ions at six intersection points 
with a luminosity of about 2 x 107° cm-*sec~' at an energy per 
nucieon of 100 GeV in each beam. Collisions with different ion 
species, including protons, will be possible. The salient design fea- 
tures and the reasons for major design choices of the proposed 
machine are discussed in this paper. 28 refs., 2 figs., 1 tab. 


50360 (BNL-43004) BNL status and plans. Lowenstein, D.I. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-890803—11: International conference on high 
energy accelerators, Tsukuba (Japan), 20-26 Aug 1989). Order 
Number DE89017630. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The present status and future plans for the Alternating Gradient 
Synchrotron are presented. The operating modes, accelerator im- 
provement program, Booster synchrotron status, Stretcher ring 
proposal, and higher intensity options are described. 


50361 (BNL-52167) National Synchrotron Light Source an- 
nual report 1988: October 1, 1987—September 30, 1988. Hulbert, 
S.; Lazarz, N.; Williams, G. (eds.). Brookhaven National Lab., Upton, 
NY (USA). 1988. 327p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE90000001. 
Available from NTIS, PC A14/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the experiment done at the National Syn- 
chrotron Light Source. Most experiments discussed involves the use 
of the x-ray beams to study physical properties of solid materials. 
(LSP) 


50362 Progress on next generation linear colliders. Ruth, 
R.D. (Stanford Linear Accelerator Center, CA (USA)). pp. 1197 of 
Physics of particle accelerators. Volume 2. Month, M.; Dienes, M. 
(eds.) American Institute of Physics, New York, NY (1989). (CONF- 
8808234—Vol.2-Exc.: U.S. Particle Accelerator School: physics of 
particle accelerators; U.S. Particle Accelerator School, Batavia, IL 
(USA); Ithaca, NY (USA), 20 Jul - 14 aug 1987; aug 1988). 

The purpose of this paper is to review progress in the US 
towards a next generation linear collider. The author focuses on re- 
viewing the issues and progress on a next generation linear collider. 
The energy range is dictated by physics with a mass reach well be- 
yond LEP, although somewhat short of SSC. The luminosity is that 
required to obtain 10° - 10* units of Ro per year. The length is con- 
sistent with a site on Stanford land with collisions occurring on the 
SLAC site. The power was determined by economic considerations. 
Finally, the technology was limited by the desire to have a next 
generation linear collider before the next century. 25 references, 3 
figures, 6 tables. 


50363 (DOE/ER/40150-87) The Continuous Electron Beam 
Accelerator Facility: Project status and physics outlook. Grun- 
der, H.A. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
[1989]. 18p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO05-84ER40150. (CEBAF-PR-89-039;CONF-8907 139-2: 
International School of Materials Science and Technology: earlier 
and recent aspects of superconductivity, Erice (Italy), 4-16 Jul 
1989). Order Number DE90000768. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 
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Nuclear physics research program planning, accelerator tunnel 
construction, and accelerator component development, assembly, 
and testing are under way at the Continuous Electron Beam Accel- 
erator Facility, Newport News, Virginia. CEBAF’s 4-GeV, 200-yA 
superconducting recirculating accelerator will provide cw beam to si- 
multaneous experiments in three end stations for studies of the 
nuclear many-body system, its quark substructure, and the strong 
and electroweak interactions governing this form of matter. An ex- 
perimental program is being defined in collaboration with the user 
community. The experimental hails have been designed, and pre- 
liminary experimental equipment conceptual designs have been 
prepared. Planned for Hall A are two 4-GeV/c high-resolution (5p/p 
< 10~-*) spectrometers (HRS) with moderate acceptance (~8 msr) 
for a program of completely exclusive experiments in which the 
nuclear final state has to be fully specified. A CEBAF large accep- 
tance spectrometer (CLAS) is planned for the program of Hall B, 
which will include bias-free investigation of hadronic final states in 
inelastic electron scattering and detection of multiple-particle final 
states. The CLAS will be a multi-gap device based on a toroidal 
magnet with six superconducting coils arranged around the beam- 
line to produce an essentially circular magnetic field. Hall C is 
envisioned as serving a diversity of interests, including form factor 
measurements, parity violation investigations, form factors of nu- 
cleon resonances, and a high-Q* baryon resonance program. A 
moderate-resolution, high-momentum, 6-GeV/c spectrometer (HMS) 
together with several specialized second arms — in particular, a 
symmetric toroidal array spectrometer — are being planned to carry 
out Hall C experimentation. 14 figs., 8 tabs. 


50364 (FNAL/C—89/183) The Fermilab main injector. Holmes, 
S.D.; Gerig, R.E.; Johnson, D.E. Fermi National Accelerator Lab., 
Batavia, IL (USA). Aug 1989. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-890803—14: In- 
ternational conference on high energy accelerators, Tsukuba 
(Japan), 20-26 Aug 1989). Order Number DE89017884. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Fermilab has proposed the construction of a new 150 GeV accel- 
erator called the Main Injector. This accelerator will replace the 
existing Main Ring in all its functions. The Main Injector is expected 
to perform at a significantly higher level than the Main Ring as mea- 
sured either in protons delivered per cycle, protons delivered per 
second, or transmission efficiency. It is anticipated that following 
construction of this machine the antiproton production rate at Fermi- 
lab will exceed 1 x 101! 6/hour and that a luminosity in excess of 5 
x 10°’ cm-' will be supported in the existing collider. Additional 
benefits accruing from this accelerator include reduction of back- 
grounds at the collider detectors, potential development of a third 
interaction region in the Tevatron, and the availability of slow 
extracted 120 GeV beams year around. Design criteria and parame- 
ters of the Main Injector wili be discussed. 1 fig., 3 tabs. 


50365 


(GANIL-A-89-01) Status report on the first six years 
of Ganil operation. Joubert, A. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1989. 5p. (CONF-890560-: 
12. international conference on cyclotrons and their applications, 


Berlin (Germany, F.R.), 8-12 May 1989). Order Number 
DES90707131. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

The accelerator has been operating for six years, with a PIG ion 
source until December 1985 and with an ECR ion source since this 
date. Main statistical results about the running time distribution are 
given. Technical improvements, machine studies and beam develop- 
ments made from the beginning are summarized. Three major 
modifications were decided in 1987: the energy increase project 
which will be completed by July 1989; an additional beam line to 
continuously send medium energy beams to a dedicated experi- 
ment room (to be completed this year); the installation of a new 
ECR source on a redesigned axial injection line for increasing the 
beam intensity (to be completed by the end of 1990). Concerning 
the experimental area facility, we describe the modification of the 
LISE spectrometer (LISE3 project) and the increase of the high en- 
ergy beam line acceptance for secondary beams (SISSI project). 


50366 (LALP-88-15) The cyclotrons in my life. Anderson, 
H.L. Los Alamos National Lab., NM (USA). Aug 1989. 2ip. 





Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90000157. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

This story is about two cyclotrons. The first was the one | helped 
build when | was a graduate student at Columbia; the second, | 
built with John Marshall at the University of Chicago after World 
War li. This is also a story about a graduate student who happened 
to be in the right place at the right time. In that sense it is an exam- 
ple of the opportunity that every graduate student can look forward 
to as a result of doing research on the frontiers of science, where 
the possibilities are endless. My own story had that kind of excite- 
ment. 9 refs., 21 figs. 


50367 (NPL-RS(EXT)-97, pp. 50-65) Control of electron ma- 
chine facilities. Boaler, V.J. (Viritech Ltd., Swindon (UK)). National 
Physical Lab., Teddington (UK); United Kingdom Panel on Gamma 
and Electron Irradiation, Slough (UK). Jan 1988. (CONF-8704386-: 
One day symposium on dosimetry and control of radiation process- 
ing, Teddington (UK), 8 Apr 1987). In Dosimetry and control of 
radiation processing. A one day symposium convened by the UK 
Panel on Gamma and Electron Irradiation and held at National 
Physical Laboratory, Teddington on 8 April 1987. Order Number 
DE90602656. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

A brief review is given of electron beam facilities in the energy 
range 1-10 MeV. Typical layouts for both direct accelerators and RF 
linear accelerators are presented. The systems available to handle 
the types of products to be irradiated are discussed. Other topics 
include biological shielding, ancillary equipment such as power sup- 
plies, heat exchangers etc., and safety systems. Finally, the control 
requirements to achieve the desired treatment of the product while 
operating safely are discussed. (U.K.). 


50368 (NPL-RS(EXT)-97, pp. 39-49) Beta Tech electron ac- 
celerator. Svendson, E.B. (Beta Tech AB, Jonkoping (Sweden)). 
National Physical Lab., Teddington (UK); United Kingdom Panel on 
Gamma and Electron Irradiation, Slough (UK). Jan 1988. (CONF- 
8704386-: One day symposium on dosimetry and control of 
radiation processing, Teddington (UK), 8 Apr 1987). In Dosimetry 
and control of radiation processing. A one day symposium con- 
vened by the UK Panel on Gamma and Electron Irradiation and 
held at National Physical Laboratory, Teddington on 8 April 1987. 
Order Number DE90602656. Available from NTIS (US Sales Only), 
PC AO5/MF A01 - OSTI; INIS. 

After describing the background of the Swedish Electron Steriliza- 
tion Centre, the proposed linear accelerator sterilization plant is 
outlined. The accelerator will produce electrons of energy 10 MeV 
and a beam power of 30 KW. The handling system, control and 
identification systems are also described. Documentation will be 
designed around a bar code system on line to a computer. The var- 
ious uses of dosimetry in plant performance and process control are 
described. (U.K.). 


50369 (RCNP-P—101) Report of the meeting on the experi- 
mental equipments for the ‘cyclotron cascade project’. Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 1989. 
108p. (CONF-8803235—: Meeting on the experimental equipments 
for the cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 1988). 
Order Number DE90001021. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 
Individual papers are indexed separately. 


50370 (RCNP-P—101, pp. 76-80) Experimental projects in 
heavy-ion secondary beam course. Shimoda, Tadashi (Osaka 
Univ., Toyonaka (Japan). Coll. of General Education). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. 1989. (in 
Japanese). (CONF-8803235-—: Meeting on the experimental equip- 
ments for the cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 
1988). In Report of the meeting on the experimental equipments for 
the ‘cyclotron cascade project’. Order Number DE90001021. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. RCNP CYCLOTRON/ 
experiment planning; RCNP CYCLOTRON/secondary beams; 
HEAVY IONS; MEV RANGE 10-100; BEAM CURRENTS; NU- 
CLEAR PHYSICS; HEAVY ION FUSION REACTIONS; BETA 
SPECTROSCOPY; NUCLEAR FRAGMENTATION 
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50371 Alignment of the stanford linear collider Arcs. Pitthan, 
R. (Stanford Linear Accelerator Center, Stanford, CA (US)); Bell, B.; 
Friedsam, H. pp. 2030 of Proceedings of the 1987 IEEE particle ac- 
celerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302—: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The alignment of the Arcs for the Stanford Linear Collider at 
SLAC has posed problems in accelerator survey and alignment not 
encountered before. These problems come less from the tight toler- 
ances of 0.1 mm, although reaching such a tight statistically defined 
accuracy in a controlled manner is difficult enough, but from the ab- 
sence of a common reference plane for the Arcs. Traditional circular 
accelerators, including HERA and LEP, have been designed in one 
plane referenced to local gravity. For the SLC Arcs no such single 
plane exists. Methods and concepts developed to solve these and 
other problems, connected with the unique design of SLC, range 
from the first use of satellites for accelerator alignment, use of elec- 
tronic laser theodolites for placement of components, computer 
control of the manual adjustment process, complete automation of 
the data flow incorporating the most advanced concepts of geod- 
esy, strict separation of survey and alignment, to linear principal 
component analysis for the final statistical smoothing of the me- 
chanical components. 


50372 Mixing and matching bevalac programs. Alonso, J. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, CA (US)); 
Krebs, G.; Miller, R.; Stevenson, R. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

Rapid switching of ion, energy, and beam line has been accom- 
plished on a routine basis; typical transfer time is 1-2 minutes in 
worst case situations. Operational efficiency has been improved by 
substantial reduction of inter-experiment tune time and improved 
optics in the external beam area installed in 1985. A comparison of 
current research efficiency and previous year efficiency is given. It 
is shown that compatibility and productivity for two simultaneous, in- 
dependent research programs are not mutually exclusive. 


50373 Radiation safety systems at the NSLS (national syn- 
chrotron light source). Dickinson, T. (National Synchrotron Light 
Source, Brookhaven National Lab., Upton, NY (US)). pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

Design principles for radiation safety systems are presented. The 
safety systems at the NSLS are described and experience re- 
counted. 


50374 Vacuum system control for the heavy ion transport 
line. Stattel, P. (AGS Dept., Brookhaven National Lab., Associated 
Universities, Inc., Upton, NY); Feigenbaum, |.; Hseuh, H.C.; Robin- 
son, T.; Skelton, R.; Wong, V. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302—: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The Brookhaven AGS, 807 m in circumference, and the Tandem 
Van de Graaff are now joined together by a transport line, 600 m in 
length. This now allows heavy ions from the Tandem, up to fully 
stripped sulfur (M=32) to be transported into the AGS and acceler- 
ated to 15 GeV/A. With the addition of a booster between the 
Tandem and the AGS in the near future, heavy ions such as gold 
(M=200) can be accelerated to 30 Z/A GeV/A. This paper describes 
the HITL (heavy lon Transport Line) vacuum control system design 
and implementation. 


50375 Performance of the SLAC Linear Collider kiystrons. 
Allen, M.A. (Stanford Linear Accelerator Center, Stanford Univ., 
Stanford, CA (US)); Fowkes, W.R.; Koontz, R.F.; Schwarz, H.D.; 
Seeman, J.T.; Vlieks, A.E. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
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technology. Lindstrom, E.R.; Taylor, LS IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

There are now 200 new, high power 5045 klystrons installed on 
the two-mile Stanford Linear Accelerator. Peak power per klystron 
averages over 63 MW. Average energy contribution is above 240 
MeV per station. Electron beam energy has been measured as high 
as 53 GeV. Energy instability due to kylstron malfunction is less 
than 0.2%. The installed klystrons have logged over one million 
operating hours with close to 20,00 klystron hours cumulative oper- 
ating time between failures. Data is being accumulated on klystron 
operation and failure modes with failure signatures starting to be- 
come apparent. To date, no wholesale failure modes have surfaced 
that would impair the SLAC linear Collider (SLC) program. 


50376 Mechanical support and transport system used for 
the neutrino horn system at Brookhaven National Laboratory. 
Walker, J.C. (AGS Dept., Brookhaven National Lab., Upton, NY 
(US)); Carroll, A.S.; Leonhardt, W.; Monaghan, R.; Pearson, C.; 
Pendzick, A.; Ryan, G.; Sandberg, J.; Sims, W.P.; Smith, G.A. pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

The study of neutrinos at the Alternating Gradient Synchrotron 
(AGS), Brookhaven National Laboratory (BNL), requires hardware 
for their initiation and control. The basics consists of a target, two 
horns and three collimators. This paper describes the installation, 
support and positioning of these components within a settling con- 
crete blockhouse. 


50377 _ _—A drift-tube linac incorporating a ramped accelerating 
field. Liska, D.J. (Los Alamos Nat. Lab., Los Alamos, NM (US)); 
Dauelsberg, L.B. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302—: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

A short, high-power linac structure has been designed and is be- 
ing built; it incorporates a ramped accelerating field for matching a 
radio-frequency quadrupole (RFQ) to a high-gradient drift-tube linac 
(DTL). The tank is made of aluminum and can operate at high duty 
factor. The drift tubes are copper and use new neodymium-iron- 
boron quadrupoles. The linac is tuned using conical-sweep post 
couplers and is driven by multiple rf loops. Rapid acceleration of the 
beam occurs from low to high gradients in a short, compact, and 
lightweight structure. Because this linac will also be used to test 
open drift tubes, test results are included on vacuum measurements 
of high-grade epoxies and plastics that might be used in a drift-tube 
body. 


50378  Electroforming process development for a 33 GHz 
high-gradient accelerator. Hopkins, D.B. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA (US)); Koehler, G.W.; Krapf, H.O.,; 
Cowden, W.C.; Dini, J.W.; Kelley, W.K.; Prokosch, M.W.; Steffani, 
C.P.; Farmer, J.C.; Gardea, A.D. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-870302-: Particle accelerator conference, Washington, DC 
(USA), 16-19 Mar 1987). 

A method has been developed for fabricating an electroformed 
33.3 GHz accelerator section. Tolerances of +-50 millionths of an 
inch are required. This approach has been pursued in the interest 
of simplifying the construction of these small, high-precision assem- 
blies. This work is part of a two-beam accelerator research 


program. 
50379 


Development of a very-low-velocity superconducting 
linac. Shepard, K.W. (Argonne Nat. Lab., Argonne, IL (US)). pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 


ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

Four types of superconducting accelerating structures are being 
developed for use in a low velocity positive-ion injector linac for the 
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ATLAS heavy-ion accelerator. Prototypes of the first two of these 
have been tested. The structures are all variants of a quarter-wave 
line terminated with a four-gap interdigital drift-tube array. The two 
structure types so far tested operate at 48.5 mHz and have an ac- 
tive length of 10 cm (for the particle velocity = .009c type) and 16.5 
cm (for the velocity = .015c type). Effective accelerating fields of 
10MV/m have been achieved with the 10 cm structure, correspond- 
ing to an effective accelerating potential of 1 MV. The 16.5 cm 
structure has been operated at field levels of 6 MV/m, also giving 
an effective potential of 1 MV. Prototypes of the remaining two res- 
onant geometries are under construction. 


50380 Acceleration of fusion reactor exhaust plasma by lin- 
ear induction accelerator. Denno, K. (New Jersey Institute of 
Technology, Newark, NJ (US)). pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302—: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

This paper presents analytical procedure for controlled accelera- 
tion of the divertor exhaust plasma contents, using plasma core 
typing LINAC. Design principle for the LINAC is based on Karlovitz 
criterion for the developed acceleration voltage within the magnetic 
boundary layer. 


50381 The atomic physics facility at the LBL ECR source. 
Clark, D.J. (Lawrence Berkeley Lab., CA (USA). Nuclear Science 
Div.); Lyneis, C.M.; Prior, M.H.; Stokstad, R.G.; Chantrenne, S.; 
Egan, P.O. Nuclear Instruments and Methods in Physics Research, 
Section B: Beam interactions with Materials and Atoms 
(Netherlands), 40/41(pt.1): 6-8 (Apr 1989). DOE Contract AC03- 
76SF00098;W-7405-ENG-48. (CONF-881151-: 10. international 
conference on the application of accelerators in research and indus- 
try, Denton, TX (USA), 7-9 Nov 1988). 

A low-energy beam line facility for atomic and surface physics re- 
search has been added to the injection line of the ECR source at 
the LBL 88 in. cyclotron. Beams throughout the periodic table can 
be delivered to three beam line stations at energies up to 15Q keV. 
Experiments using this facility inicude forbidden line emission from 
the ion beam, ion-atom collisions, merged electron-ion beams and 
sputtering by highly charged ions. (orig.). 


50382 New facility for ion beam materials characterization 
and modification at Los Alamos. Tesmer, J.R. (Los Alamos Na- 
tional Lab., NM (USA)); Maggiore, C.J.; Parkin, D.M. Nuclear 
Instruments and Methods in Physics Research, Section B: Beam In- 
teractions with Materials and Atoms (Netherlands), 40/41 (pt.2): 
718-721 (Apr 1989). (CONF-881151—: 10. international conference 
on the application of accelerators in research and industry, Denton, 
TX (USA), 7-9 Nov 1988). 

The lon Beam Materials Laboratory (IBML) is a new Los Alamos 
laboratory devoted to the characterization and modification of the 
near surfaces of materials. The primary instruments of the IBML are 
a tandem electrostatic acelerator, a National Electrostatic Corp. 
model 9SDH, coupled with a Varian CF-300 ion implanter. The 
unique organizational structure of the IBML as well as the opera- 
tional characteristics of the 9SDH (after approximately 3000 h of 
operation) and the laboratories’ research capabilities will be 
discussed. Examples of current research results will also be pre- 
sented. (orig.). 


50383 Ten years of heavy-ion acceleration with a supercon- 
ducting linac. Bollinger, L.M. (Argonne National Lab., IL (USA)). 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41 (pt.2): 884-891 (Apr 1989). DOE Contract W-31109-ENG-38. 
(CONF-881151—: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

This year, 1988, is the tenth anniversary of the first use of rf su- 
perconductivity to accelerate heavy ions. In June 1978, the first two 
superconducting resonators of the Argonne Tandem-Linac Accelera- 
tor System (ATLAS) were used to boost the energy of a '°F beam 
from the tandem, and by September 1978 a 5-resonator linac pro- 
vided an '©O beam for a nuclear-physics experiment. Since then, 
the superconducting linac has grown steadily in size and capability 





until now there are 42 accelerating structures and four bunchers. 
Throughout this period, the system was used routinely for physics 
research, and by now the total time with beam on target is 35 000 
h. Lessons learned from this long running experience and some key 
technical developments that made it possible are reviewed in this 
paper. (orig.). 


50384 Wake field acceleration experiments. Simpson, J.D. 
(Argonne National Lab., IL (USA). High Energy Physics Div.). Nu- 
clear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41 (pt.2): 908-911 (Apr 1989). (CONF-881151-—: 10. international 
conference on the application of accelerators in research and indus- 
try, Denton, TX (USA), 7-9 Nov 1988). 

Wake field acceleration is one of several new mechanisms under 
consideration for use in future high energy accelerators as well as 
in compact linacs. Plasma, cavity structures, and dielectric media 
can each be used to generate wake fields when excited by the pas- 
sage of a charged particle bunch. Acceleration of a separate trailing 
bunch of particles to high energy by these fields is the goal. A novel 
test facility developed at ANL now enables experimental investiga- 
tion of many wake field concepts. Acceleration has been measured 
using several wake field devices, and comparison with theoretical 
predictions generally agree. Larger scale demonstration is now be- 
ing planned to better evaluate practical limitations and use of the 
technique. (orig.). 


50385 Laboratory performance of the BEAR RFQ. O'Shea, 
P.G. (Los Alamos National Lab., NM (USA)); Schrage, D.L.; Young, 
L.M.; Zaugg, T.J.; Lynch, M.T.; McKenna, K.F.; Hansborough, L.D. 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam interactions with Materials and Atoms (Netherlands), 
40/41 (pt.2): 946-948 (Apr 1989). (CONF-881151—: 10. international 
conference on the application of accelerators in research and indus- 
try, Denton, TX (USA), 7-9 Nov 1988). 

The BEAR (Beam Experiment Aboard Rocket) accelerator will be 
part of an experiment to demonstrate the operation of an ion accel- 
erator in space and to characterize the exoatmospheric propagation 
of a neutral particle beam. The RFQ (radiofrequency quadrupole) 
has been designed to produce a 25 mA H~ beam with an emit- 
tance of 0.017 cm mrad (rms normalized) at an energy of 1 MeV. 
Because of the rigors of spaceflight, the accelerator design has 
been constrained by factors not normally applicable to conventional 
terrestrial accelerators. These factors and the mechanical features 
are described in a companion paper in these proceedings. The de- 
sign techniques developed for BEAR would be applicable whenever 
rugged, lightweight, or power-efficient systems are required. The 
BEAR RFQ has been operated under power with the beam in the 
laboratory. This paper presents details of measured beam transport, 
emittance, and energy spectra. (orig.). 


50386 Three-dimensional rf structure calculations. Cooper, 
R.K. (Los Alamos National Lab., NM (USA)); Browman, M.J.; Wei- 
land, T. Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms (Nether- 
lands), 40/41(pt.2): 959-964 (Apr 1989). (CONF-881151—: 10. 
international conference on the application of accelerators in re- 
search and industry, Denton, TX (USA), 7-9 Nov 1988). 

The calculation of three-dimensional rf structures is rapidly ap- 
proaching adolescence, after having been in its infancy for the last 
four years. This paper will show the kinds of calculations that are 
currently being performed in the frequency domain and is a 
companion paper to one in which time-domain calculations are de- 
scribed. (orig.) 


50387 Intermediate energy heavy ions: An emerging multi- 
disciplinary research tool. Alonso, J.R. (Lawrence Berkeley Lab., 
CA (USA)). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms (Nether- 
lands), 40/41(pt.2): 921-926 (Apr 1989). DOE Contract 
AC03-76SF00098. (CONF-881151—: 10. international conference on 
the application of accelerators in research and industry, Denton, TX 
(USA), 7-9 Nov 1988). 

In the ten years that beams of intermediate energy (~ 50 MeV/ 
amu < E < x 2 GeV/amu) heavy ions (Z < 92) have been avail- 
able, an increasing number of new research areas have been 
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opened up. Pioneering work at the Bevalac at the Lawrence Berke- 
ley Laboratory, still the world’s only source of the heaviest beams in 
this energy range, has led to the establishment of active programs 
in nuclear physics, atomic physics, cosmic ray physics, as well as 
biology and medicine, and industrial applications. The great promise 
for growth of these research areas has led to serious planning for 
new facilities capable of delivering such beams; several such facili- 
ties are now in construction around the world. (orig.). 


50388 Modular design of H~ synchrotrons for radiation ther- 
apy. Martin, R.L. (ACCTEK Associates, Argonne, IL (USA)). 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41(pt.2): 1331-1334 (Apr 1989). (CONF-881151-: 10. interna- 
tional conference on the application of accelerators in research and 
industry, Denton, TX (USA), 7-9 Nov 1988). 

A modular synchrotron for accelerating H- ions, and a proton 
beam delivery system are being developed for radiation therapy 
with protons under SBIR grants for the National Cancer Institute. 
The advantage proposed for accelerating H- ions and utilizing 
charge exchange as a slow extraction mechanism lies in enhanced 
control of the extracted beam current, important for beam delivery 
with raster scanning for 3D dose contouring of a tumor site. Under 
these grants prototype magnets and vacuum systems are being 
constructed, appropriate H- sources are being developed and 
beam experiments will be carried out to demonstrate some of the 
key issues of this concept. The status of this program is described 
along with a discussion of a relatively inexpensive beam delivery 
system and a proposed program for its development. (orig.). 


50389 A proton medical accelerator by the SBIR route - an 
example of technology transfer. Martin, R.L. (ACCTEK Asso- 
ciates, Argonne, IL (USA)). Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands), 40/41(pt.2): 1362-1364 (Apr 1989). (CONF- 
881151--: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

Medical facilities for radiation treatment of cancer with protons 
have been established in many laboratories throughout the world. 
Essentially all of these have been designed as physics facilities, 
however, because of the requirement for protons up to 250 MeV. 
Most of the experience on this branch of accelerator technology lies 
in the national laboratories and a few large universities. A major is- 
sue is the transfer of this technology to the commercial sector to 
provide hospitals with simple, reliable, and relatively inexpensive ac- 
celerators for this application. The author has chosen the SBIR 
route to accomplish this goal. ACCTEK Associates has received 
grants from the National Cancer Institute for development of the 
medical accelerator and beam delivery systems. Considerable en- 
couragement and help has been received from Argonne National 
Laboratory and the Department of Energy. The experiences to date 
and the pros and cons on this approach to commercializing medical 
accelerators are described. (orig.). 
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Refer also to citation(s) 50282, 50372, 50378, 50440, 50444, 
50454, 50464, 50466, 50490, 50495, 50496 


50390 (BNL—43008) What and why are Siberian snakes?. 
Courant, E.D. Brookhaven National Lab., Upton, NY (USA). 1989. 
5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-8906214—1: 2. meeting on Siberian 
snake test at IUCF cooler ring, Bloomington, IN (USA), 22-23 Jun 
1989). Order Number DE89017629. Available from NTIS, PC 
AO02/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the concept of Siberian snakes for polarized 
proton beams in high energy accelerators. 4 refs. (LSP) 


50391 (BNL-43103) lon related problems for the XLS ring. 
Bozoki, E.; Halama, H. Brookhaven National Lab., Upton, NY (USA). 
11 Jul 1989. 18p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO2-76CH00016. Order Number DE90000532. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


ERA Vol. 14, No. 23 245 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, and lon Optics 


The electron beam in the XLS will collide with the residual gas in 
the vacuum chamber. The positive ions will be trapped in the poten- 
tial well of the electron beam. They will perform stable or unstable 
oscillations around the beam under the repetitive Coulomb force of 
the bunches. If not cleared, the captured ions will lead to partial or 
total neutralization of the beam, causing both, a decrease of life- 
time and a change in the vertical tunes as well as an increase in the 
tune-spread. They can also cause coherent transverse instabilities. 
The degree of neutralization @ that one can tolerate, is primarily de- 
termined by the allowable tune shift, which of the XLS is between 1 
and 5 10-°. Electrostatic clearing electrodes will be used to keep 
the neutralization below the desired limit. In order to determine their 
location and the necessary clearing-rate and voltage, we examine 
the ion production rate, longitudinal velocity of ions in field-free re- 
gions and in the dipoles to see what distance the ions can travel 
without clearing before the neutralization of the beam reaches the 
prescribed limit, beam potential to see the locations of the potential 
wells, voltage requirements for ion clearing, critical mass for ion 
capture in the bunched beam, tune shift caused by neutralization of 
the beam, pressure rise due to the trapped ions and power dissipa- 
tion due to beam image current. 13 refs., 3 figs., 4 tabs. 


50392 (BNL-43200) Studies on the chromaticity correction 
and dynamic aperture of the AGS booster. Dell, G.F.; Lee, S.Y.; 
Parzen, G. Brookhaven National Lab., Upton, NY (USA). 1989. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-890803-17: International conference on high 
energy accelerators, Tsukuba (Japan), 20-26 Aug 1989). Order 
Number DE90000104. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

Sextupole configurations with periodicity six and 24 are consid- 
ered; the higher periodicity is selected on the basis of reduced 
emittance coupling between the horizontal and vertical motion. Re- 
sults are given for proton and heavy ion acceleration cycles. The 
dynamic aperture from particle tracking is compared with the 
chaotic dynamic aperture. 6 refs., 8 figs., 2 tabs. 


50393 Review of linear collider beam-beam interactions. 
Chen, P. (Stanford Linear Accelerator Center, CA (USA)). pp. 1136 
of Physics of particle accelerators. Volume 1. Month, M.; Dienes, M. 
(eds.) American Institute of Physics, New York, NY (1989). DOE 
Contract AC03-76SF00515. (CONF-8808234—Vol.1-Exc.: U.S. Parti- 
cle Accelerator School: physics of particle accelerators; U.S. 
Particle Accelerator School, Batavia, IL (USA); Ithaca, NY (USA), 
20 Jul - 14 aug 1987; aug 1988). 

Three major effects from the interaction of ete beams - disrup- 
tion, beamstrahlung, and electron-positron pair creation - are 
reviewed. For the disruption effects the luminosity enhancement fac- 
tor, the maximum and rms disruption angles, and the kink instability 
are discussed. All the results are obtained from computer simula- 
tions. Scaling laws for the numerical results and theoretical 
explanations of the computer acquired phenomena are offered 
wherever possible. For the beamstrahlung effects we concentrate 
only on the final electron energy spectrum resulting from multiple 
photon radiation process, and the deflection angle associated with 
low energy particles. For the effects from electron-positron pair cre- 
ation, both coherent and incoherent processes of beamstrahlung 
pair creation are discussed. In addition to the estimation on total 
number of such pairs, they also look into the energy spectrum and 
the deflection angle. 17 references, 23 figures, 1 table. 


50394 Linear collider beam-beam problem. Hollebeek, R. 
(Univ. of Pennsylvania, Philadelphia (USA)). pp. 1136 of Physics of 
particle accelerators. Volume 1. Month, M.; Dienes, M. (eds.) Ameri- 
can Institute of Physics, New York, NY (1989). DOE Contract 
AC02-76ER03071. (CONF-8808234—Vol.1-Exc.: U.S. Particle Accel- 
erator School: physics of particle accelerators; U.S. Particle 
Accelerator School, Batavia, IL (USA); Ithaca, NY (USA), 20 Jul - 
14 aug 1987; aug 1988). 

High Energy particle physicists are interested primarily in ma- 
chines which can produce high luminosity, where high is defined as 
that value which is necessary to produce interesting new physics. 
This has led to the design of two fundamentally different machines: 
those where luminosity is produced by the frequent collision of two 
Stored beams (storage rings), and those where the luminosity is 
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produced by infrequent collisions of very small beams (linear collid- 
ers). Much practical experience has been gained n the past decade 
with the stability and beam dynamics of the storage ring approach, 
and very little in the case of linear colliders. Hopefully, this situation 
is about to change, because the first of the latter type of machine is 
just nearing completion. Fortunately, the Beam-Beam Problem for 
linear colliders lends itself to numerical simulation better than does 
the equivalent problem for storage rings In this paper, the author re- 
views some of the early results, of beam-beam simulations, points 
out some of the main features of that work, and adds a few com- 
ments which have thus far only been given in seminars and talks. 
The first two sections deal with the mechanics of doing the simula- 
tion including some tricks which are employed. This is followed by a 
general discussion of beam disruption, the question of stability, how 
the luminosity behaves, and finally a discussion of some particular 
special cases which are of interest. 5 references, 14 figures, 1 ta- 
ble. 


50395 (FNAL/C—89/181) An empirical model for the lumi- 
nosity of the Fermilab Tevatron collider. Dugan, G.; Bharadwaj, 
V. Fermi National Accelerator Lab., Batavia, IL (USA). Aug 1989. 
6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. (CONF-890803-—15: International conference on 
high energy accelerators, Tsukuba (Japan), 20-26 Aug 1989). Order 
Number DE89017883. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

Using the accelerator data collected during the 1988-1989 collider 
run, correlations have been established between the proton- 
antiproton collider |juminosity, the antiproton stack intensity and the 
proton bunch parameters. These correlations are used to determine 
empirically the value of the proton transverse emittance which maxi- 
mizes the collider luminosity. Also, the correlations are used to 
predict the effects of planned improvements in collider subsystem 
performance in the luminosity. 2 refs., 1 fig., 1 tab. 


50396 (GANIL-A-89-05) Parameters of the eigenellipsoid for 
separated sector cyclotrons. Ferme, J. Grand Accelerateur Na- 
tional d’lons Lourds (GANIL), 14 - Caen (France). 1989. 3p. 
(CONF-890560—: 12. international conference on cyclotrons and 
their applications, Berlin (Germany, F.R.), 8-12 May 1989). Order 
Number DE90707129. Available from NTIS (US Sales Only), PC 
A02/MF AO}. 

The analytical expressions of the elements of the beam matrix 
corresponding to the eigenellipsoid for a beam injected on an equi- 
librium orbit of a cyclotron are presented. The four dimensional 
phase space of the horizontal plane is only considered. Some re- 
strictive hypotheses are made: there is no acceleration, and space 
charge effects are not taken into account. The beam matrix has 
been computed for the general case of spiraled sectors cyclotrons, 
and is valid for any given azimuth. 


50397 (INIS-SU-125/A, pp. 12-14) Induced ondulator radia- 
tion and effect of energy phasing. Kuzelev, M.V. (AN SSSR, 
Moscow (USSR). Inst. Obshchej Fiziki); Panin, V.A.; Plotnikov, A.P.; 
Rukhadze, A.A. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
(in Russian). In Experimental and theoretical physics. Collection. 
Order Number DE90705914. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Non-linear dynamics of ondulator radiation of relativistic electron 
beams is investigated. A new instability mechanism caused by the 
effect of energy phasing is shown to exist in case of strong relativity 
of the beam. Non-linear analytical solutions for the amplitude of a 
stray wave and radiation efficiency are obtained and analyzed. 7 
refs.; 1 fig. 


50398 (LAL—89-02) Optical tuning of arcs and final focus 
section of the Standard Linear Collider (SLC). Bambade, P. 
Paris-11 Univ., 91 - Orsay (France). Lab. de l’'Accelerateur Lineaire. 
Mar 1989. 283p. (In French). Order Number DE90707117. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

In this thesis, we present the experimental tuning procedures de- 
veloped for the Arcs and for the Final Focus Section of the Stanford 
Linear Collider (SLC). Such tuning is necessary to maximize the lu- 
minosity, by minimizing the beam size at the interaction point, and 





to reduce backgrounds in the experiment. In the final Focus Sec- 
tion, the correction strategy must result from the principles of the 
optical design, which is based on cancellations between second or- 
der aberrations, and on the ability to measure micron-size beams 
typical of the SLC. In the Arcs, the corrections were designed after 
the initial commissioning, to make the system more error-tolerant, 
through a modification in the optical design, and to enable adjuste- 
ments of the beam phase-space at the injection to the Final Focus 
System, through a harmonic perturbation technique inspired from 
circular accelerators. Although the overall optimization of the SLC is 
not entirely finished, an almost optimal set-up has been achieved 
for the optics of the Arcs and of the Final Focus Section. Beams 
with transverse sizes close to the nominal ones, of a few microns, 
have been obtained at the interaction point. We present and dis- 
cuss our results and the optical limits to the present performance. 


50399 (LA-UR-89-2937) High-brightness ion and electron rf 
linear accelerators. Jameson, R.A. Los Alamos National Lab., NM 
(USA). 1989. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. (CONF-8910201-1: 2. All-Union work- 
shop on new methods of particle acceleration, Noramberd (USSR), 
10-14 Oct 1989). Order Number DE89016754. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

In the past, development work to increase the energy and inten- 
sity of particle accelerators tended to be pursued in separate 
directions, but now almost all modern applications have to achieve 
an intensity as high as possible at the desired energy, along with a 
very good beam quality in terms of the beam confinement, aiming, 
or focusing. The figure of merit used is the beam brightness, defined 
as the beam power (or current when the energy is fixed) divided by 
the phase space appropriate to the problem at hand. Phase space 
for the beam as a whole is six-dimensional, describing the physical 
size of the beam and change in size with time or distance; the area 
projected on one plane is called emittance. Achieving high intensity 
and good quality simultaneously is difficult, primarily because of 
nonlinear space- charge and focusing forces at nonrelativistic veloc- 
ities and because of beam-breakup effects for relativistic beams. In 
recent years, substantial progress has been made in understanding 
the physics of these effects; some aspects are reviewed here and 
related to their impact on practical design aspects. 7 refs. 


50400 


(LBL-26598) The effect of flux creep on the magneti- 
zation field in the SSC diopole magnets. Gilber, W.S.; Althaus, 
R.F.; Barale, P.J.; Benjegerdes, R.W.; Green, M.A.; Green, M.I.; 
Scanlan, R.M. Lawrence Berkeley Lab., CA (USA). Jun 1989. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO3- 


76SFO00098. (CONF-890701-6: International cryogenic materials 
conference, Los Angeles, CA (USA), 24-28 Jul 1989). Order Num- 
ber DE90000124. Availe’xle from NTIS, PC AO02/MF A01; OSTI; 
INIS; GPO Dep. 

The sextuple fields of model SSC dipole magnets have been ob- 
served to change with time when the magnets are held at constant 
current under conditions similar to injection into the SSC accelera- 
tor. The changes in the sextupole component have close to a linear 
log time dependence, and is felt to be caused by flux creep decay 
of the magnetization currents in the superconductor filaments. Mea- 
surements of this decay have been made under various conditions. 
The conditions include various central field inductions and changes 
of field prior to when the decay was measured. The measured field 
decay in the dipole’s sextupole is proportional to the magnitude and 
sign of the sextupole due to magnetization which was measured at 
the start of the decay. This suggests that the decay is a bulk super- 
conductivity flux creep. Proximity coupling appears to play only a 
minor role in the flux creep according to recent LBL measurements 
with a stable power supply. 4 refs., 6 figs., 3 tabs. 


50401 (LBL-27478) Renormalization theory of beam-beam 
interaction in electron-positron colliders. Chin, Y.H. Lawrence 
Berkeley Lab., CA (USA). Jul 1989. 7p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC03-76SF00098. (CONF-890594-5: 
3. advanced inertial confinement fusion accelerator beam dynamics 
workshop: beam-beam effects in circular colliders, Novosibirsk 
(USSR), 20 May - 3 jun 1989). Order Number DE90000186. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This note is devoted to explaining the essence of the renormal- 
ization theory of beam-beam interaction for carrying out analytical 
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calculations of equilibrium particle distributions in electron-positron 
colliding beam storage rings. Some new numerical examples are 
presented such as for betatron tune dependence of the rms beam 
size. The theory shows reasonably good agreements with the re- 
sults of computer simulations. 5 refs., 6 figs. 


50402 (RCNP-P-—101, pp. 24-30) Heavy ion secondary beam 
course. Miyatake, Hiroari (Osaka Univ., Toyonaka (Japan). Coll. of 
General Education). Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics. 1989. (In Japanese). (CONF-8803235—: Meet- 
ing on the experimental equipments for the cyclotron cascade 
project, Ibaraki (Japan), 23-24 Mar 1988). In Report of the meeting 
on the experimental equipments for the ‘cyclotron cascade project’. 
Order Number DE90001021. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

This course is designed for various medium-energy nucleus ex- 
periments which will be carried out in the facilities to be constructed 
as part of the Cyclotron cascade Plan. The course has a Brho value 
of 3.2 Teenter dotm so that it can transport the primary beam accel- 
erated by a ring cyclotron and the secondary particles produced by 
nuclear reaction. Secondary particles produced in incident nucleus 
spallation reaction caused by high-energy heavy ions have the fea- 
ture that they are highly uniform in velocity and emitted forward 
intensively. A beam of secondary particles can be produced effi- 
ciently if a magnetic analyzer that can separate a single nuclide is 
placed downstream of the secondary particle production target nu- 
clei. In the system adopted here, the separation of a single nuclide 
is achieved by making use of the (A, Z) dependence of the energy 
loss that occurs as the particles pass through the degrader. The tar- 
get resolution is set as Rm<300. From the energy and angular 
acceptance, the transport efficiency of the system is estimated at 
about 10 percent. The energy variance due to the double-pole elec- 
tromagnet used is 843mm/100% at the degrader. Control of Rm is 
performed by adjusting the magnification of the image at this stage. 
The mass resolution is estimated at about 150 maximum. (Nogami, 
K.). 


50403 (SLAC-PUB-4948) An overview of collective effects 
in circular and linear accelerators. Ruth, R.D. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA). Apr 1989. 48p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-8910126—1: 3. joint US-CERN school on particle accelera- 
tors: frontiers of particle beams, observation, diagnosis, and 
correction, Capri (Italy), 20-26 Oct 1989). Order Number 
DE89013756. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The purpose of both linear and circular accelerator is, of course, 
to accelerate beams of charged particles. In order to do this it is 
necessary not only to accelerate particles but also to confine them 
transversely so that they remain in the vacuum environment. Origi- 
nally, as accelerators were developed, the intensity of the beams 
was rather low and so the external fields could be applied without 
regard to the effects of the space-charge forces of the beams. How- 
ever, as the demand for high intensity increased, collective effects 
that are due to the space-charge forces became increasingly impor- 
tant. In order to control a beam of particles we apply external fields. 
These focus the beam transversely and accelerate it and focus it 
longitudinally. In addition to these externally applied fields a particle 
within the beam feels a field due to the charge and current of all the 
other particles in the beam. By collective effects, we mean all those 
modifications to the beam behavior which are due to these beam- 
induced forces. The first two major topics discussed are linear and 
circular accelerators. In the linear accelerator case, we will consider 
as examples only electron linacs that have relatively high energy 
and so particles will have v ~ c. For circular accelerators we'll con- 
sider both protons and electrons or their anti-particles. The next two 
topics are single bunches and multi-bunches. In both linear acceler- 
ators and circular accelerators the particles have a bunched 
character because they are accelerated by an RF system, and the 
RF has a natural wavelength. The next two topics arise from the 
natural separation of longitudinal and transverse effects. 40 refs., 30 
figs., 1 tab. 


50404 Review of the physics, technology and practice of 
stochastic beam cooling. Marriner, J. (Fermi Nat. Lab., Batavia, 
IL). pp. 2080 of Proceedings of the 1987 IEEE particle accelerator 
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conference: Accelerator engineering and technology. Lindstrom, 
E.R.; Taylor, LS IEEE Service Center, Piscataway, NJ (1987). 
(CONF-870302-: Particle accelerator conference, Washington, DC 
(USA), 16-19 Mar 1987). 

The theory of stochastic cooling is reviewed. A discussion of cool- 
ing techniques is punctuated with recent data from the Fermilab 
anti-proton source. 


50405 The injection chicane of the NBS-Los Alamos race- 
track microtron. Debenham, P.H. (Nat. Bureau of Standards, 
Gaithersburg, MD); Bruce, S.S.; Penner, S.; Wilson, M.A.D. pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

Injection of 5 MeV electrons into the NBS-Los Alamos racetrack 
microtron is accomplished with a dipole magnet on the linac axis. A 
three-magnet chicane is used to compensate for the unwanted de- 
flection of recirculating beam by the injection magnet. in order to 
minimize emittance growth due to power supply noise, the three 
chicane magnets are driven by two power supplies, with each 
supply connected in series to two coils in different magnets. This ar- 
rangement, together with the tight space available for the chicane, 
constrains the choice of conductors, and leads to very precise and 
compact low-field magnets. Magnetic field measurements demon- 
strate that all design goals have been achieved. 


50406 Comparison of high group velocity accelerating struc- 
tures. Farkas, Z.D. (Stanford Linear Accelerator Center, Stanford 
Univ., Stanford, CA (US)); Wilson, P.B. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

It is well known that waveguides with no perturbations have 
phase velocities greater than the velocity of light c. If the waveguide 
dimensions are chosen so that the phase velocity is only moder- 
ately greater than c, only small perturbations are required to reduce 
the phase velocity to be synchronous with a high energy particle 
bunch. Such a lightly loaded accelerator structure has smaller longi- 
tudinal and transverse wake potentials and hence leads to lower 
emittance growth in an accelerated beam. Since these structures 
are lightly loaded, their group velocities are only slightly less than c 
and not in the order of 0.01c, as is the case for the standard disk- 
loaded structures. To ascertain that the peak and average power 
requirements for these structures are not prohibitive, the authors 
examine the elastance and the Q for several traveling wave struc- 
tures: phase slip structures, bellows-like structures, and lightly 
loaded disk-loaded structures. 


50407 IKE. Kleban, S.D. (Stanford Linear Accelerator Center, 
Stanford Univ., Stanford, CA (US)); Koontz, R.F.; Vlieks, A.E. pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

SLAC probably has accumulated more high power klystron oper- 
ating hours in the delivery of beams for physics research than any 
other laboratory in the world. Operating data has been logged by 
hand, and search of this data for klystron performance statistics is 
time consuming. When the new 65 MW klystrons for the SLC were 
planned, a computer based intelock and data recording system was 
implemented in the general electronics upgrade. Significant klystron 
operating parameters are interlocked and displayed in the SLC cen- 
tral control room through the VAX control computer. A program 
titled IKE has been written to record klystron operating data each 
day, store the data in a database, and provide various sorted oper- 
ating and statistical information to klystron engineers, and 
maintenance personnel in the form of terminal listings, bar graphs, 
and special printed reports. This paper gives an overview of the IKE 
system, describes its use as a klystron maintenance tool, and ex- 
plains why its valuable to klystron engineers. 
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50408 Operational experience with light ions at BNL. Reece, 
R.K. (Brookhaven Nat. Lab., Upton, NY (US)); Ahrens, L.A.; Barton, 
D.S.; Beavis, D.; Benjamin, J.; Foelsche, H.; Gardner, C.; Gill, E.; 
Raka, E.; Sidhu, S. pp. 2030 of Proceedings of the 1987 IEEE par- 
ticle accelerator conference: Accelerator engineering and 
technology. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

A new transfer line has joined the Tandem Van de Graaff facility 
and the AGS at Brookhaven National Laboratory, permitting the ac- 
celeration of light ions (up to sulfur) to 14.5 Gev/nucleon. The 
Tandem, operating with a pulsed ion source, applies a fully stripped 
ion beam at about 7 Mev/nucleon to the AGS. A new low frequency 
rf system accelerates the beam in the AGS to about 200 Mev/ 
nucleon. The previously existing rf system completes the cycle. High 
energy ion beams are delivered using standard resonant extraction 
to four experimental beam lines. Details of techniques and prelimi- 
nary performance and operational characteristics are discussed. 


50409 Photocathodes in accelerator applications. Fraser, J.S. 
(Los Alamos National Lab., Los Alamos, NM (US)); Sheffield, R.L.; 
Gray, E.R.; Giles, P.M.; Springer, R.W.; Loebs, V.A. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

Some electron accelerator applications require bursts of short 
pulses at high microscopic repetition rates and high peak bright- 
ness. A photocathode, illuminated by a mode-locked laser, is well 
suited to filling this need. The intrinsic brightness of a photoemitter 
beam is high; experiments are under way at Los Alamos to study 
the brightness of short bunches with high space charge after accel- 
eration. A laser-illuminated Cs3Sb photoemitter is located in the first 
rf cavity of an injector linac. Diagnostics include a pepper-pot emit- 
tance analyzer, a magnetic spectrometer, and a streak camera. 


50410 The new fnal booster-to-main ring beam transport 
system. Syphers, M.J. (Fermi Nat. Lab., Batavia, IL). pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

As part of the effort to improve the emittances of the FNAL accel- 
erators, a new beam transport system has been installed between 
the 8 GeV Booster and the 150 GeV Ring synchrotrons. The new 
design generates vertical dispersion which matches that dispersion 
produced by the Main Ring DO vertical overpass. The biggest im- 
provement may be the stronger focusing used throughout the new 
line, thus reducing the sensitivity of the transverse phase space 
matching of the two machines to small changes in quadrupole cur- 
rents. Also included is a more passive injection system, a more 
flexible power supply configuration, plus improved diagnostics for 
measuring the Booster emittances and the phase space match to 
the Main Ring. The new beam transport system became operational 
in August of 1986. Results from the commissioning of the system 
are also described. 


50411 Experimental progress on virtual cathode, very high 
power, microwave source development. Fazio, M.V. (Los Alamos 
Nat. Lab., Los Alamos, NM (US)); Hoeberling, R.F. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

The evolution of rf accelerator technology toward high-power, 
high-current, low-emittance beams produces an ever-increasing de- 
mand for efficient, very high power microwave sources. The present 
klystron technology has performed very well but is not expected to 
produce reliable gigawatt peak-power units in the 1- to 10-GHz 
regime. Further major advancements must involve other types of 
sources. The reflexing electron sources can produce microwave 
powers at the gigawatt level and have demonstrated operation from 
800 MHz to 40 GHz. An experiment is under way to investigate 





concepts to stabilize the frequency of the virtual cathode source. If 
one can successfully frequency and phase lock this source to an 
external signal, then this source can operate as a very high power 
microwave amplifier making it practical for accelerator applications. 
The progress on an experiment to test these concepts is discussed. 


50412 Design and construction of a 33 GHz brazed accelera- 
tor waveguide for high gradient operation. Haimson, J. (Haimson 
Research Corp., 4151 Middlefield Road, Palo Alto, CA (US)); Meck- 
lenburg, B. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

This paper discusses design and construction features of a preci- 
sion machined and brazed traveling wave structure for use as a high 
gradient 33.3 GHz electron linear accelerator test section in a Two 
Beam Accelerator. Design emphasis was directed at meeting an RF 
filling time requirement of 12<T-<16ns, and at fabricating a test 
Structure that would provide guidelines for demonstrating average 
accelerating fields of approximately 300 MV/m (maximum surface 
fields of 650 MV/m). Microwave measurement data, obtained during 
construction, are described and include a phase dispersion simple 
cold test technique for accurately predicting the structure filling time. 
A companion paper discusses plans for high power testing of both 
this brazed structure and a hybrid brazed/electroformed structure, 
using the Electron Laser Facility ELF at LLNL. 
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Refer also to citation(s) 50288, 50307, 50328, 50377, 50381, 
50404, 50405, 50407, 50409, 50411, 50489, 50491, 50494, 50497, 
50499, 50500, 51487 


50413 (BNL-42047) Quality control testing of cables for 
accelerator magnets. Garber, M.; Sampson, W.B. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1989]. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
890270-23: International industrial symposium on the super 
collider, New Orleans, LA (USA), 8-10 Feb 1989). Order Number 
DE90001018. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

A large number of cables have been tested for the CBA, HERA, 
and SSC Projects. The short sample test procedures and apparatus 
are reviewed. A simple rule for estimating cable performance from 
measurements on strands taken from the cable is described. By us- 
ing this “rule of thumb” cable vendors can make reliable estimates 
without having to invest in the substantial equipment required for full 
cable testing. Extracted strand tests should be checked periodically 
by full scale tests on complete cables. 9 refs., 5 figs., 1 tab. 


50414 (BNL—42649) Design of the AGS Booster beam posi- 
tion monitor system. Beadle, E.; Brennan, J.M.; Ciardullo, D.J.; 
Savino, J.; Stanziani, V.; Thomas, R.; Van Zwienen, W.; Witkover, 
R.L.; Schulte, E. Brookhaven National Lab., Upton, NY (USA). 
1989. 4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890335—252: 13. particle accelerator 
conference, Chicago, IL (USA), 20-23 Mar 1989). Order Number 
DE89017608. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

The AGS Booster beam position monitor system must cover a 
wide range of beam intensity and bunch length for proton and 
heavy ion acceleration. The detector is designed to maintain 0.1 
mm local tolerance following 300°C bakeout. The electronics will be 
located in the tunnel, communicating via fiber optic links to avoid 
ground loops. The design will be described and test results for pro- 
totype units presented. 5 refs., 4 figs. 


50415 (BNL-42851) Switched power workshop: Introduc 
tion and summary. Palmer, R.B. Brookhaven National Lab., Upton, 
NY (USA). [1988]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8810135-7: Switched- 
power workshop, Shelter Island, NY (USA), 16-21 Oct 1988). Order 
Number DE90000036. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 
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This paper discusses the design of a switched power electron 
gun. Particular topics discussed are: vacuum photodiode switch; 
laser switched solid state diodes; gun performance; charging sup- 
ply; and laser requirements. (LSP) 


50416 (BONN-IR-88-53) Proton targets for the PHOENICS 
experiment. Construction and test of a hydrogen target - 
studies of the polarization behaviour of ammonia for the appli- 
cation in the Bonn ‘frozen spin target’. Kraemer, D. Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Oct 1988. 87p. (In 
German). Order Number DE90707479. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

In the first part of the thesis the construction and test operation of 
a hydrogen target for the PHOENICS experiment at the Bonn 3.5 
GeV accelerator ELSA is described. First of all it shall serve as tar- 
get for calibration measurements of the counter arrangement. The 
cooling time of the hydrogen liquefier until the complete filling of the 
target cell was determined to 4 h 30 m. Via a magnet valve the 
clearance of the cell into a storage container is possible. In the sec- 
ond part of the thesis measurements on the polarization properties 
of the target material ammonia are presented. The maximal nucleon 
polarization in the dilution operation of the cryostat at about 250 mK 
was determined to 77_3**% for positive and to 72_3**% for nega- 
tive polarization direction and is by this comparable with the values 
reached for butanol. The required buiid-up time is with 2.1 h by a 
factor about two larger than for butanol targets. A determination of 
Landes g factor of the NH; radicals present in the target yielded the 
value of g = 2.0037. By variation of the magnet field a microwave 
absorption signal could be taken up which can be identified by the 
ESR line of the ammonia radical. The half width resulted to 60 +- 5 
Gauss. Experiments on the magnet-field dependence of the relax- 
ation time at 1 K and 250 mK showed that in the field-range from 
0.4 to 2.5 Tesla the relaxation time varied at 1 K from 16 sec to 14 
min and at 250 mK from 2.7 h to 40.3 h. A ratio-formation yielded a 
crude estimation of the relaxation time to be expected at 50 mK and 
0.4 T in the order of magnitude of 2 months. (orig/HSI). 


50417 (CNIC—00188) Superconducting magnet for gyrotron 
tube with 4 mm wave length. Zhu Xuewu; Pu Men; Chen Jian; Liu 
Jianmin; Shi Qingju. China Nuclear Information Centre, Beijing, BJ 
(China). Mar 1988. 5p. (in Chinese). (SIP—0027). Order Number 
DE90605360. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

In this paper a superconducting magnet for gyrotron tube with 
4mm wave length is described. It can provide a uniform magnetic 
field (By) of 3T in resonant cavity area. Its uniform area width is 6 
cm and uniformity is better than +-0.16%. The uniform magnetic field 
can also to be adjusted into a gradient field and AB/By >8.5%. The 
uniform area width of magnetic field (B,) in the cathode area is 4 
cm. Its uniformity is +-(1.0~1.8)%. B,/By can be adjusted in the re- 
gion of 1/6~1/15. The magnet is energized by four power sources. 
As optimum form of the magnetic field has been adjusted, the 
magnet can operate closely. The magnet will coordinate with the gy- 
rotron tube to do ECRH physical experiment on the HL-1 Tokamak. 


50418 Positrons for linear colliders. Ecklund, S. (Stanford Lin- 
ear Accelerator Center, CA (USA)). pp. 1197 of Physics of particle 
accelerators. Volume 2. Month, M.; Dienes, M. (eds.) American 
Institute of Physics, New York, NY (1989). DOE Contract AC03- 
76SF00515. (CONF-8808234—Vol.2-Exc.: U.S. Particle Accelerator 
School: physics of particle accelerators; U.S. Particle Accelerator 
School, Batavia, IL (USA); Ithaca, NY (USA), 20 Jul - 14 aug 1987; 
aug 1988). 

In general, the requirements of a positron source for a linear col- 
lider are similar to those for the electron source. This arises because 
of intensity limits caused by wake fields in the linac structure and 
the desire to maximize the luminosity of the machine. For example, 
if the luminosity limiting factor is wake field disruption of the beams, 
one would push to that limit with both positrons and electrons. In the 
usual case where the method of production uses an electron beam 
to initiate the positron production process, a system with a yield or 
efficiency greater than or equal to one is needed. Ultimately, a low 
emittance beam is needed for small size beams at the interaction 
region. Most positron sources give adequate numbers of particles 
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into extremely large emittances; hence the need for emittance re- 
duction in one or several damping rings. However, the positron 
beam emittance must be suitable for injection into a reasonable 
damping ring. Another important factor in obtaining large luminosity 
for a linear collider is to produce a high instantaneous current (small 
dz spread). This requires a positron source with the particular time 
structure desired or a storage device to collect and periodically re- 
lease the charge. The methods of positron production are also 
given, along with positron collection. 12 references, 24 figures. 


50419 (CONF-8908145-2) Prototype niobium resonators for 
high-current proton beams. Delayen, J.R.; Bohn, C.L. Argonne 
National Lab., IL (USA). 1989. 10p. Sponsored by U.S. Department 
of Defense; U.S. DOE Eneigy Research. DOE Contract W-31109- 
ENG-38. From 4. workshop on RF superconductivity; lbaraki-Ken 
(Japan); 14-18 Aug 1989. Order Number DE89017672. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We are developing and constructing a series of niobium res- 
onators for the acceleration of high-current ion beams. These 
structures are designed to operate at frequencies of 350 MHz to 
over 1 GHz and velocities of 0.1 ¢ to 0.5 c. Both coaxial quarter- 
wave and coaxial half-wave geometries are being explored. By 
comparing quarter-wave and half-wave structures of the same 
frequency and velocity, we plan to quantify the the relative perfor- 
mance of these two distinct geometries. 15 refs., 5 figs., 1 tab. 


50420 (GANIL-A-89-04) Six-dimensional beam matching for 
axial injection into a cyclotron. Beck, A.R.; Chel, S.; Bru, B.; Ri- 
caud, C. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1989. 3p. (CONF-890560-: 12. international confer- 
ence on cyclotrons and their applications, Berlin (Germany, F.R.), 
8-12 May 1989). Order Number DE90707130. Available from NTIS 
(US Sales Only), PC A02/MF A01. 

The general optical structure of a beam line for axial injection into 
a cyclotron is proposed. It provides the beam matching in the six- 
dimensional phase space at the entrance of the cyclotron. As an 
illustration, the hyperboloid and the spiral inflectors are considered. 


50421 (IPPJ-900, pp. 22-29) High-T, superconducting 
lenses for intense charged particle beams and its applications 
to induction linacs. Matsuzawa, Hidenori (Yamanashi Univ., Kofu 
(Japan). Faculty of Engineering); Ishibashi, Yoshiharu; Irikura, 
Kazunori; Mochizuki, Akihide; Okamoto, Kenji; Osada, Tomoaki; 
Wada, Haruyoshi; Akitsu, Tetsuya. Nagoya Univ. (Japan). Inst. of 
Plasma Physics. Mar 1989. (CONF-8812108-: Symposium on pro- 
duction and target interaction of particle beam, Nagoya (Japan), 
22-23 Dec 1988). In Proceedings of symposium on production: and 
target interaction of particle beam. Order Number DE90001022. 
Available from NTIS (US Sales Only), PC AO9/MF A01. 

Y-and Bi-compound superconductors were applied to lenses and 
guides for intense charged particle beams, especially for relativistic 
electron beams (REB), and their utility was confirmed experimen- 
tally. REBs (270 keV, 1.5 kA, and a duration time of about 5 ns) 
were focused by these superconducting lenses to a diameter of 2.5 
mm (full width at half maximum) when the beam diode was oper- 
ated at 0.15 Torr of Ne gas with the Bi-compound anode (10-mm 
inner diameter and T, of 105 K). As one of applications of the su- 
perconducting lenses, induction linacs were proposed which have 
focusing tubes made of high-T. superconductors, instead of 
solenoidal coils. The induction linacs are expected to operate more 
effectively at higher currents of REBs with little laborious adjustment 
of triggering circuits. (author). 


50422 (IPPJ-900, pp. 100-114) High-frequency response of 
amorphous cores for applications to pulse power technology. 
Aoyama, T. (Nagaoka Univ. of Technology, Niigata (Japan)); 
Hozumi, Y.; Shimiya, K.; Shigeta, M.; Shibata, K.; Masugata, K.; 
Yatsui, K. Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 
1989. (CONF-8812108—: Symposium on production and target in- 
teraction of particle beam, Nagoya (Japan), 22-23 Dec 1988). In 
Proceedings of symposium on production and target interaction of 
particle beam. Order Number DE90001022. Available from NTIS 
(US Sales Only), PC AO9/MF A01. 

Experimental studies have been carried out to evaluate high- 
frequency response of various amorphous cores based upon iron or 
cobalt for the application to pulse power technology. Increasing the 
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test frequency up to ~ 20 MHz and comparing these properties ob- 
tained at de operation, we have found experimentally that saturated 
magnetic flux density (Bs) does not change largely with the fre- 
quency, and that coercive force (H-) increases with the frequency. 
Experimentally, we have found the relation, He proportional to f°. 
(author). 


50423 (lYaF-88-143) Section-type high-voltage metal- 
ceramic insulators for accelerating tubes. Valyaev, Yu.D.; 
Kazarezov, |.V.; Kryuchkov, A.M. AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki. 1988. 12p. (In Russian). Order Number 
DE90605368. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS 

MN-08579. 

A new metal-ceramic insulator for accelerating tubes of direct ac- 
tion accelerators is developed. Insulator design and its production 
technology are described. 200A thickness copper layer exposed to 
thermal treatment is applied to the internal surface of a metal- 
ceramic joint of 7 sections (with 135/150 mm diameter and 17 mm 
height). Test results have shown that testing voltage of 60 kV has 
been obtained in paralleliy connected sections practically without 
breakdowns. 16 refs.; 3 figs. 


50424 (lYaF-88-151) Power supply system for electrody- 
namic ion source. Belkin, V.S.; Kovalevskij, D.V. AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 19p. (In Russian). 
Order Number DE90605363. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

MN-08583. 

Power supply system for electrodynamic ion source, designed for 
high intensity ion beam generation is described. Basic circuits of 
high-voltage positive and negative voltage sources, reference volt- 
age source and filament supply source are presented. Technical 
parameters of supply system are presented. The supply system is 
operated during 5 months. lon beams with 1 A/cm* current density 
and 0.1 mum beam diameter are produced. 3 refs.; 12 figs. 


50425 (Juel-Spez—497) Determination of the species 
distribution H*, H2*, and H,* in the ion source for the neutral- 
particle injectors at TEXTOR. Baechier, M.; Uhlemann, 
R.; Rusbueldt, D. Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Plasmaphysik; Association Euratom- 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Apr 1989. 
70p. (In German). Order Number DE90707483. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

The ion species fractions H*, H2* and H3* in the extracted beam 
of an ion source for neutral beam injection are determined. Optical 
measurements are obtained from a grating spectrometer using 
Dopplershifted H.-light of the extracted beam and are compared to 
measurements with a magnetic spectrometer at the end of the 
beam line. The plasma source is a bucket source (modified JET- 
PINI) with a multiple magnetic field in checkerboard arrangement. 
The measurements were performed on the multimegawatt beam 
line of the IPP Ni-test facility at KFA Juelich. The species fractions 
obtained for beams at 50 kV, 85 A, 4.25 MW are 63.8:24.5:11.7% 
(H*:H2*:H3*). Measurements over the beam pulse length of 2.6 sec 
show no significant variation of the extracted species mix with pulse 
length. (orig.). 


50426 (LBL—25974) Advanced iight source master oscilla- 
tor. Lo, C.C.; Taylor, B.; Baptiste, K. Lawrence Berkeley Lab., CA 
(USA). Mar 1989. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO03-76SF00098. (CONF-890335-254: 13. particle 
accelerator conference, Chicago, IL (USA), 20-23 Mar 1989). Order 
Number DE90000123. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The Master Oscillator of the Advanced Light Source operates at a 
frequency of 499.654 MHz which is the 328th harmonic of the stor- 
age ring. The oscillator is capable of providing up to a maximum of 
+ 500 KHz frequency deviation for various experimental purposes. 
Provisions for external signal injection as well as using an external 
signal source have been designed into the unit. A power distribution 
system has also been included to provide signals for various parts 
of the ALS machine and user requirements. The Master Oscillator is 
made up with modules housed in a Euro chassis. 4 refs., 7 figs. 





50427 (LBL—25975) Advanced Light Source Linac subhar- 
monic buncher cavities. Lo, C.C.; Taylor, B.; Lancaster, H.; Guigli, 
J. Lawrence Berkeley Lab., CA (USA). Mar 1989. 3p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-890335—255: 13. particle accelerator conference, Chicago, 
IL (USA), 20-23 Mar 1989). Order Number DE90000080. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The Linear Accelerator (Linac) in the Advanced Light Source 
(ALS) is designed to provide either single or multiple bunches of 50 
MeV electrons for the booster synchrotron. Three bunchers are 
used in the Linac. The 3 GHz S band buncher has been described 
elsewhere. This report deals with the two lower subharmonic bunch- 
ers. One operates at 124.914 MHz while the other operates at 
499.654 MHz. 12 refs., 2 figs. 


50428 (LBL-25980) Vacuum system for the LBL Advanced 
Light Source (ALS). Kennedy, K.; Henderson, T.; Meneghetti, J. 
Lawrence Berkeley Lab., CA (USA). Mar 1989. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-890335—256: 13. particle accelerator conference, Chicago, 
IL (USA), 20-23 Mar 1989). Order Number DE90000137. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A 1.5 to 1.9 GeV synchrotron light source is being built at LBL. 
The vacuum system is designed to permit most synchrotron 
photons to escape the electron channel and be absorbed in an an- 
techamber. The gas generated by the photons hitting the absorbers 
in the antechambers will be pumped by titanium sublimation pumps 
located directly under the absorbers. The electron channel and the 
antechamber are connected by a 10-mm-high slot that offers good 
electrodynamic isolation of the two chambers of frequencies affect- 
ing the store electron orbit. Twelve 10-meter-long vessels constitute 
the vacuum chambers for all the lattice magnets. Each chamber will 
be machined from two thick plates of 5083-H321 aluminum and 
weilved at the perimeter. Machining both the inside and outside of 
the vacuum chamber permits the use of complex and accurate 
surfaces. The use of thick plates allows flanges to be machined di- 
rectly into the wall of each chamber, thus avoiding much welding. 1 
ref., 3 figs. 


50429 (LBL-26401) Heavy ion development at the LBL 
[Lawrence Berkeley Laboratory] 88inch cyclotron. Clark, D.J.; 
Lyneis, C.M. Lawrence Berkeley Lab., CA (USA). May 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SFO00098. (CONF-890560—2: 12. international conference on 
cyclotrons and their applications, Berlin (Germany, F.R.), 8-12 May 
1989). Order Number DE90000550. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The 88-inch Cyclotron produces a wide range of ions for basic 
and applied research. The 6.4 GHz ECR source has completely re- 
placed the PIG source, giving higher charge states and higher 
cyclotron energies. The ECR source has produced ions of 34 ele- 
ments, of which 28 have been accelerated in the cyclotron, using 
gases, and low and high temperature ovens. A higher frequency 
14.5 GHz advanced ECR is now under construction. It will further 
increase the charge states and energies available. A conceptual 
design has been done for a superconducting ECR driven by a gy- 
rotron at 28 GHz. 8 refs., 5 figs., 1 tab. 


50430 (LBL-27188) Nanosecond length electron pulses 
trom a laser-excited photocathode. Young, A.T.; D’Etat, 8.; 
Stutzin, G.C.; Leung, K.N.; Kunkel, W.B. Lawrence Berkeley Lab., 
CA (USA). Jun 1989. 16p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-890703—19: In- 
ternational conference on ion sources, Berkeley, CA (USA), 9-15 
Jul 1989). Order Number DE90000554. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A photocathode made from polycrystalline lanthanum hexaboride 
(LaBg) has produced nanosecond length electron pulses when ex- 
cited by an excimer laser at 308nm. Peak currents in excess of 1A 
have been observed, with quantum yields of 4 x 10-5 being 
measured. A method for extracting the electrons from an emission- 
limited cathode, plasma extraction, has been demonstrated. This 
technique uses a low power continuous discharge to provide the 
electric field needed to extract the photoelectrons. This technique 
may be useful in producing high repetition rate short pulse ion 
sources. 10 refs., 4 figs. 
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50431 (ORNL/FTR-2927) [Evaluation of the high intensity 
plasma sputer negative ion source and to test the response of 
the University of Tsukuba 13-MV tandem accelerator to mA in- 
tensity level pulsed mode heavy negative ion beams]: Foreign 
trip report, May 12, 1988—June 16, 1988. Alton, G.D. Oak Ridge 
National Lab., TN (USA). 6 Jul 1988. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE89017493. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A working visit was made to the National Laboratory for High En- 
ergy Physics, Tsukuba, Japan, during the time periods May 16, 
1988—June 15, 1988 for the purposes of further evaluation of the 
high intensity plasma sputter negative ion source and to test the re- 
sponse of the University of Tsukuba 13-MV tandem accelerator to 
mA intensity level pulsed mode heavy negative ion beams. During 
the visit, the traveler worked in collaboration with Japanese scien- 
tists in installing and testing of the source on the University of 
Tsukuba tandem electrostatic accelerator injector. During the course 
of preliminary testing of the ion source and prior to actual injection 
into the accelerator, sparking began in one or more tube sections, 
which ultimately led to the decision to replace the damaged tube 
sections. This problem led to postponement of the scheduled 
tandem accelerator tests. The traveler attended the Seventh Inter- 
national Conference on lon Implantation Technology held in the 
International Conference Hall, Kyoto, Japan, on June 5-11, 1988, 
where he chaired a session on ion sources and presented an in- 
vited paper entitled “The Sputter Generation of High Intensity 
Negative lon Beams.” Following the conference, the traveler was in- 
vited to visit the Institute for Nuclear Study, the University of Tokyo, 
Tanashi-shi, Japan, for the purpose of presenting a seminar entitled 
“A High Intensity Plasma Sputter Negative lon Source: Formation 
Mechanisms and Performance.” This report summarized the perti- 
nent information and impressions gained during these visits. 


50432 (ORNL/FTR-3284) [Negative ion sources, Zurich, 
Switzerland, Palaiseau, Caen, and Strasbourg, France, and Hei- 
delberg and Darmstadt, W. Germany, May 5—June 2, 1989]: 
Foreign trip report. Alton, G.D. Oak Ridge National Lab., TN 
(USA). 20 Jun 1989. 13p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE89017481. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

In this report, brief summaries are given of the information 
derived from visits to the Institut fuer Mittelenergiephysik, Eidenos- 
sische Technische Hochschule, Zurich, Switzerland; the Laboratoire 
de Physique des Milieux lonises, Ecole Polytechnique, Palaiseau, 
France; the Conference on Swift lons in Matter, Caen, France; the 
Fifth International Conference on Electrostatic Accelerators and As- 
sociated Boosters, Strasbourg, France/Heidelberg, West Germany; 
and the Gesellschaft fuer Schwerionenforschung in Darmstadt, 
West Germany. 


50433 (RCNP-P-101, pp. 1-4) Construction of experimental 
apparatus and beam line. Morinobu, S. (Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. 1989. 
(CONF-8803235-—: Meeting on the experimental equipments for the 
cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 1988). In 
Report of the meeting on the experimental equipments for the ’cy- 
clotron cascade project’. Order Number DE90001021. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. ACCELERATOR FACILITIES/ 
construction; CYCLOTRONS; EQUIPMENT: HEAVY IONS; 
CONSTRUCTION; NEUTRON SPECTROMETERS; MAGNETIC 
SPECTROMETERS; STORAGE RINGS; JAPAN; EDUCATIONAL 
FACILITIES; PLANNING 


50434 (RCNP-P—101, pp. 5-19) lon optical design of the new 
spectrograph at RCNP. Fujiwara, M. (Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics); Morinobu, S.; Ikegami, H. 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
1989. (CONF-8803235—: Meeting on the experimental equipments 
for the cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 1988). 
In Report of the meeting on the experimental equipments for the 
‘cyclotron cascade project’. Order Number DE90001021. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 


ERA Vol. 14, No. 23 251 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


The design of a new high resolution (p/Ap=37500) magnetic spec- 
trograph of the type QSQDMD(+D) is in progress at the RCNP ring 
cyclotron for nuclear physics studies in the intermediate energy re- 
gion. The basic ion optical properties of the magnetic spectrograph 
have been optimized by a third order matrix calculation. In addition 
to the second order aberrations, the third order aberrations (x—6°), 
(x—6phi*), (x—65), and (x—#5*) have been minimized simultane- 
ously. In order to enable measurements of spin-rotation parameters 
in nuclear reaction processes, a device called 'DSR (Dipole for Spin 
Rotation)’ magnet has newly been introduced. The ray tracing cal- 
culations for final determination of the spectrograph parameters 
confirm the good performance predicted by the third order imatrix 
calculations. (author). 


50435 (RCNP-P-101, pp. 20-23) Neutron experimental hall 
of the cyclotron cascade project. Sakai, Hideyuki (Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. 1989. (In 
Japanese). (CONF-8803235—: Meeting on the experimental equip- 
ments for the cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 
1988). In Report of the meeting on the experimental equipments for 
the ‘cyclotron cascade project’. Order Number DE90001021. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. NEUTRON DETECTION/rcnp 
cyclotron; RCNP CYCLOTRON/neutron detection; RCNP CY- 
CLOTRON/construction; RCNP CYCLOTROW/accelerator facilities; 
NEUTRON SPECTROSCOPY; SPIN; BEAM TRANSPORT; NEU- 
TRON CHOPPERS; EXPERIMENT PLANNING; BEAM PULSERS; 
CONSTRUCTION 


50436 (UCRL-100362) Experimental investigation of a fast- 
acting exploding metallic foil opening switch. Molau, N.E.; 
Vernazza, J.E.; Anderson, R.A.; Goerz, D.A.; Heritsch, R.R. 
Lawrence Livermore National Lab., CA (USA). 1989. 6p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-890665-51: 7. Institute of Electrical and Electronics Engi- 
neers pulsed power conference, Monterey, CA (USA), 12-14 Jun 
1989). Order Number DE90001051. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Experiments were conducted to investigate the use of thin radially 
spoked metallic foils as fast-acting opening switches operating on 
nanosecond timescales. Such devices could be useful in special ap- 
plications requiring a tailored output from a pulsed power source. 
The advantage of this concept is that the device is inexpensive, 
simple, rugged, and reliable for single shot applications. Experimen- 
tal results are presented and discussed. The effects of varying 
several fuse parameters are summarized and some limitations of 
the design are discussed. 3 refs., 7 figs., 1 tab. 


50437 


Accelerator magnet power supply using storage gen- 
erator. Karady, G. (Los Alamos Nat. Lab., Los Alamos, NM (US)); 
Thiessen, H.A. pp. 2030 of Proceedings of the 1987 IEEE particle 


accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

Recently, a study investigated the feasibility of a large, 60 GeV 
accelerator. This paper presents the conceptual design of the mag- 
net power supply (PS() and energy storage system. The main ring 
magnets are supplied by six, high-voltage and two, low-voltage 
power supplies. These power supplies drive a trapezoidal shaped 
current wave through the magnets. The peak current is 10 kA and 
the repetition frequency is 3.3 Hz. During the acceleration period 
the current is increased from 1040 A to 10,000 A within 50 msec 
which requires a loop voltage of 120 kV and a peak power of 1250 
MW. During the reset period, the PS operates as an inverter with a 
peak power of -1250 MW. The large energy fluctuation necessitates 
the use of a storage generator. Because of the relatively high oper- 
ation frequency, this generator operates in a transient mode which 
significantly increases the rotor current and losses. The storage 
generator is directly driven by a variable speed drive, which draws a 
practically constant power of 17 MW from the ac supply network 
and eliminates the pulse loading. For the reduction of de ripple, the 
power supplies operate in a 24 pulse mode. 
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50438 Orbit reversing magnets for the NBS-Los Alamos 
racetrack microtron. Wilson, M.A. (Nat. Bureau of Standards, 
Gaithersburg, MD (US)); Debenham, P.H.; Penner, S.; Bruce, S.S. 
pp. 2030 of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

In the NBS-Los Alamos racetrack microtron (RTM), the 17 MeV 
electron beam, which has made one pass through the RTM linac, is 
deflected 180° in one end magnet and is returned to the same end 
of the (standing wave) linac for a second pass. A pair of dipole 
magnets on the linac axis compensate for the beam displacement 
caused by the end magnet so that the beam enters the linac on 
axis. These two magnets are designed to have equal field integrals 
in order to produce a pure displacement. Matching the field inte- 
grals was complicated by the quite different widths of the two 
magnets which have different beam clearance requirements. In ad- 
dition, the wider magnet contains a quadrupole coil for beam 
steering. Design considerations are presented. Magnetic field mea- 
surements show that critical design goals have been achieved. 


50439 Adjustable rare earth quadrupole drift tube magnets. 
Feinberg, B. (Lawrence Berkeley Lab., Berkeley, CA (US)); Tanabe, 
J.; Halbach, K.; Koehler, G.; Green, M.I. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

A prototype permanent-magnet drift tube quadrupole with ed- 
justable field strength has been constructed and tested. The magnet 
uses iron pole pieces to provide the required field shape along with 
rare earth permanent-magnet material (samarium cobalt) to ener- 
gize the magnet. A unique feature of the configuration is the 
adjustability of the field, accomplished by rotating the outer rings 
consisting of permanent magnets and iron. In contrast with a previ- 
ous prototype magnet, this new design uses ball bearings in place 
of slide bearings to eliminate potential failures. The rotation is now 
achieved with a bevel gear mechanism. The prototype design also 
incorporated a new drift tube shell vacuum seal to allow easy disas- 
sembly. Tests were made of the magnetic properties and the 
mechanical performance of this magnet. Field errors are extremely 
small, and the magnet passed an accelerated ten year lifetime test. 
It is planned to use this type of magnet to replace 24 of the Super- 
HILAC prestripper drift tubes. 


50440 Comparison of SmCo and NdFeB in PM multipoles. 
Baltay, M. (Stanford Univ., Stanford, CA (US)); Hamann, P.; Sattler, 
W.; Spencer, J. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The authors study the use of such compounds in the strong, per- 
manent magnet multipoles required for handling high energy, 
charged particle beams. They have made a number of SmCos mul- 
tipoles which have been used in a variety of ways e.g. sextupoles 
for chromatic correction of the SLAG damping rings and 
quadrupoles for matching their associated injection and extraction 
lines. For applications in high radiation areas, they have used VA- 
COMAX 170 thermally stabilized at 80°C. Because their fabrication 
method uses measured characteristics of individual blocks in isola- 
tion, linearity over the operating range of the B-H curve is important. 
Stronger PM materials or multipole magnets increase the operating 
range which decreases linearity and increases unwanted harmonics. 
To study such effects, multipole magnets of VACODYM 370 are be- 
ing made at different radii to emphasize high field effects which can 
drive parts of a magnet well into the third quadrant of the B-H 
curve. The results are compared to calculations based on various 
assumptions and their previous results for SmCo. 


50441 High precision power supplies for the national syn- 
chrotron light source. Olsen, R. (Brookhaven Nat. Lab., Upton, 
NY); Langenbach, H. pp. 2030 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and tech- 
nology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 





Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The Phase || construction project requires the replacement of the 
X-ray ring main magnet power supplies with new units capable of 
achieving 3 GeV operation, and providing better regulation than the 
existing units. 


50442 Mechanical design of a large bore quadrupole triplet 
magnet. Abbott, S. (Lawrence Berkeley Lab., Berkeley, CA); Cay- 
lor, R.; Fong, E.; Tanabe, J. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, LS IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The mechanical design and construction of a meter bore, low gra- 
dient quadrupole triplet is described. The magnet will be used for 
focussing a proton beam in accelerator studies of neutral particle 
beams at the Los Alamos National Laboratory. A significant feature 
of this magnet design is the precision location of the coil conductors 
within the steel yoke tube. Each of the quadrupole coils have been 
fabricated from water cooled aluminum conductor, wound in a co- 
sine 2-theta geometry. The conductor bundies have been wound to 
a positional accuracy within +-0.050 cm which was required to re- 
duce the harmonic content to less than 0.04% of the quadrupole 
field. Important aspects of the design, construction and assembly 
are described. 


50443. Power supplies for the ring magnets of the syn- 
chrotron X-ray source at ANL. Praeg, W. (Argonne National Lab., 
9700 S. Cass Avenue, Argonne, IL (US)); McGhee, D. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

For the storage ring (SR) a stability of +-10 ppm is required for 
the main bending and focusing magnets; for the correction mag- 
nets, the requirements range from +-100 ppm for sextupole to 300 
ppm for dipole magnets. The main dipole magnets are connected in 
series and energized from a 12-phase power supply. All other mag- 
nets have individual pulse-width modulated (PWM) power supplies. 
The load of the 1436 PWM power supplies on the ac line is dis- 
tributed as evenly as practicable. For the power supplies of the 
bending and focusing magnets of the injector synchrotron, stringent 
requirements are met for flat injection and ejection currents and for 
current tracking during acceleration. 


50444 The beam line X NdFe-steel hybrid wiggler for SSRL. 
Hoyer, E. (Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA (US)); Halbach, K.; Humphries, D.; Marks, S.; Plate, D.; Shu- 
man, D.; Karpenko, V.P.; Kulkarni, S.; Tirsell, K.G. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-—: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

A wiggler magnet with 15 periods, each 12.85 cm long, which 
achieves 1.40 T at a 2.1 cm gap (2.26T at 0.8 cm) has been de- 
signed and is now in fabrication at LBL. This wiggler is the radiation 
source of the high intensity synchrotron radiation beam line for the 
Beam Line X PRT facility at SSRL. The magnet utilizes Neodymium- 
Iron (NdFe) material and Vanadium Permendur (steel) in the hybrid 
configuration to achieve simultaneously a high magnetic field and 
short period. Magnetic field adjustment is with a driven chain and 
ball screw drive system. The magnetic structure is external to a s.s. 
vacuum chamber which has thin walls, 0.76 mm thickness, at each 
pole tip for higher field operation. Magnetic design, construction de- 
tails and magnetic measurements are presented. 


50445 Tuning permanent magnets with adjustable field 
clamps. Schermer, R.|. (Los Alamos National Lab., Los Alamos, 
NM (US)). pp. 2030 of Proceedings of the 1987 IEEE particle accel- 
erator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 
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The effective length of a permanent-magnet assembly can be var- 
ied by adjusting the geometrical parameters of a field clamp. This 
paper presents measurements on a representative dipole and 
quadrupole as the field clamp is withdrawn axially or radially. The 
detailed behavior depends upon the magnet multipolarity and geom- 
etry. As a rule-of-thumb, a 3-mm-thick iron plate placed at one end 
plane of the magnet shortens the length by one-third of the magnet 
bore radius. 


50446 Energy management at the Bevalac. Alonso, J.R. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, CA (US)); 
Bercovitz, J.; Dwinell, R.; Frias, R.; Fugitt, J.; Howard, D.; Marks, 
S.; Reimers, R.M.; Sorensen, R. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R IEEE Service Center, Piscataway, 
NJ (1987). (CONF-870302-: Particle accelerator conference, Wash- 
ington, DC (USA), 16-19 Mar 1987). 

With the assistance of the DOE In-house Energy Management 
Program, various Bevalac electromechanical systems have been ei- 
ther redesigned, rebuilt, or retrofitted in the last several years in 
order to reduce both energy consumption and operating costs. Sev- 
eral more which have potential to save energy are under study and 
will be submitted to this program in the near future. Upgraded sys- 
tems include RF amplifiers, dipole and quadrupole magnets, power 
supplies, and control systems for conventional facilities. Brief de- 
scriptions of these projects are given. 


50447 Harmonic-error-analysis measurements of dipole and 
quadrupole magnets at Lawrence Berkeley Laboratory. Green, 
M.|. (Lawrence Berkeley Lab., Univ. of California, Berkeley, CA 
(US)); Barale, P.J.; Nelson, D.H.; VanDyke, D.A. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

Error harmonics are detected using slowly rotating search-coil ar- 
rays feeding a digital integrator. The fundamental signal is detected 
during the first rotational cycle. The search-coil arrays are reconfig- 
ured to “buck” the fundamental and lower harmonics during the 
second rotational cycle, allowing the measurement of higher har- 
monics with excellent resolution. Data are first drift corrected, then 
harmonic analyzed using the fast Fourier transform technique. The 
measurements, data processing, and generation of both tabular and 
graphic output require about 80 seconds. Data are later postpro- 
cessed using spreadsheets allowing easy manipulation and 
comparison or measurements during a test series and between 
magnets. Hardware and software are described. Accuracy, preci- 
sion, and resolution are discussed, and the measurement technique 
for Superconducting Super Collider (SSC) model magnets are de- 
scribed. 


50448 Commissioning of the RFQ1 injector. Arbique, G.M. 
(Atomic Energy of Canada Ltd., Research Co., Chalk River Nuclear 
Labs., Chalk River, Ontario, Canada KOJ 1J0); Sheikh, J.Y.; Taylor, 
T.; Birney, L.F.; Davidson, A.D.; Wills, J.S.C. pp. 2030 of Proceed- 
ings of the 1987 IEEE particle accelerator conference: Accelerator 
engineering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Ser- 
vice Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 

The RFQ1 accelerator is being developed at Chalk River to test 
the limits of the cw RFQ technology. A 50 kV injector has been built 
and is now being commissioned as the first phase of the program. 
This paper describes some of the innovative features of the RFQ1 
injector and reports on initial operating experience. 


50449 Low-level rf system for the AGS light ion program. 
Kovarik, V. (Brookhaven Nat. Lab., Upton, NY (US)); Ahrens, L.; 
Barton, D.S.; Frankel, R.; Otis, A.; Pope, D.; Pritsker, M.; Raka, E.; 
Warkentien, R. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R IEEE Service Center, Piscataway, NJ (1987). 
(CONF-870302-: Particle accelerator conference, Washington, DC 
(USA), 16-19 Mar 1987). 

The new low level rf system for the light ion acceleration program 
features direct digital control of a phase continuous rf synthesizer 
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clocked by finite changes in the B field. The data base is derived off 
line from a program which resides in the microprocessor. Input pa- 
rameters, such as mass and charge state, determine the correct 
frequency for each point. Gauss clock ticks from the main field are 
spaced 0.2 Gauss apart. The program generates a digital word for 
each of these points if necessary. However, the digital hardware 
can, on command, divide the GC by 2”. In addition to this division 
feature, other bits control the radial and phase loops, transition turn- 
on, and switching from the low frequency drive (550 kHz to 2.5 
MHz) to the high frequency drive (2.5 MHz to 4.6 MHz). In all, there 
are 48 bits associated with each point (24 frequency bits and 24 
control bits). 


50450 Systematic multipoles and the linear aperture for the 
SSC. Neuffer, D.V. (Los Alamos Nat. Lab., Los Alamos, NM); Peter- 
son, J.M. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-—: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The Superconducting Supercollider (SSC) requires an adequate 
linear aperture for reliable operation. Linear motion is required over 
a working region in amplitude and momentum space sufficient to in- 
clude the beam size and momentum spread, closed-orbit deviations, 
and injection errors. For the SSC, the linearity requirement has 
been translated into a limit on orbit distortion. The implications of 
the tune-shift criteria on the tolerances for systematic and random 
multipole components of SSC magnets are discussed in this paper. 


50451 Vacuum chamber development for the synchrotron X- 
ray source at Argonne. Nielsen, R. (Argonne Nat. Lab., Argonne, 
IL (US)); Moenich, J.; Wehrle, R. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

A vacuum test chamber 1.6 meters in length for the synchrotron 
X-ray source has been completed and tested for the evaluation of 
welding, sealing and ultra high vacuum (UHV) applications. A base 
pressure of 6.5 x 10-'' Torr (nitrogen equivalent) has been 
achieved. The pumping system consists of non-evaporable getter 
(NeG) strips. The pumpdown procedure, NeG characteristics and 
results are discussed. 


50452 SLAC linear collider waveguide valve. Dean, N.R. 
(Stanford Linear Accelerator Center, Stanford Univ., Stanford, CA); 
Fowkes, W.R.; Hoyt, M.W.; Schwarz, H.D.; Tillman, E.F. pp. 2030 
of Proceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; Taylor, 
L.S IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: 
Particle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

A waveguide valve with a peak RF power handling capability of 
70 MW and a reliable vacuum seal was needed for changing the 
new SLC klystrons. The original SLAC indium seal valve experi- 
enced RF breakdown above 35 MW and did not make a reliable 
vacuum seal. A new design was developed which incorporates the 
old valve housing but employs a new concept. The indium-knife 
edge seal has been replaced by an O-ring seal mechanism, which 
is transported to an RF-free environment during high power opera- 
tion. The O-ring garage door seal RF currents are reduced to a 
manageable level through the use of an RF choke plunger which 
has a rejection capability in excess of 20 dB. The isolation between 
the high power RF and the O-ring chamber exceeds 100 dB. 


50453 Status of high power gyrotron technology. Granat- 
stein, V.L. (Electrical Engineering Dept. and Lab. for Plasma and 
Fusion Energy Studies, Univ. of Maryland, College Park, MD (US)). 
pp. 2030 of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

Gyrotron research and development is being driven by the re- 
quirements of microwave sources with capabilities beyond the 
state-of-the-art for both Controlled Thermonuciear Fusion Research 
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(CTFR) and High Energy Physics (HEP). In projected CTFR stud- 
ies, plasma heating requires microwave sources with average 
power >__ 1 MW at a wavelength \ =~ 1 mm. In projected HEP 
studies, high gradient accelerators for use in electron-positron col- 
liders require phase-controlled, microwave sources with peak power 
> 100 MW and pulse duration — 2 ws at 1 em <__ A <__ 5 
cm. This paper reviews recent progress toward meeting these re- 
quirements. Advances in both gyrotron average power capabilities 
and gyrotron peak power capabilities are described. Progress in 
phase locking gyrotron oscillators and in reducing phase jitter in gy- 
rotron amplifiers is reviewed. 


50454 The ribbon lasertron. Mcintyre, P.M. (Texas A and M 
Univ., College Sta., TX (US)); Raparia, D.; Swenson, C.A. pp. 2030 
of Proceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; Taylor, 
L.S IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: 
Particle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

The ribbon lasertron is a new r.f. amplifier tube designed for linac 
collider applications. Three design features permit extension of the 
lasertron concept to very high frequencies. First, a ribbon beam ge- 
ometry mitigates space charge depression and facilitates efficient 
output coupling. Second, a traveling wave output coupler is used to 
obtain optimum coupling to a wide beam. Third, a gated field- 
emitter array is employed for the cathode. A prototype is currently 
being developed. 


50455 Vacuum chamber for an undulator straight section. 
Kim, S. (Argonne National Lab., 9700 S. Cass Avenue, Argonne, 
IL); Wehrle, R.; Genens, L. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

A prototype aluminum extruded vacuum chamber for an undulator 
straight section of the Advanced Photon Source is described. The 
5.2-m long vacuum system is designed so that the undulator gap 
variation does not interfere with it. The chamber is gripped in a stiff 
close toleranced mounting structure to insure dimensional tolerance 
of the chamber height. 


50456 Degassing of the AGS extraction magnets with UV 
light. Hseuh, H.C. (Brookhaven Nat. Lab., Upton, NY); Tuozzolo, 
J.E.; Trabocchi, C. pp. 2030 of Proceedings of the 1987 IEEE parti- 
cle accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

In the vacuum system of particle accelerators most injection and 
extraction equipment, such as bump magnets, inflectors, kickers 
and septums, is located inside the vacuum system. This equipment 
is made of various materials with high outgassing rates which be- 
comes the major sources of gases in the vacuum system. This is 
the case for Brookhaven’s AGS ring where the kicker magnets and 
the extraction septums, due to their size and construction, usually 
have the highest outgassing, and have been the cause of several 
major vacuum failures during AGS operation. Several approaches 
can be taken to reduce the outgassing of these magnets: (1) re- 
design and construct the new ones using UHV standards and 
practices, which will be costly and time-consuming; (2) modify the 
existing magnets, which will increase the radiation exposure to per- 
sonnel because the beam loss around these magnets is usually 
high; (3) install special degassing equipment in the existing mag- 
nets. The authors have investigated the third approach by testing 
two types of degassing sources, a UV lamp and an Infrared (IR) 
radiant heat lamp, in spare AGS kicker magnets and septum mag- 
nets. This paper reports their study of the degassing treatment 
during pumpdowns of two kicker magnets. 


50457 Assembly techniques used in construction of neu- 
trino horns at BNL. Sims, W.P. (AGS Dept., Brookhaven National 
Lab., Upton, NY (US)); Carroll, A.; Leonhardt, W.; Monaghan, R.; 
Pearson, C.; Pendzick, A.; Ryan, G.; Sandberg, J.; Smith, G.; 
Stillman, P. pp. 2030 of Proceedings of the 1987 IEEE particle ac- 
celerator conference: Accelerator engineering and technology. IEEE 





Service Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 

This paper describes the techniques used in the assembly of the 
neutrino focusing horns which were installed in the fast extracted 
beam at the Alternating Gradient Synchrotron. The horns are coax- 
ial magnetic lenses that are pulsed to a maximum of 14 kV and 300 
kA. The materials and techniques used are further complicated by 
the fact that the horn must survive in a high radiation environment. 
The authors describe both the techniques and materials that were 
used in making the high current electrical connections. This in- 
cludes the silver plating of aluminum, methods for handling thermal 
expansion and large magnetic forces, and the fabrication of rigid 
coaxial conductors. The techniques described in this paper can be 
used in the assembly of any pulsed high current device. 


50458 Measurement and performance of the Fermilab An- 
tiproton Source Debuncher Betatron Stochastic Cooling 
System. Peterson, D. (Fermi National Accelerator Lab., P.O. Box 
500, Batavia, IL (US)); Kells, W.; Marriner, J.; Mayer, G.; Mtingwa, 
S.; Pasquinelli, R.; Shafer, R. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The performance of the Fermilab Antiproton Source Debuncher 
Betatron Stochastic Cooling System is described with emphasis on 
the automated measurement techniques used for the 2-4 GHz sys- 
tems. Descriptions of the new hardware additions for improved 
performance during normal operation are also included. 


50459 The neutrino horn 300 Kiloampere pulsed power sup- 
ply at Brookhaven National Laboratory. Sandberg, J. (AGS 
Dept., Brookhaven National Lab., Upton, NY (US)); Smith, G.A.; 
Carroll, A.S.; Leonhardt, W.; Monaghan, R.; Pearson, C.; Pendzick, 
A.; Ryan, G.; Sims, W.P.; Stillman, P. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302—: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

A 300 Kiloampere pulsed power system used to energize the 
Brookhaven focusing neutrino horn is described. The constant cur- 
rent switching section, coaxial power feed and low level control 
system are presented. Calculations determining system perfor- 
mance are compared with measured values. Plans for future 
systems are discussed. 


50460 Neutrino horn power supply operational experience. 
Stillman, P. (AGS Dept., Brookhaven National Lab., Upton, NY 
(US)); Sandberg, J.; Carroll, A.S.; Leonhardt, W.; Monaghan, R.; 
Pearson, C.; Pendzick, A.; Ryan, G. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The operational experiences required to run the 300 kA pulsed 
power supply at Brookhaven National Laboratory are given. Various 
interlocks and monitoring circuits are described and the impact on 
system reliability are discussed. The initial conditioning process of 
the power supply during startup is described. 


50461 Test results of the Los Alamos ferrite-tuned cavity. 
Friedrichs, C.C. (Los Alamos Nat. Lab., Los Alamos, NM (US)); 
Carlini, R.D.; Spalek, G.; Smythe, W.R. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

An rf accelerating cavity appropriate for use in a 20% frequency 
bandwidth synchrotron has been designed, fabricated and is now 
being tested at Los Alamos. The cavity-amplifier system was de- 
signed to produce a peak rf gap voltage of 90 kV over the range 
from 50 to 60 MHz. Special features of the system are the trans- 
versely biased ferrite tuner, capacitive coupling of the amplifier to 
the cavity, and a 15-cm beam pipe. High-power rf testing of the 
cavity-amplifier system started in August 1986, using an adjustable 
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de power supply to bias the ferrite. This paper describes the cavity- 
amplifier circuit and the test results to the present time. Future 
plans are also discussed. 


50462 Some fast beam kicker magnet systems at SLAC. Bu- 
los, F. (Stanford Linear Accelerator Center, Stanford Univ., Stanford, 
CA (US)); Cassel, R.L.; Donaldson, A.R.; Genova, L.F.; Grant, J.A.; 
Mihalka, A.M.; Sukiennicki, B.A.: Tomlin, W.T.; Veldhuizen, F.T.; 
Walz, D.R. pp. 2030 of Proceediniys of the 1987 IEEE particle ac- 
celerator conference: Accelerator engineering and technology. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 

The Stanford Linear Collider requires very fast rise and fall times 
from its kicker magnets. The damping rings and positron source 
need either one or two bunches deflected from two or three that are 
separated in time by about 59 ns. The final focus region kicker 
magnets need a rise time of less than 700 ns and each one 
deflects only one bunch. This paper discusses the design and char- 
acteristics of a thyratron-switched, castor-oil-filled, coaxial, Blumlein 
line used for one bunch kicking. It discharges a 118 ns (at the 
base), 50 kV, 3 kA pulse into a 33 cm long, ferrite-loaded, kicker 
magnet of rectangular coaxial-line geometry, which in turn is termi- 
nated by a matched load. Reference is made to a Fermilab (FNAL) 
designed magnet and a dual-thyratron pulser that deflects two serial 
bunches in or out of the electron ring. Also, a brief description of 
the final focus magnet is given. 


50463 Testing URMEL-3D by modeling a ferrite-tuned rf cav- 
ity. Browman, M.J. (Los Alamos Nat. Lab., Los Alamos, NM (US)); 
Cooper, R.K.; Friedrichs, C.C. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, LS IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The authors have tested the rf cavity codes collectively known as 
URMEL-3D by studying the tuning of the fundamental mode of the 
Advanced Hadron Facility (AHF) booster cavity. Because of com- 
puter costs and turnaround time, they limited themselves to problem 
sizes between 30000 and 35000 mesh points, which meant they 
had to use a simplified model of the coupling capacitor. Because 
they did not know a priori how to model this capacitor, they used its 
shape as a parameter to be varied. The authors generated three 
different models for the cavity, varying the details of the coupling 
capacitor, and plotted the variation of the fundamental frequency as 
a function of the permeability of the ferrite. The three resulting 
curves had similar shapes, and one of them fit the experimental 
data. Not only is this the first time the codes have been used on 
such a complicated geometry, it is also the first time the codes have 
been used with such high permeabilities (uu) and permittivities (e). 
The results obtained with such a relatively coarse mesh indicate 
that the codes are working well and that they should be useful in 
the design of rf cavities. 


50464 Computer simulation of the lasertron with a ring 
model. Tallerico, P.J. (Los Alamos Nat. Lab., Los Alamos, NM 
(US)); Coulon, J.P. pp. 2030 of Proceedings of the 1987 IEEE parti- 
cle accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The lasertron is more efficient, lighter, and smaller than a 
klystron, especially at outputs below 2 GHz. Higher peak output 
powers are possible with the lasertron, and a separate modulator is 
not required. These advantages are useful for rf accelerators and 
linear colliders. The electron dynamics are simulated to estimate the 
device performance limits and to design an experimental lasertron. 
The relativistic electron dynamics are followed from the photocath- 
ode through the acceleration region and through the output region. 
The total fields are the sum of the space-charge, external magnetic, 
and acceleration or output-cavity fields. Wake fields are ignored, 
and the steady-state output fields are found. Lasertron performance 
as a function of acceleration field, charge per pulse and frequency 
is calculated, showing its advantages and limitations. A preliminary 
design for the first Orsay lasertron experiment is presented. 
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50465 Progress report on new RF breakdown studies in an 
S-band structure at SLAC. Wang, J.W. (Stanford Linear Accelera- 
tor Center, Stanford Univ., Stanford, CA (US)); Loew, G.A. pp. 2030 
of Proceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; Taylor, 
L.S IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: 
Particle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

This paper gives a progress report on RF breakdown studies 
carried out at SLAC on an S-band standing-wave disk-loaded accel- 
erator structure. The structure is the same as described at two 
earlier conferences, but it has been equipped with eight new radial 
probes and one output port to observe the emission of light, which 
has not yet been used. The earlier breakdown limit of 144 MV/m 
equivalent traveling-wave accelerating gradient and 312 MV/m peak 
surface field has been reached again and possibly exceeded 
slightly even though the disk iris edges are severely pitted from ear- 
lier tests. Using the new probes it has become possible to monitor 
field emission as a function of azimuthal direction as well as to 
record the signals generated at the instant of breakdown. Results 
are given together with some information on the condition of the 
structure, chemical cleaning and RF processing. The paper ends 
with the presentation of some speculations and future plans. 


50466 Design of a wiggler-focused, sheet beam X band 
klystron. Eppley, K.R. (Stanford Linear Accelerator Center, Stan- 
ford Univ., Stanford, CA (US)); Herrmannsfeldt, W.B.; Miller, R.H. 
pp. 2030 of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

An X band klystron using a sheet beam and wiggler focussing 
was simulated using the 2 + 1/2 dimensional particle in cell code 
MASK. Simulation of the rf cavities was by means of the port ap- 
proximation used in modelling of standard klystrons. The wigglers, 
which would need permanent magnets to achieve the required field 
strengths, were modelled using an idealized analytic expression 
with an exponential rise and a linear taper superimposed on a sinu- 
soidal variation. Cavity locations and tunings were varied for 
maximum output power. Beam voltage and current were also varied 
to explore the effect on efficiency. Both an idealized laminar beam 
and a more realistic beam from a gun design code were studied. 
For a voltage of 200kV and current of 20 amp per linear cm effi- 
ciencies of approximately 50% were calculated. 


50467 The design of a high power gyrokiystron for supercol- 
lider applications. Lawson, W. (Electrical Engineering Dept. and 
Lab. for Plasma and Fusion Energy Studies, Univ. of Maryland, Col- 
lege Park, MD (US)); Calame, J.; Granatstein, V.L.; Latham, P.E.; 
Read, M.E.; Striffler, C.D.; Wang, W.; Welsh, D.; Williams, F.J. pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, E.R IEEE 
Service Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 

In this paper, the authors focus on the theoretical and experimen- 
tal design of a 30-50 MW peak power, X-band gyroklystron. They 
discuss the theoretical toc!s and designs for the electron gun and 
microwave circuit. The authors predict — 45% efficiency and — 63 
dB gain in the TE°9; mode using a 500 kV, 160 A beam. Pulse du- 
ration is in the range 1-2 ys. Cold test results of the microwave 
circuit are presented along with the experimental characteristics of 
the modulator. 


50468 A decade of accelerator R and D for heavy ion fusion. 
Godlove, T.F. pp. 2030 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

Motivated by early recognition of the unusual accelerator require- 
ments for heavy ion inertial fusion, as well as the long term 
potential for energy production, a wide-ranging series of theoretical 
and experimental accomplishments have taken place during the 
past decade. Some results are of benefit mainly to heavy ion fusion, 
while others have broad applicability. In this review emphasis is 
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given to high-current beams, induction linacs, use of multiple 
beams, longitudinal pulse-length compression and stability, electro- 
static quadrupole focusing, radio-frequency quadrupoles, beam 
funneling and merging, ion sources, and conceptual designs for in- 
termediate facilities as well as for full-scale fusion energy drivers. 


50469 Progress on the Particle Beam Fusion Accelerator Il 
for light ion fusion. VanDevender, J.P. (Sandia Nat. Labs., Albu- 
querque, NM (US)); Wright, T.P. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

Particle Beam Fusion Accelerator Ii (PBFA Il) at Sandia National 
Laboratories is the largest in the series of particle beam drivers and 
the first with the potential of achieving the necessary energy and 
power density required for igniting thermo-nuclear fuel in the labora- 
tory. PBFA Il is a series of experiments in pulsed power, power 
flow, ion sources, lithium ion beam generation, beam transport, 
beam focussing, radiation physics and implosion hydrodynamics. 
On December 15, 1985, PBFA II construction was completed and 
the accelerator was activated. Since that time, the pulsed power 
has been developed and major experiments in power flow and ion 
sources have been conducted. Preliminary experiments on beam 
generation have also been conducted. The accelerator is currently 
operating and providing one fully diagnosed experiment each week. 
The PBFA II program and the results to date with this technology 
are presented. 


50470 The UNISOR nuclear orientation facility. Girit, 1.C. (Van- 
derbilt Univ., Nashville, TN (USA). Dept. of Physics and Astronomy). 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41 (pt.1): 423-428 (Apr 1989). DOE Contract AS05- 
76ER05034;AC05-760R00033;FG05-87ER40361. (CONF-881 151-: 
10. international conference on the application of accelerators in re- 
search and industry, Denton, TX (USA), 7-9 Nov 1988). 

The combination of an on-line isotope separator and a dilution re- 
frigerator has increased the applicability of the nuclear orientation 
technique to a wide range of nuclei, especially those very far from 
stability. The UNISOR nuclear orientation facility (UNISOR/NOF) 
has recently become operational. The following is an overall view of 
the UNISOR system and recent results. (orig.). 


50471 Uses of superconducting rf structures in pion beams 
at LAMPF. Zumbro, J.D. (Los Alamos National Lab., NM (USA)); 
Thiessen, H.A.; Morris, C.L.; McGill, J.A. Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.2): 896-899 (Apr 
1989). (CONF-881151—: 10. international conference on the appli- 
cation of accelerators in research and industry, Denton, TX (USA), 
7-9 Nov 1988). 

Calculations indicate that a single-cell superconducting rf cavity 
can be used to reduce the energy spread of a secondary pion 
beam. Such a device would increase the pion flux in a small energy 
spread pion beam at the Low Energy Pion channel at LAMPF by 
more than a factor of 5. (orig.). 


50472 Application of rf superconductors to linacs for high- 
brightness proton beams. Delayen, J.R. (Argonne National Lab., 
IL (USA)). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms 
(Netherlands), 40/41(pt.2): 892-895 (Apr 1989). DOE Contract W- 
31109-ENG-38. (CONF-881151—: 10. international conference on 
the application of accelerators in research and industry, Denton, TX 
(USA), 7-9 Nov 1988). 

A series of superconducting structures for the acceleration of 
high-current ion beams is being developed, and two prototype Nb 
cavities are under construction. These cavities operate in a 
frequency-velocity range which, for superconducting structures, has 
been little explored: frequencies of 0.4 GHz to more than 1 GHz, 
and velocities of 0.1¢ to 0.5c. Issues discussed include: need for 
strong beam loading (proportional to 10*), need for strong focusing 
elements located close to the cavities, minimization of beam im- 
pingement and beam instabilities. (orig.). 





50473 Novel nonintercepting diagnostic techniques for low- 
emittance relativistic electron beams. Moran, MJ. (Lawrence 
Livermore National Lab., CA (USA)); Chang, B. Nuclear instruments 
and Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms (Netherlands), 40/41(pt.2): 970-972 (Apr 
1989). DOE Contract W-7405-ENG-48. (CONF-881151-: 10. inter- 
national conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

Relativistic electron beams are being generated with emittances 
low enough that diffraction radiation can be used for beam diagnos- 
tics. Techniques based on diffraction radiation can be used to 
measure the beam transverse momentum distribution and to mea- 
sure the transverse spatial distribution. The radiation is intense and 
can be in the visible spectral region where optical diagnostic tech- 
niques can be used to maximum advantage. (orig.). 


50474 Detection of coherent X-ray transition radiation and 
its application to beam diagnostics. Piestrup, M.A. (Adalphi Tech- 
nology, Inc., Palo Alto, CA (USA)); Boyers, D.G.; Pincus, C.lI.; Li 
Qiang; Moran, M.J.; Bergstrom, J.C.; Caplan, H.S.; Silzer, R.M.; 
Skopik, D.M.; Maruyama, X.K. Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands),  40/41(pt.2): 965-969 (Apr 1989). SBIR 
ISI-876. (CONF-881151—: 10. international conference on the appli- 
cation of accelerators in research and industry, Denton, TX (USA), 
7-9 Nov 1988). 

We investigate the use of coherent X-ray transition radiation to 
measure the energy of ultra-relativistic charged particles. This can 
be used for beam diagnostics for both high-repetition-rate and 
single-pulse, high-current accelerators. The research also has pos- 
sible applications for the detection and identification of these 
particles. By selecting foil thickness and spacing, it is possible to 
design radiators whose angle of emission varies radically over a 
range of charged particle energies. We have constructed three co- 
herent radiators and tested them at two accelerators using electron 
beam energies ranging from 50 to 228 MeV. Soft X-ray emission 
(1-3 keV) was emitted in a circularly symmetrical annulus with half- 
angle divergence of 2.5-9.0 mrad. The angle of peak emission was 
found to increase with electron-beam energy, in contrast to the in- 
coherent case for which the angle of emission varies inversely with 
electron-beam energy. (orig.). 


50475 Electromagnetic time-domain calculations in two and 
three dimensions. Chan, K.C.D. (Los Alamos National Lab., NM 
(USA)). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms (Nether- 
lands), 40/41(pt.2): 1076-1079 (Apr 1989). (CONF-881151—: 10. 
international conference on the application of accelerators in re- 
search and industry, Denton, TX (USA), 7-9 Nov 1988). 

For some time, computer codes have been available for time- 
domain calculations of the beam-induced electromagnetic fields in 
axially symmetric structures (two dimensions). Recently, these 
codes have been extended to three-dimensional geometries. Time- 
domain calculations are complementary to frequency-domain 
calculations in accelerator designs and represent a better approach 
in some areas. Some of these areas will be reviewed in this paper 
and an introduction to the computer codes will be given. (orig.). 


50476 A high brightness plasma sputter heavy negative ion 
source. Alton, G.D. (Oak Ridge National Lab., TN (USA)); Mori, Y.; 
Takagi, A.; Ueno, A.; Fukumoto, S. Nuclear Instruments and Meth- 
ods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.2): 1008-1013 (Apr 
1989). DOE Contract AC05-840R21400. (CONF-881151-: 10. in- 
ternational conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

A high-intensity, pulsed-mode, plasma-sputter heavy negative ion 
source has been developed; this source holds promise for a num- 
ber of uses, including tandem electrostatic accelerator/synchrotron 
injection applications. To date, the source has been used to gener- 
ate mA intensities from more than 18 sputter probes. A brief 
description of the source and typical performance data for a number 
of ion species are given. In addition, basic ion source operational 
data, such as intensity versus cesium oven temperature, sputter 
probe voltage, and discharge pressure, along with emittance data, 
are presented. (orig.). 
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50477 Operating experience of an ECR ion source on a high 
voltage platform. Pardo, R. (Argonne National Lab., IL (USA)). Nu- 
clear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41(pt.2): 1014-1019 (Apr 1989). DOE Contract W-31109-ENG- 
38. (CONF-881151—: 10. international conference on the application 
of accelerators in research and industry, Denton, TX (USA), 7-9 
Nov 1988). 

The ATLAS PII-ECR ion source is the first ECR ion source to be 
designed for operation on a high voltage platform. The source sys- 
tem is required to provide beams of heavy ions with a velocity of 
0.01¢ for subsequent acceleration by the superconducting ATLAS 
Positive lon Injector linac. The ability of the system to provide high 
charge state ions with velocities up to 0.01c is possibly unique in 
the world today and as such has generated significant interest in 
the atomic physics community. A beamline for atomic physics has 
been installed and is now in use. The source began operation in 
October, 1987. The source capabilities and operating experience to 
date will be discussed. Other ECR-accelerator combinations will be 
compared to the ATLAS system. (orig.). 


50478 A new version of a free electron laser two-beam 
accelerator. Sessler, A.M. (Lawrence Berkeley Lab., CA (USA). Ac- 
celerator and Fusion Research Div.); Sternbach, E.; Wurtele, J.S. 
Nuclear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms (Netherlands), 
40/41(pt.2): 1064-1068 (Apr 1989). DOE Contract AC03- 
76SF00098. (CONF-881151-: 10. international conference on the 
application of accelerators in research and industry, Denton, TX 
(USA), 7-9 Nov 1988). 

A new version of a two-beam accelerator is proposed in which in 
each period of the drive structure a very small input microwave sig- 
nal is amplified to a large level and then completely removed and 
transferred to the accelerating structure. In this manner a number of 
difficulties with the original version may be greatly relieved; namely, 
rf phase and amplitude sensitivity, growth of sidebands, and rf ma- 
nipulation (removal of the microwaves from the drive structure, and 
transmission of microwave power through the accelerating cavities). 
(orig.). 
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Refer also to citation(s) 50282, 50283, 50284, 50286, 50287, 
50288, 50289, 50290, 50443, 50450, 50453, 50467, 51005, 51034 


50479 (BNL-42637) A stretcher for the Brookhaven AGS. 
Foelsche, H.W.J. Brookhaven National Lab., Upton, NY (USA). 
1989. 6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890803-19: International conference on 
high energy accelerators, Tsukuba (Japan), 20-26 Aug 1989). Order 
Number DE90001019. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

This paper summarizes the conceptual design of a 30 GeV 
Stretcher ring, which is designed to increase the capacity and the 
quality of the experimental physics program at the AGS. In a typical 
3 second operating cycle the AGS now accomplishes two functions: 
accelerating the beam to full energy and then providing a slow spill 
on a 30 GeV flattop. These tasks consume approximately equal 
time. The proposed Stretcher, a de storage ring, will take up the 
task of distributing the high energy beam with a continuous slow 
spill, making it possible for the AGS to provide beam for the 
program at more than twice the present repetition rate. Thus the av- 
erage current delivered to the experimenters will be more than 
doubled, and the duty cycle of the spill will increase from the 
present optimum of about 40% to nearly 100%. The Stretcher will 
continue the gradual evolution of the AGS toward a kaon factory. At 
present, the AGS provides about 1 ywA average proton current. A 
Booster, now under construction, is expected to increase the cur- 
rent to above 4 ya, and the Stretcher to about 8-10 yA, an order of 
magnitude higher than now. 5 refs., 6 figs., 1 tab. 


50480 (BNL-43205) An ultra-precise storage ring for the 
muon g — 2 measurement. Brown, D.; DeWinter, T.; Hazen, E.; 
Heisey, C.; Kerosky, B.; Krienen, F.; Loomba, D.; Mcintyre, E.; Ma- 
gaud, D.; Meng, W.; Miller, J.; Posnick, L.; Roberts, B.; 
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Stassinopoulos, D.; Sulak, L.; Worstell, W.; Bunce, G.; Brown, H.; 
Chertok, B.; Cottingham, G.; Brookhaven National Lab., Upton, NY 
(USA). 1989. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-890850-2: 11. international 
conference on magnet technology, Tsukuba (Japan), 28 Aug - 1 sep 
1989). Order Number DE90000106. Available from NTIS, PC 
AO02/MF A01; OSTI; INIS; GPO Dep. 

An ultra precise 3 GeV/c storage ring with a 14.5 kG super-ferric 
magnet is under construction at the Brookhaven AGS for the mea- 
surement of the muon anomalous magnetic moment to 0.35 ppM 
accuracy. This requires a magnetic field with is constant to ~ 1 
ppM and is known sufficiently well that the magnetic field integral 
averaged over the muon orbits can be calculated to 0.1 ppM. First 
the magnetic field will be statically shimmed by various techniques. 
Pole face winding will be used for final small static and dynamic 
corrections. Very elaborate NMR field rnonitoring techniques are re- 
quired. A “movable troliey” located inside the vacuum chamber and 
the electrostatic focusing quadrupoles will measure the field 
throughout the muon storage volume. The trolley “siding” is 180° 
from the injection point where no electric quadrupoles are located. 
injection can be interrupted so the trolley can circle the ring. Also 
7200 NMR probes located outside the vacuum chamber monitor 
the field during physics running and control the pole face windings. 
The very large (~15 m diameter) superconducting coils (SC) are 
designed. Test winding will soon commence. Orders for the magnet 
steel can now be placed. R and D on various pulsed and SC de in- 
jection methods is ongoing. 4 refs., 4 figs., 4 tabs. 


50481 (GSI-89-61(prepr.)) On the stability and diagnostics 
of heavy ions in storage rings with high phase space density. 
Cocher, S.; Hofmann, |. Geselischaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). Aug 1989. 28p. Available from 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). 

Results for longitudinal stability, beam transfer functions and 
Schottky noise spectra of high phase space density coasting beams 
are presented, which may serve as a guideline to interpret experi- 
mental observations. Such beams may be obtained by stacking 
injection from a high brightness linear accelerator (as anticipated in 
heavy ion fusion), or by electron cooling. The main feature of heavy 
ion beams close to the threshold of stability is a noticeable collec- 
tive effect, which is related to the high space charge impedance. 
Schottky signal spectra can be strongly deformed into a double- 
peak shape as a result of the two coherent frequencies from the 
forward and the backward running beam plasma waves. We particu- 
larly emphasize situations where the effective momentum spread is 
much smaller than predicted by the standard stability criteria. This 
may either be due to the stabilizing effect of a tail in the momentum 
distribution or the stabilizing friction force from electron cooling. In 
the former case we have found a strong asymmetry of the two- 
bump shape of the Schottky spectrum, which could be a measure 
for the tail population. A moderately strong friction force also ex- 
tends the stability region. For very strong cooling, it is possible to 
restore the Schottky spectrum to a profile like in the low intensity 
case. Numerical examples are either in dimensionless quantities or 
applied to U%*+ at 550 MeV/u, which is a standard case of an ion in 
the ESR at GS! Darmstadt. It is straightforward to transfer results to 
other types of ions or energies. (orig.). 


50482 (lYaF-88-162) Quadrupole synchrotron oscillations 
and nonlinearities of synchrotron oscillations of charged parti- 
cles in an accelerator. Belomestnykh, S.A.; Kurkin, G.Ya.; Petrov, 
V.M. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 
1ip. (In Russian). Order Number DE90605386. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

MN-08682. 

Mechanism of occurrence of quadrupole phase oscillations under 
the interaction of particles with HF resonators in storage rings is 
considered. It is shown that non-linearity of phase oscillations 
caused by rigidity square component can_ sufficiently effect 
quadrupole oscillation damping. If resonators are tuned so as to 
provide decrement for dipole oscillations then increment proportional 
to oscillation amplitude square can be introduced for quadrupole 
ones. This leads to the formation of a separatrix for quadrupole 
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oscillations, the size of which can be much less than that of a sepa- 
ratrix for dipole oscillations. The latter can serve as a limitation on 
the maximum currents in the accelerator. Methods to overcome this 
effect are outlined. 5 refs.; 6 figs.; 1 tab. 


50483 (KEK-88-17) Design and construction of electrostatic 
separators for TRISTAN Main Ring. Shintake, Tsumoru; Suetsugu, 
Yusuke; Mori, Kenji; Sato, Masayuki; Higo, Toshiyasu. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1989. 264p. 
(In Japanese). Order Number DE90701704. Available from NTIS 
(US Sales Only), PC A12/MF A01. 

Sixteen electrostatic separators have been installed in TRISTAN 
Main Ring for separating the electron and positron beams. The 
maximum designed voltage is 240 kV across a gap of 8 cm be- 
tween 4.6 or 3.2 m long titanium electrodes. Special care was taken 
to secure the passage of the wall current produced by the passing 
bunched beam and also to reduce irradiation of the synchrotron 
radiation onto the ceramic parts, so that no H.V. breakdown will oc- 
cur. In order to make the H.V. sparking rate as low as possible, the 
chemical cleaning process was studied carefully. The process was 
focused on removing the contamination such as machining oil, 
sander emery on the metal surfaces. The field distributions were 
studied by the computer simulation code DENKAI, and the shapes 
of the electrodes and ceramics were optimized, taking into account 
the limit of Kilpatrick Criterion. Every one of the H.V.-bushings and 
ceramic supports were tested by applying H.V. up to 150 kV, and 
assembied into the chamber in a clean room. The power of the par- 
asitic mode was pulled out through the H.V.-bushing and damped 
by ferrite microwave absorbers inside the shield box. It was esti- 
mated that the maximum power of the electrode heating is less than 
25 W and temperature rise is less than 50degC. With this much 
temperature rise, no significant deterioration of vacuum pressure is 
expected. The direct electrode cooling became unnecessary, and 
the structure of the separator became very simple. The separators 
showed excellent H.V. properties, i.e., no H.V. spark was observed 
over two days for 16 separators at 240 kV without the beams circu- 
lating the ring. With the beams of 9 mA, neither beam loss nor 
sparks were observed at the separation voltage of 200 kV. The vac- 
uum pressure rose by only twice as high as the base pressure. The 
rise was not much different from that of the neighborhood, and 
enough for the beam operation. (author). 


50484 (LUNTDX-NTMX-7009-1-27-1988) Landau-cavity at 
MAX. Andersson, Aa. Lund Univ. (Sweden). Max-laboratory. 1988. 
29p. Order Number DE90605387. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

This report has described a Landau-cavity, manufactured at Max- 
lab, which has recently been installed in the storage ring. The cavity 
parameters found from laboratory measurements, have been used 
in some calculations, revealing the effect of the cavity on the elec- 
tron beam. These calculations shows that the cavity should be able 
to give a large synchrotron frequency spread during multi-bunch op- 
eration. This should provide for good Landau damping against 
longitudinal instabilities. In order to keep a constant frequency 
spread, independent of mean current, some sort of feedback sys- 
tem should be needed. It seems that a very simple feedback 
system, which tunes the Landau-cavity so that the ratio between the 
Landau-cavity voltage and the main cavity voltage always is the 
same, would be sufficient. In single bunch mode the Landau-cavity 
will have a minor effect on the bunch, because of the small mean 
current. Possibly it could have some bunch-shaping effect if two, or 
more, equally spaced bunches were stored in the machine. (au- 
thor). 


50485 (LUNTDX-NTMX-7010-1-7-1988) First steps towards a 
7.5 T superconducting wiggler. Werin, S. Lund Univ. (Sweden). 
Max-laboratory. 1988. 7p. Order Number DE90605388. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

A 7.5 T superconducting wiggler is currently beeing constructed 
in cooperation between MAX-lab and the Institute of Technology in 
Tammerfors, Finland. The wiggler will be places at MAX-lab, either 
at the existing 550 MeV storage ring or at a future 1.2 GeV ring. In 
this paper some basic designs and calculations are described and 
discussed. (author). 





50486 (LUNTDX-NTMX-701 1-1-17-1988) 1.5 GeV high bril- 
liance synchrotron light source with combined function lattice. 
Eriksson, M.; Lindgren, L.J.; Andersson, Aa.; Roejsel, P.; Werin, S. 
Lund Univ. (Sweden). Max-laboratory. 1988. 18p. Order Number 
DE90605389. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A 1.5 GeV synchrotron light source with a combined function lat- 
tice is studied. The light source will offer X-ray radiation with Ac=1.0 
angstrom from a superconducting wiggler and high brilliance VUV- 
radiation from undulators. The magnet lattice, magnet design and 
ring performance is discussed. (authors). 


50487 Physics goals of future colliders. Kane, G.L. (Randall 
Physics Lab., Univ. of Michigan, Ann Arbor, MI (US)). pp. 503 of 
Proceedings of the Il Mexican school of particles and fields. Lucio, 
J.L. Zepeda, A World Scientific Pub. Co., Teaneck, NJ (1987). 
(CONF-8612111-—: 2. Mexican school on particles and fields, Cuer- 
navaca (Mexico), 4-12 Dec 1986). 

These lectures describe some of the physics goals that future col- 
liders are designed to achieve. Emphasis is on the SSC, but its 
capabilities are compared to those of other machines, and set in a 
context of what will be measured before the SSC is ready. Physics 
associated with the Higgs sector is examined most thoroughly, with 
a survey of the opportunities to find evidence of extended gauge 
theories. 


50488 A high gradient quadrupole magnet for the SSC. Tay- 
lor, C. (Law ence Berkeley Lab., Berkeley, CA (US)); Caspi, S.; 
Helm, M.; Mirk, K.; Peters, C.; Wandesforde, A. pp. 2030 of 
Proceedings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technology. Lindstrom, E.R.; Taylor, L.S 
IEEE Service Center, Piscataway, NJ (1987). (CONF-870302-: Par- 
ticle accelerator conference, Washington, DC (USA), 16-19 Mar 
1987). 

A quadrupole magnet for the SSC has been designed with a gra- 
dient of 234 T/m at 6500 A. Coil |.D. is 40 mm. The two-layer 
windings have 9 inner turns and 13 outer turns per pole with a 
wedge-shaped space in each layer. The 30-strand cable is identical 
to that used in the outer layer of the SSC dipole magnet. Interlock- 
ing aluminum alloy collars are compressed around the coil using a 
four-way press and are locked with four keys. The collared coil is 
supported and centered in a cold split iron yoke. A one-ineter model 
was constructed and tested. Design details including quench behav- 
ior are presented. The quadrupole magnets proposed for the main 
SSC rings have a design gradient of 230 T/m. For one proposed 60 
degree lattice cell, each 3-m long quad is separated by five 17-m 
long dipole magnets. 


50489 Development of the SSC trim coli beam tube assem- 
bly. Skaritka, J. (Brookhaven Nat. Lab., Upton, NY (US)); Kelly, E.; 
Schneider, W.; Shutt, R.; Thompson, P.; Wanderer, P.; Willen, E.; 
Bintinger, D.; Coluccio, R.; Schieber, L. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-—: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The Superconducting Super Collider uses +9600 dipole magnets. 
The magnets have been carefully designed to exhibit minimal mag- 
netic field harmonics. However, because of superconductor 
magnetization effects, iron saturation and conductor/coil positioning 
errors, certain harmonic errors are possible and must be corrected 
by use of multipole correctors called trim coils. For the most effi- 
cient use of axial space in the magnet, and lowest possible current, 
a distributed internal correction coil design is planned. The trim coil 
assembly is secured to the beam tube, a UHV tube with special 
strength, size, conductivity and vacuum. This report details the SSC 
trim coil/beam tube assembly specifications, history, and ongoing 
development. 


50490 Magnet current regulation in the SSC. Calvo, O. (Fermi 
Nat. Lab., Batavia, IL (US)); Tool, G.; Wolff, D. pp. 2030 of Proceed- 
ings of the 1987 IEEE particle accelerator conference: Accelerator 
engineering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Ser- 
vice Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 
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This paper investigates the transient response, the stability and 
the regulation characteristics of a system designed to power the 
SSC magnets. Considering the magnet system as a transmission 
line, the performance of the regulation system was investigated un- 
der perturbations on the voltage power supply and changes in the 
current reference. The influence of the magnet damping resistors on 
the transient response was included. Differential current transduc- 
tors were included to minimize the tracking errors between the 
electrically isolated sectors. A comparison was made for the two 
cases, with and without the differential loops. System performance 
was investigated during ramping of the magnets and during steady 
state full field operation. 


50491 Kicker for the SLC electron damping ring. Bartelson, L. 
(Fermi Nationai Accelerator Lab., P.O. Box 500, Batavia, IL (US)); 
Crawford, C.; Dinkel, J.; Kerns, Q.; Howell, J.; Snowdon, S.; 
Walton, J. pp. 2030 of Proceedings of the 1987 IEEE particle accel- 
erator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

The SLC electron damping ring requires two kickers each provid- 
ing a 5 mr kick at 1.2 GEV to pairs of electron bunches spaced 
61.63 nsec apart. The exact shape of the kick is unimportant, but 
the specification applies to the field the bunches see. 


50492 Tests of prototype SSC magnets. Strait, J. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (US)); Brown, B.C.; Hanft, R.; 
Koepke, K.; Kuchnir, M.; Lundy, R.; Mantsch, P.; Mazur, P.O.; 
Mcinturff, A.; Cottingham, J. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
46-19 Mar 1987). 

Results are presented from tests of the first two full length proto- 
type SSC dipole magnets. Magnetic field measurements have been 
made at currents up to 2000 A. The two magnets achieved peak 
currents at 4.5K of 5790 A and 6450 A respectively, substantially be- 
low the short sample limit of 6700 A. These peak values, however, 
could not be achieved reproducibly. Data are presented from stud- 
ies performed to try to understand the poor quench performance. 


50493 Shielding design for the Proposed Advanced Photon 
Source at Argonne. Moe, H.J. (Argonne National Lab., 9700 S. 
Cass Avenue, Argonne, IL); Veluri, V.R. pp. 2030 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

Bulk shielding was designed for the proposed Argonne Advanced 
Photon Source. The shielding is for two linacs, the positron con- 
verter, booster synchrotron, and the storage ring. Shielding design 
limits exposure to 20 mrem/wk for occupational and 25 mrem/y for 
an individual member of the public, from the radiation products, 
which include high energy neutrons (HEN), giant resonance neu- 
trons (GRN), and Bremsstrahlung radiation(BR). The beam loss 
parameters at various components were estimated from Fasso. 
Dose rates were computed for continuous loss during beam decay 
using an empirical method from Swanson. Normal operational 
losses and certain accidental beam losses were also considered. 


50494 Micropole undulators in accelerator and storage ring 
technology. Tatchyn, R. (Stanford Synchrotron Radiation Lab., 
Stanford, CA (US)); Csonka, P.; Toor, A. pp. 2030 of Proceedings 
of the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302—: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

In this paper, a general overview of the properties of micropole 
undulators as insertion devices for both accelerators and syn- 
chrotron storage rings is given. Comparisons with long-period 
devices are drawn on the basis of a coherence length/output power 
parameter defined by the authors for the purpose of this study. It is 
shown that micropole insertion devices, particularly undulators, have 
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the potential for transforming conventional accelerator and syn- 
chrotron radiation technology. Some novel physical experiments, 
made possible by the availability of such devices, are mentioned. 


50495 Trapped ions and beam lifetime in NSLS storage 
rings. Chou, T.S. (Brookhaven Nat. Lab., Upton, NY (US)); 
Halama, H.J. pp. 2030 of Proceedings of the 1987 IEEE particle ac- 
celerator conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870302-: Particle accelerator conference, Washing- 
ton, DC (USA), 16-19 Mar 1987). 

lon trapping observed in most electron storage rings causes vari- 
ous degree of deleterious effects both on brightness and on beam 
lifetime. lon trapping is worst in the initial stages of operation when 
pressure due to synchrotron desorption is high. Based on these ob- 
servations, various theories to explain the phenomenon have been 
developed. Depending on specific machines and on the seriousness 
of their problem, individualized cures have been adopted to elimi- 
nate or to cope with ion trapping. It is fair to say that the present 
understanding of ion trapping is incomplete partially due to lack of 
quantitative comparison between theory and experimental investiga- 
tion and partially due to very different behavior among various 
machines. In this paper the authors present preliminary results of 
their continuous studies to understand the ion trapping mechanism 
in the National Synchrotron Light Source (NSLS) electron storage 


rings. 


50496 Internal targets in storage rings. Spencer, J.E. (Stan- 
ford Linear Accelerator Center, Stanford Univ., Stanford, CA). pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-—: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

While fixed-target experiments in storage rings were suggested 
more than twenty-five years ago, little work has been done and vir- 
tually none in this country although interest seems to be growing. 
The authors survey the advantages, limitations and possibilities. Lu- 
minosities of x~10%cm~—*s—" for electrons up to 15 GeV should be 
achievable now with the PEP storage ring at SLAC with good beam 
lifetime and emittance for target thicknesses eta,—10'°/cm?. The 
possibilities include the production of both external and internal 
beams for basic and applied science. Multiple bypass insertions are 
considered for thicker targets as well as production and storage of 
exotic, short-lived beams or for production of photon beams with 
undulators. The related question of multi-turn injection and extrac- 
tion is also considered in such a context. Several systematic 
machine physics studies are suggested e.g. ion-induced, multi- 
bunch instabilities with e+- beams. The SLAC storage ring PEP is 
used as an example because it is ideal for simultaneous production 
of internal target, external target and colliding beam luminosities. 
the differences between electrons and heavier particles such as 
protons, antiprotons or heavy ions are discussed where possible. 


50497 


Low Q Accumulator Storage Ring stacking/obunching 
cavity. Moretti, A. (Fermilab, Batavia, IL (US)). pp. 2030 of Proceed- 
ings of the 1987 IEEE particle accelerator conference: Accelerator 
engineering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Ser- 


vice Center, Piscataway, NJ (1987). (CONF-870302-: Particle 
accelerator conference, Washington, DC (USA), 16-19 Mar 1987). 

The two H = 84 stacking/buching cavities in the P-bar Accumula- 
tor Storage Ring operating at 52.812 MHz are required for beam 
stability to have a Z/n = 350 each. The cavities are operated in two 
modes: in a long pulse high power mode (250 ms every 2.1 s) to 
stack and bunch the beam in normal P-bar Source operation, and in 
a CW mode at moderate power level for aperture diagnostic 
studies. Furthermore, future internal target experiments in the Accu- 
mulator require this to be accomplished over a frequency range of 
-18%. The above require that the Q-swamping technique be broad- 
band and robust. This has been accomplished by magnetic field 
loop coupling and electric field capacitive coupling of EM fields from 
the high Q cavity to external high power water cooled 50 ohm coax- 
ial loads. The tuning has been accomplished by movable large 
metal slugs, two per cavity. 
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50498 Superconducting performance of CEBAF/Comell pro- 
totype cavities fabricated by Babcock and Wilcox. Bensiek, W. 
(Cornell Univ., Ithaca, NY (US)); Dateo, J.; Hager, J.; Pruitt, W.; 
Williams, P.; Padamsee, H. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, LS IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

Babcock and Wilcox (B and W) is participating in the 
development of an industrial production capability for CEBAF super- 
conducting rf accelerator cavities. Five-cell elliptical cavities of the 
Cornell design (operating frequency 1500 MHz) have been fabri- 
cated at B and W and tested at the Cornell Laboratory of Nuclear 
Studies (LNS). Performance specifications (accelerating field of 5 
MeV/m at a residual quality factor of 3 x 10°) have been exceeded 
by comfortable margins in the first two prototypes. A comparison 
between the performance of cavities fabricated from niobium of dif- 
ferent purities is presented. 


50499 The RF system of the Synchrotron X-ray Source at 
Argonne. Kustom, R.L. (Argonne Nat. Lab., Argonne, IL (US)); 
Mavrogenes, G.; Nicholls, G. pp. 2030 of Proceedings of the 1987 
IEEE particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

A Positron Storage Ring for the Synchrotron X-ray Source at Ar- 
gonne is under design. The rf system is described. The rf system is 
divided into four stations, each using a one-megawatt klystron to 
excite four single-cell spherical cavities to a gap voltage of 761 kV 
at the operating frequency of 350.8 MHz. The same klystron also 
provides the beam power for synchrotron radiation losses of the 
positron beam of up to 300 mA, the higher-order-mode power 
losses, the power losses in the beam due to the insertion devices, 
and the rf power transmission losses. The transmission waveguide 
system includes magic tees for splitting the power of each klystron 
to four cavities, isolators to protect the klystrons, harmonic and 
higher-order-mode absorbers, and mechanical phase shifters for 
fine phase tuning. 


50500 The injector for the CEBAF CW superconducting 
linac. Diamond, W. (Continuous Electron Beam Accelerator Facility 
(CEBAF), 12070 Jefferson Avenue, Newport News, VA (US)). pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

The CEBAF cw superconducting linac contains two 0.5 GeV 
linacs connected by recirculator arcs. The electron beam from the 
injector must be sufficiently relativistic to match a 1 GeV recircu- 
lated beam in the first linac. An injector is described that produces a 
high quality electron beam with transverse emittance of < 
mm-mrad and longitudinal emittance of < 15 2 keV-degrees. A sub- 
harmonic chopper and three independently adjustable chopping slits 
are used to differentially load successive bunches. A room tempera- 
ture linac is used to accelerate the electron beam from 100 keV to 
about 0.6 MeV. Eighteen five-cell superconducting cavities are used 
to increase the energy to approximately 45 MeV for matching with 
the rest of the linac. 


50501 The SSC status and outlook. Tigner, M. (Brookhaven 
Nat. Lab., Upton, NY (US)); Dahl, P. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

The proposed Superconducting Super Collider is a high luminos- 
ity proton-proton collider designed to provide collisional energies at 
least an order of magnitude greater that those presently available at 
existing high energy physics facilities, or a maximum center-of-mass 
energy of 40 TeV. The technical feasibility of this ambitious under- 
taking is largely the result of recent advances in superconducting 
magnet technology. These advances, moreover, are the fruit of a 
nation-wide R and D program, now in its fourth year, being coordi- 
nated by the SSC Central Design Group. The project is now well 





into the conceptual design stage. Development of technical sub- 
systems has begun. 
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Refer also to citation(s) 49090, 49091, 49114, 49119, 49121, 
49250, 49478, 50331, 50355, 50356, 50538, 50637, 50667, 50669, 
50995, 50999, 51073, 51230 


50502 (AD-A—208901/9/XAB) Positron CT (computerized to- 
mography) camera system using multiwire proportional 
chambers as detectors. Dewu, W.; Guilin, S.; Shuzhen, N.; Yun- 
shan, L.; Chengze, L. Foreign Technology Div., Wright-Patterson 
AFB, OH (USA). 18 May 1989. 18p. (FTD-ID(RS)T—0106-89). Avail- 
able from NTIS, PC A03/MF A01. 

This article reports on a positron computerized tomography cam- 
era system using multiwire proportional chambers (MWPC) as 
detectors. This system is composed of two high-density MWPC 
gamma-ray detectors, an electronic readout system and a computer 
for data processing. Three-dimensional tomography is obtained. The 
imaging matrix is 64 x 64 x 16. 


50503 (BNL-43210) A three-crystal spectrometer for 150 
KeV synchrotron radiation. Hastings, J.B.; Siddons, D.P.; 
Berman, L.E.; Schneider, J.R. Brookhaven National Lab., Upton, NY 
(USA). 1988. 14p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-8808141-14: 3. international 
conference on synchrotron radiation instrumentation, Tsukuba 
(Japan), 29 Aug - 2 sep 1988). Order Number DE90000105. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A triple axis spectrometer for high energy (>150 keV) syn- 
chrotron radiation has been constructed and characterized. The 
reciprocal space resolution function of this instrument has been 
measured using perfect silicon crystals as monochromator, sample, 
and analyzer. It was found to have dimensions of 1.0 x 10-5A-' 
and 2.3 x 10-4*A-" in the directions perpendicular and parallel to 


the momentum transfer Q respectively, comparable to those achiev- 
able using standard 8 keV triple axis instruments. The large 
penetration depths of high energy x-ray photons, combined with the 
high instrumental resolution, opens new possibilities in the study of 
truly bulk condensed matter systems. 7 refs., 5 figs. 


50504 (BONN-IR—88-33) Studies on the beam system for 
the calibration of the OPAL jet chamber with laser beams. 
Maringer, G. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; 
Bonn Univ. (Germany, F.R.). Mathematisch-Naturwissenschaftliche 
Fakultaet. Jul 1988. 57p. (In German). Order Number DE90707593. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

UV laser beams are an important tool for the calibration of the 
OPAL jet chamber. A beam transport system containing about 350 
mirrors in total guides the beams from the laser outside the detector 
into the chamber. Four of the mirrors are moveable under remote 
control allowing to guide the beams into each of the 24 sectors and 
to correct the beam path in case of deviations. A program to control 
these moveable mirrors has been developed. Drift velocity mea- 
surements will be performed by means of double beams which are 
generated by appropriate beamsplitters. Accurate knowledge of the 
double beam distances is essential to obtain the desired accuracy 
of better than 0.1% or 10 wm. Using a CCD device with a pixel size 
of 23x23 ym? the beam distance could be measured with errors be- 
low the required limit. (orig.). 


50505 (BONN-IR-88-51) Development and construction of 
an aerogel Cherenkov counter for the kaon identification for 
the planned study of the photoproduction of H dibaryons (S=- 
1,-2) at SAPHIR. Luettenberg, H.P. Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Sep 1988. 98p. (in German). 
Order Number DE90707499. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

A large magnetic detector called SAPHIR (Spectrometer Arrange- 
ment for PHoton Induced Reactions) has been built at this facility 
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operating with tagged photon beams. The solid angle covered by 
measuring devices is large enough for a detection of multiparticle fi- 
nal states with good acceptance. To separate pions from kaons an 
AEROGEL-Cherencov-Counter has been developed. In connection 
with a Time-of-Flight-Counter the whole momentum spectrum is 
covered and a complete reconstruction of the decays is possible. 
(orig./HSI). 


50506 (BONN-IR-88-57) Calibration of the central jet cham- 
ber of the OPAL detector with UV laser beams: Methods and 
results on jet chamber prototypes (FSP). Hauschild, M. Bonn 
Univ. (Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Nov 1988. 
234p. (In German). Order Number DE90707597. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

The central tracking device of the OPAL experiment at the LEP 
e*e—-collider consists of a pictorial jet chamber with a diameter of 4 
m and 4 m length. The calibration of such a large detector is per- 
formed by the help of a UV laser system generating straight tracks 
even in the presence of magnetic fields. Intensive investigations of 
the laser calibration power and performance were done at the Full 
Scale Prototype (FSP) of the OPAL jet chamber. Laser double 
tracks with a precisely known distance are used to determine the 
drift velocity with an accuracy of 0.1%. From the measured devia- 
tions of a straight laser track electronic time offsets, wire positions 
and field distortions are derived. These calibration constants were 
applied to correct the measured drift times of test beam events. The 
sagitta and momentum resolutions of the thus corrected tracks have 
been obtained in the range from 6 GeV/c to 50 GeV/c. Extrapolating 
the results to the final OPAL jet chamber, a momentum resolution of 
o-p/p = 6% is expected for 50 GeV/c tracks in a magnetic field of 4 
kG. (orig.). 


50507 (BONN-IR-88-59) Construction of a jet chamber for 
the study of tracks induced by an UV laser in the magnetic 
field. Rolinik, A. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; 
Bonn Univ. (Germany, F.R.). Mathematisch-Naturwissenschaftliche 
Fakultaet. Nov 1988. 48p. (In German). Order Number DE90707381. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

A small drift chamber of the Jet Chamber Type has been de- 
signed and built. This chamber will be used for measuring the 
influence of the magnetic field on laser induced pulses and for in- 
vestigating methods to determine the Lorentz angle of the OPAL jet 
chamber. The chamber has a sensitive volume of 24x16x15.5 cm® 
and will be operated up to 4 bar with an Argon-Methane-isobutane 
mixture (90:10:2.6). It consists of 16 drift cells each with a maxi- 
mum drift path of 12 cm. The sense wires are staggered by +-100 
um. The chamber operates with drift fields of ~ 940 V/cm (at 4 
bar). The field cage consists on two sides of sets of wires with a 
diameter of 125 um and 5 mm spacing, thereby providing good ac- 
cess for a LASER beam. The chamber is read out by a DL300 
FADC system and a microprocessor which stores the data via Eth- 
ernet on a VAX disk. The performance of the chamber was checked 
by measuring the drift velocity, the staggering of the sense wires, 
the individual time offset Tp and the resolution. The measurements 
agree with the expected values. (orig.). 


50508 (BONN-IR-88-61) The trigger and data acquisition 
system of the SAPHIR detector. Honscheid, K. Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Oct 1988. 142p. (In 
German). Order Number DE90707598. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

At present SAPHIR, a new experimental facility for medium en- 
ergy physics is under construction at the Bonn electron accelerator 
ELSA (energy < 3.5 GeV, duty cycle ~ 100%). SAPHIR combines 
a large solid angle coverage with a tagging system and is therefore 
suited to investigate 1zactions with multi-particle final states. Struc- 
ture and function of the multi-stage trigger system, which is used to 
select such processes, are described in this paper. With this system 
the trigger decision can be based on the number of charged parti- 
cles as well as on the number of neutral particle detected. Several 
VMEbus modules have been developed, using memory look-up ta- 
bles to make fast trigger decisions possible. In order to determine 
the number of neutral particles from the cluster distribution in the 
electromagnetic calorimeter some ideas of cellular had to be added. 
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The system has a modular structure, so it can easily be extended. 
The SAPHIR data acquisition system is discussed. It consists of a 
multiprocessor system with the VIP microcomputer as central ele- 
ment. The VIP is a VMEbus modul optimized for a multiprocessor 
environment. Its description as well as that of the other VMEbus 
boards developed for the SAPHIR online system can be found in 
this paper. As a basis for software development the operating sys- 
tem SOS is supplied. With SOS it is possible to write programs 
independent of the actual hardware configuration and so the compli- 
cated multiprocessor environment is hidden. To the user the system 
looks like a simple multi-tasking system. SOS is not restricted to the 
VIPs but can also be installed on computers of the VAX family, so 
that efficient mixed configurations are possible. The SAPHIR online 
system, based on the VIP microcomputer and the SOS operating 
system, is presented. This includes the read-out system, the moni- 
toring of the different components etc. (orig./HSI). 


50509 (BONN-IR-89-04) TOPAS 2 - a high-resolution tag- 
ging system at the Bonn SAPHIR detector. Rappenecker, G. 
Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Feb 
1989. 53p. (In German). Order Number DE90707379. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

For the SAPHIR-arrangement in Bonn a high resolving tagging 
system has been developed achieving an energy resolution of 2 
MeV, covering the range of (0.94-0.34) E) photon energy (1.0 GeV 
< Eo < 3.5 GeV). The system consists of 14 scintillation counters 
for accurate timing and two MWPC with 700 wires. Preparing mea- 
surements with a similar device were made testing gases as 
ArCO2, ArCH, and ArCoHe in concern of performance, clustersize 
and coincidence width. (orig.). 


50510 (BONN-IR-89-08) Studies on the application of sili- 
con strip counters in the ELAN experiment. Listl, R. Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Feb 1989. 67p. (in 
German). Order Number DE90707595. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

In this thesis it had to be shown whether it is possible to perform 
at the external electron beam at ELSA with its high background par- 
ticle identification and track reconstruction with a strip counter. In 
order to have an as good as possible separation between true and 
false events a coincidence apparture was constructed. Because the 
signals which the strip counter yields are very small, it had to be 
provided that all disturbing signals are suppressed. The evaluation 
shows that by means of the taken measures coincident events can 
be well separated from background events. In 60% of all events a 
unique assignment of the event to only one strip is possible. The 
random rate can be reduced by additional detectors and the by this 
possible track reconstruction. By improvement of the duty cycle 
here a further improvement should arise. It is thus possible to 
perform with a silicon strip counter measurements at the ELAN ex- 
periment. By this the possibility results to improve the start-position 
resolution, the start-angle measurement, and the momentum recon- 
struction by this, that now a point (track) near to the target can be 
obtained. if the strip counter is added to the trigger one has a quite 
strong suppression of the background. (orig./HSI). 


50511 (CNIC—00158) Study of a large rapid ashing appara- 
tus and a rapid dry ashing method for biological samples and 
its application. Jin Meisun; Wang Benli; Liu Wencang. China Nu- 
clear Information Centre, Beijing, BJ (China). Apr 1988. 12p. (in 
Chinese). (IRP—0001). Order Number DE90605524. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A large rapid-dry-ashing apparatus and a rapid ashing method for 
biological samples are described. The apparatus consists of 
specially made ashing furnace, gas supply system and temperature- 
programming control cabinet. The following adventages have been 
showed by ashing experiment with the above apparatus: (1) high 
speed of ashing and saving of electric energy; (2) The apparatus 
can ash a large amount of samples at a time; (8) The ashed sam- 
ple is pure white (or spotless), loose and easily soluble with few 
content of residual char; (4) The fresh sample can also be ashed di- 
rectly. The apparatus is suitable for ashing a large amount of the 
environmental samples containing low level radioactivity trace ele- 
ments and the medical, food and agricultural research samples. 
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50512 (CNIC—00197) Multi-channel low background alpha 
counter. Zheng Rengi; Ye Zude; Dai Zhongde; Li Zhiping. China 
Nuclear Information Centre, Beijing, BJ (China). 1988. 7p. (In Chi- 
nese). (IRP—0002). Order Number DE90605572. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Multi-channel low background alpha counter is designed to mea- 
sure alpha radioactivity of various samples in radiation protection. It 
may also be used to measure alpha radicactivity of environmental, 
biological and geological samples. The instrument consisting of five 
or six surface barrier semiconductor detectors, might simultanecusly 
count five or six thin plane alpha activity samples. The instrument 
has automatic timing, cell replacing indicator and self-test facilities. 
The strengthened shield prevent interference for each channel from 
other channel or from outside. In order to avoid disturbence from 
mains network and losing data as the mains break off unforeseenly, 
the instrument is supplied with dry cells or storage battery. All elec- 
tronic circuits are designed for very low power consumption. If the 
measuring time of 1400 minutes is used, the perceptible amount is 
3 x 10--*Bq. 


50513 (CNIC—00274) Eddy current defectoscope SWD-1. 
Zhang Jiashou. China Nuclear Information Centre, Beijing, BJ 
(China). Sep 1988. 5p. (In Chinese). (SINRE-0018). Order Number 
DE90605525. Available from NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. 

The defectoscope SWD-1 is composed of the following modules: 
(1) testing instruments; (2) test probe coils; (3)standard coil sup- 
ports; (4) automatic paint-marking system. The defectoscope which 
is for non-destructive testing is on the principle of eddy current with 
encircling transit coils. It is preferably used for automatic testing non- 
ferro-magnetic metals in the manufactories for nuclear industry. The 
defectoscope SWD-1 has following special festures: (1) All kinds of 
metal wires, rods, tubes and sections can be tested. (2) the normal 
diameter of tested metal is from 1 to 36 mm, and maximum is 87 
mm. Special test coils can be used for section materials. (3) The 
defects of metals are indicated by sounds, lamps or meters, and 
can precisely be positioned by automatic paint-marking system. (4) 
It is suitable for continuing production process with high efficiency. 


50514 (CONF-891056—1) An omnidirectional antenna for a 
personal rf dosimeter. Hoffheins, B.S.; Moore, M.R.; Bauer, M.L. 
Oak Ridge National Lab., TN (USA). [1989]. 6p. Sponsored by U.S. 
Department of Defense. DOE Contract AC05-840R21400. From In- 
ternational symposium for hybrid microelectronics; Baltimore, MD 
(USA); 24-26 Oct 1989. Order Number DE89013015. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A miniature omnidirectional rf antenna has been developed using 
thick-film technology. Three short dipoles, fabricated on separate 
alumina substrates and arranged orthogonally, are designed for a 
frequency range of 30 MHz to 10 GHz, a flat frequency response, 
and a sensitivity range of 1 to 1000 mW/cm?. This antenna is a key 
part of the overall design for a personal rf dosimeter used to detect 
and measure cumulative doses of electric field exposure. 4 refs., 5 
figs. 


50515 (CONF-891082—1) Photon scattering effects in het- 
erogeneous scintillator systems. Ross, H.H. Oak Ridge National 
Lab., TN (USA). [1989]. 26p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From _ International 
conference on new trends in liquid scintillation counting and organic 
scintillators; Gatlinburg, TN (USA); 2-5 Oct 1989. Order Number 
DE90000713. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper describes a new experimental approach that reveals 
the individual contributions of sample geometry and scattering phe- 
nomena in heterogeneous flow-cell detectors. The experimental 
detector responses obtained using scintillating polystyrene beads 
with optically smooth surfaces are compared with those obtained 
using similar beads with highly diffuse surfaces. These comparisons 
are carried out for both alpha- and beta-emitting nuclides. The ex- 
perimental detection efficiencies are compared to Monte Carlo 
simulations of the detection process. Also, a new technique will be 
described for the fabrication of scintillating beads. 7 refs., 8 figs., 2 
tabs. 





50516 (CONF-8708186-7) MICAP: A program for low en- 
ergy neutron, ion and gamma-ray transport and one of its 
applications in calorimeter design: Hydrogen knock-in as a 
method for achieving compensation. Gabriel, T.A.; Johnson, 
J.O.; Brau, J. Oak Ridge National Lab., TN (USA). [1987]. 19p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From Workshop on detector simulation for the SSC; 
Argonne, IL (USA); 24-28 Aug 1987. Order Number DE90000568. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A new code system, MICAP, has been developed for the trans- 
port and production of low-energy (<20 MeV) neutrons, photons, 
and light and heavy ions. The results generated by this code sys- 
tem compare favorably with a wide variety of experimental data. 
Because of this success, MICAP can be used as a valuable tool in 
helping to analyze calorimeter systems. In particular, MICAP is 
used in this paper to determine the practicality of hydrogen knock-in 
as a method of achieving compensation in a_ uranium/silicon 
calorimeter, i.e., e/h = 1. The results indicate that compensation is 
probably possible but shower fluctuations may be increased. 22 
refs., 3 figs., 5 tabs. 


50517 (CONF-8708186-8) CALOR87: HETC87, MICAP, 
EGS4, and SPECT: A code system for analyzing detectors for 
use in high energy physics experiments. Gabriel, T.A.; Alsmiller 
F.S.; Alsmiller, R.G. Jr.; Bishop, B.L.; Hermann, O.W.; Johnson, 
J.O. Oak Ridge National Lab., TN (USA). 1987. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Workshop on detector simulation for the SSC; Argonne, IL 
(USA); 24-28 Aug 1987. Order Number DE90000569. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A brief history of CALOR (HETC, EGS, MICAP, SPECT) is 
presented to indicate the evolution of this code system. Details con- 
cerning the current modifications and additions to the high-energy 
transport code, HETC, are also presented and new comparisons 
with experimental data are included to verify the new physics im- 
provements. 27 refs., 5 figs. 


50518 (CRN-HE-89-03) Electronics chain for charge mea- 
surements in the MWPC’s of the DELPHI Barrel RICH. Loukas, 
D. Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires. 1989. 9p. Order Number DE90707120. Available from NTIS 
(US Sales Only), PC AO02/MF A01. 

We present an electronics chain implemented in Strasbourg for 
charge measurements in the multiwire proportional chambers of the 
DELPHI Barrel RICH. We give calibration results for an absolute 
charge normalization, The Equivalent Electronic Noise of the whole 
electronics chain is measured. 


50519 (CTH-RF-61) Remote control of LeCroy HV4032/2132 
high voltage system. Drozdowicz, K. Chalmers Univ. of Tech., 
Goeteborg (Sweden). Dept. of Reactor Physics. Dec 1988. 66p. Or- 
der Number DES0602850. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

A remote control system for the LeCroy high voltage set is pre- 
sented. A dialogue program controls the HV4032A unit through the 
2132 Interface in the CAMAC system. The unit may contain up to 
32 high voltage channels for photomultipliers or wire chambers. The 
working principles of the system are described. The FORTRAN pro- 
gram, LHV, has been written for the CES ‘STARBURST’ computer. 
A listing of the program is included. (author). 


50520 (GSI-89-57(prepr.)) A heavy-ion identification system 
for the detection of rare events. Overbeck, M.; Trautmann, N.; 
Breskin, A.; Chechik, R.; Fraenkel, Z.; Herrmann, G.; Wilpert, T.; 
Bruegger, M.; Luetzenkirchen, K.; Polikanov, S. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). Jul 
1989. 26p. Order Number DE90707387. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

A large area detection system is described which consists of 
twelve low-pressure multi-wire proportional counters and is used in 
the search for exotic supermassive nuclei. The experiments are 
based on Rutherford backscattering of heavy ions, preferably 2°8Pb 
or *58U, from various target samples. The measured parameters of 
a detected particle are its time-of-flight, scattering angle, and spe- 
cific ionization. From this information the mass of the target nucleus 
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can be inferred. The present experimental sensitivity for the detec- 
tion of exotic nuclei with at least twice the mass of the projectile is 
about 10-1? relative to the number of nucleons. (orig.). 


50521 (INIS-BR-1614) Development of the process of elec- 
trophoresis deposition of the boron on aluminium substrate to 
be used in the construction of neutron detectors. Oliveira 
Sampa, M.H. de. Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, SP (Brazil). 1988. 166p. (In Portuguese). Order Number 
DE90602862. Available from NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. 

The development in the country of autonomous nuclear technol- 
ogy made it necessary to construct radiation detectors to substitute 
the imported ones among others the boron lined neutron detectors. 
For this reason was developed the process of boron electrophoresis 
deposition on aluminium substrate of large area for use in the 
construction of these neutron detectors. After the definition and opti- 
mization of the parameters involved in the process, depositions of 
10B were made on cylinders to be used after wards as electrodes in 
gamma compensated and non-compensated ionization chambers 
and in proportional detectors. Prototype of ionization were designed, 
builted and mounted in the department of Application for Engineer- 
ing and Industry (TE) of Nuclear Energy Research Institute (JPEN) 
belonging to the National Atomic Energy Comission (CNEN). Sub- 
mited to caracterization tests at IPEN’s IEA-RL reactor, they 
satisfied fully the technical especifications of the project. (author). 


50522 (Juel-Spez—505) On the study of fragments from 
heavy ion collisions. Construction of an apparature and mea- 
surement of inclusive and coincident cross sections from **S 
induced reactions at an incident energy of 1.01 GeV. Nolte, 
H.M. Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Kernphysik; Bonn Univ. (Germany, F.R.). Jun 1989. 120p. (in 
German). Order Number DE90707592. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

In order to study the mechanism of nucleus nucleus collisions, a 
dedicated apparaturs was built. The detectors have large solid an- 
gles (17 msr each), and are therefore good tools for coincidence 
measurements. Also time of flight measurements were possible. 
The developed ionization chamber showed a good charge resolu- 
tion up to Z ~ 20. With this new developed apparatus coincidence 
measurements with a relative large solid angle of 27 msr and time 
of flight measurements for mass determination were performed. The 
following reactions were studied (Eo = 1012.4 MeV): Inclusive mea- 
surements: A(@*S,f)X with A = 5'V, 'Ag, 197Au and 28U. The 
angles 6.,(f) were: +17°, -35°, +53°, -71°, +89° and -107°. Coinci- 
dence measurements: A(°**S;f; ,fo)X with A = 1°9Ag and 197Au, with 
6(f;) = 17° and 6(f2) = -35°. The fragments were separated with re- 
spect to their charge number up to Z = 16. The ejectile mass was 
determined with the time of flight measurements at 17°. (orig./HSI). 


50523 (KFK-4558) Detection of a-particles and neutrons in 
electrochemically etched polycarbonate track detectors. Joze- 
fowicz, K.; Piesch, E. Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Sicherheit. Jul 1989. 22p. Order 
Number DE90707677. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The application of polycarbonate, in particular of Makrofol DE, 
has been investigated with respect to the detection of a-particles in 
radon diffusion chambers and the detection of fast neutrons via 
recoils and a-particles as well as thermal neutrons using (n,a) radi- 
ators. The comparison of the dosimetric properties of different types 
of Makrofol DE materials has shown for nearly all materials a simi- 
lar registration efficiency for a-particles and fast neutrons, however 
a better background behaviour for Makrofol DE 1-4 previously used 
at KfK. The same two-step electrochemical etching (ECE) technique 
at an electric field strength of 26.7 kV.cm—' applied for a-particle 
and neutron detection resulted for Makrofol DE 1-4 in a background 
track density and standard deviation of 5 +- 2 cm—*. In the neutron 
energy range above the threshold of about 2 MeV the fast neutron 
response of 40.cm—?.mSv-' allows to indicate already 0.1 mSv. 
The two-step (ECE) technique allows, on the other hand, the detec- 
tion of a-particles in the energy range 0.5 MeV to 4 MeV. (orig.). 
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50524 (LA-11674-M) An in-line thermal-neutron coincidence 
counter for WIPP [Waste Isolation Pilot Plant] certification mea- 
surements. Krick, M.S.; Osborne, L.; Polk, P.J.; Atencio, J.D.; 
Bjork, C. Los Alamos National Lab., NM (USA). Oct 1989. 26p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90000870. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

A custom-designed, in-line, thermal-neutron coincidence counter 
has been constructed for the certification of plutonium waste 
intended for storage at the Waste Isolation Pilot Plant. The mechan- 
ical and electrical components of the system and its performance 
characteristics are described. 6 refs., 16 figs. 


50525 (LA-UR-89-3140) The Soviet-American Gallium Ex- 
periment (SAGE). Garvey, G.T. Los Alamos National Lab., NM 
(USA). 1989. 8p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. (CONF-8907103-8: Technology-based 
confidence building: energy and environment, Santa Fe, NM (USA), 
9-14 Jul 1989). Order Number DE90001841. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

It is a great pleasure for me to have been asked by Louis Rosen 
to tell you about the Soviet-American Gallium Experiment (SAGE). 
This undertaking is a multi-institutional collaboration among scien- 
tists from the Institute for Nuclear Research, Moscow (INR), Los 
Alamos National Laboratory (LANL), and several US universities. Its 
purpose is to measure the number of low-energy electron neutrinos 
emitted from the Sun that arrive at this planet. As such, it is an ex- 
tremely important experiment, touching on fundamental physics 
issues as well as solar dynamics. In contrast to the strategic 
overviews, plans, and hopes for international collaboration pre- 
sented earlier today, SAGE is an ongoing working effort with high 
hopes of producing the first measurement of the Sun’s low-energy 
neutrino flux. This paper reviews this experiment. 3 refs., 3 figs. 


50526 (LBL-27532) Material parameters in thick hydro- 
genated amorphous silicon radiation detectors. Qureshi, S.; 
Perez-Mendez, V.; Kaplan, S.N.; Fujieda, |.; Cho, G.; Street, R.A. 


Lawrence Berkeley Lab., CA (USA). Jul 1989. 3p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 


(CONF-890861-2: 13. biennial international conference on 
amorphous and liquid semiconductors (ICALS-13) and the first inter- 
national conference on amorphous semiconductor technology 
(ICAST-1), Asheville, NC (USA), 21-26 Aug 1989). Order Number 
DE90000168. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Transient photoconductivity measurements of basic material pa- 
rameters: carrier mobility, mobility-lifetime product and the ionized 
dangling bind density of thick hydrogenated amorphous silicon de- 
tectors are presented. We found that only a fraction (~30—35%) of 
the total defect density as measured by ESR is ionized when the 
detector is biased into deep depletion. The measurements on an- 
nealed samples done to relate the ionized dangling bond density 
and the ESR spin density also showed that this fraction is about 
0.3. The time dependence of defect relaxation was found to be a 
stretched exponential. 5 refs., 3 figs., 1 tab. 


50527 (LHRL-LIB/Trans-5) Evaluation of Fricke dosimeters. 
Mauersberger, K. Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights (Australia). Aug 1988. 6p. Order Number 
DE90602837. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Translated in abstract form from Isotopenpraxis (Jul 1983) v. 19 
(7) p. 247-248. German original included. 

Abstract only. CHEMICAL DOSEMETERS; GAMMA DOSIME- 
TRY; GAMMA RADIATION; IRON IONS; RADIATION DOSES; 
SPECTROPHOTOMETERS 


50528 (MLM-3604(OP)) XRD acquisition parameters for 
detection of weak peaks. Seabaugh, P.W.; Sullenger, D.B.; Hud- 
gens, C.R.; Nichols, M.C.; Boehme, D.R. EG and G Mound Applied 
Technologies, Miamisburg, OH (USA). 1989. 11p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04- 
88DP43495;AC04-76DP00789. (CONF-8907126-2: 38. annual 
x-ray conference, Denver, CO (USA), 31 Jul - 4 aug 1989). Order 
Number DE89017652. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 
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The use of high intensity x-ray sources provides opportunities as 
well as special problems in the detection of minor XRD peaks. Scat- 
tering contributions from slits along with other factors can become 
important and may interfere with the analysis. This further complex- 
ity can best be resolved by using nonconventional data collection 
and analysis strategies. To study these factors, an experimental de- 
sign plan was formulated and implemented which was used to 
determine operating parameters for a high intensity x-ray diffraction 
unit. Major issues studied included the extraction of a weak signal 
from a noisy background, the reduction of background noise, the 
volume of data to be collected, the time allocated for background 
characterization, the control sample, and the impact of the “quality” 
of the sample. 4 figs. 


50529 (NPL-RS(EXT)-97, pp. 18-29) Gammachrome YR sys- 
tem. Whittaker, B. (UKAEA Harwell Lab. (UK). Chemistry Div.). 
National Physical Lab., Teddington (UK); United Kingdom Panel on 
Gamma and Electron Irradiation, Slough (UK). Jan 1988. (CONF- 
8704386-: One day symposium on dosimetry and control of 
radiation processing, Teddington (UK), 8 Apr 1987). In Dosimetry 
and control of radiation processing. A one day symposium con- 
vened by the UK Panel on Gamma and Electron Irradiation and 
held at National Physical Laboratory, Teddington on 8 April 1987. 
Order Number DE90602656. Available from NTIS (US Sales Only), 
PC AO5/MF A01 - OSTI; INIS. 

A description is given of a new radiation-sensitive polymethyl 
methacrylate (PMMA) material which has been developed for use in 
the radiation processing industry for low dose, rugged and easily 
measurable dosimeters. The processing of the PMMA is described 
and absorption spectra for wavelengths in the 450 -650 nm range 
are presented. The effect of water, post irradiation stability and tem- 
perature variation during irradiation are discussed. It is claimed that 
for industrial low dose dosimetry, the new PMMA dosimeter offers 
considerable improved sensitivity over existing alternatives. (U.K.). 


50530 (NPL-RS(EXT)-97, pp. 9-16) Calibration of routine 
dosimeters for electron beam processing. Morris, W.T. (National 
Physical Lab., Teddington (UK)). National Physical Lab., Teddington 
(UK); United Kingdom Panel on Gamma and Electron Irradiation, 
Slough (UK). Jan 1988. (CONF-8704386-: One day symposium on 
dosimetry and contro! of radiation processing, Teddington (UK), 8 
Apr 1987). In Dosimetry and control of radiation processing. A one 
day symposium convened by the UK Panel on Gamma and Elec- 
tron Irradiation and held at National Physical Laboratory, Teddington 
on 8 April 1987. Order Number DE90602656. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

This article describes the procedure adopted at the National 
Physical Laboratory, UK, for the calibration of routine dosimeters for 
electron beam processing. After discussing the primary standard 
measurement using a graphite calorimetric body, the procedure of 
relating this to another dose measuring device such as toroidal 
monitoring coils used on linacs or potassium dichromate reference 
dosimeter solution are outlined. The various methods of doing this 
are evaluated and practical details are given. (U.K.). 


50531 (NPL-RS(EXT)-97, pp. 1-8) Achievable precision and 
accuracy of dose determinations from routine dosemeters. 
Sharpe, P.H.G. (National Physical Lab., Teddington (UK)). National 
Physical Lab., Teddington (UK); United Kingdom Panel on Gamma 
and Electron Irradiation, Slough (UK). Jan 1988. (CONF-8704386—: 
One day symposium on dosimetry and control of radiation process- 
ing, Teddington (UK), 8 Apr 1987). In Dosimetry and control of 
radiation processing. A one day symposium convened by the UK 
Panel on Gamma and Electron Irradiation and held at National 
Physical Laboratory, Teddington on 8 April 1987. Order Number 
DE90602656. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

The concepts of accuracy and precision as associated with dose 
determinations from routine dosemeters are analyzed. The factors 
which are most important when considering the accuracy of such 
measurements are then discussed. These include environmental 
conditions such as humidity, temperature, dose rate and time since 
irradiation. Some examples are presented. It is concluded that pre- 
cision under identical irradiation conditions for reproducibility can be 
+- 2% at the 95% confidence level. The corresponding accuracy 
should not be more than +- 5%. (U.K.). 
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50532 (SLAC-PUB-4104) Radiation hardness and annealing 
tests of a custom VLSI device. Breakstone, A.; Parker, 
S.; Adolphsen, C.;  Litke, A. Schwarz, A.; — Turala, 
M.; Lueth, V. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Oct 1986. 4p. Sponsored by US. 
DOE Energy Research. DOE Contract AC03-76SF00515;AA03- 
76SF00034 ;AC03-83ER40103. (CONF-8910179-1: Nuclear science 
symposium and symposium on nuclear power systems, Washing- 
ton, DC (USA), 29-31 Oct 1989). Order Number DE89013985. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Several NMOS custom VLSI (“Microplex”) circuits have been irra- 
diated with a 500 rad/hr ®°Co source. With power off three of four 
chips tested have survived doses exceeding 1 Mrad. With power on 
at a 25% duty cycle, all chips tested failed at doses ranging from 10 
to 130 krad. Annealing at 200°C was only partially successful in 
restoring the chips to useful operating conditions. 10 refs., 4 figs., 1 
tab. 


50533 (WHC-SP—0245) Automated calculation of alpha en- 
ergy spectra. Troyer, G. Westinghouse Hanford Co., Richland, WA 
(USA). Jun 1988. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC06-87RL10930. Order Number DE90001259. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The external specifications describing a general alpha energy 
analysis data reduction program are presented. A brief description 
of the methodology is given to identify the main features and rea- 
sons for use. Specifications for the supporting data files are also 
presented. Brief operating step procedures are presented as ap- 
pendixes. 3 refs. 


50534 A pulse amplifier for nuclear instrumentation. Martin, 
D. (Fermi Nat. Lab., Batavia, IL); Cliff, P. pp. 2030 of Proceedings 
of the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
ter conference, Washington, DC (USA), 16-19 Mar 1987). 

A Class-A 1 Watt amplifier has been designed and optimized for 
nanosecond pulses. Spanning .01MHz to 1300Mhz, signal gain is 
26dB with gain flatness of 1dB. The amplifier drive +- 10 volts across 
500 with 350ps risetime. Each amplifier is housed in a 2-wide NIM. 


50535 A transmission grating beamline monochromator for 
the VUV synchrotron light source at NSLS. Calicott, T.A. (Ten- 
nessee Univ., Knoxville (USA)); Zhang, C.H.; Tsang, K.L.; Arakawa, 
E.T.; Ederer, D.L.; Kerner, J. Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands), 40/41(pt.1): 398-401 (Apr 1989). DOE Con- 
tract ACO5-840R21400;AC02-76CH00016. (CONF-881151-: 10. 
international conference on the application of accelerators in re- 
search and industry, Denton, TX (USA), 7-9 Nov 1988). 

A soft X-ray monochromator with a normal incidence transmission 
grating has been designed and installed on beamline U-10A at 
NSLS. The design uses the e-beam of the synchrotron light source 
as its input slit and provides high throughput and moderate resolu- 
tion for photon energies from 20 to 1000 eV. Scanning is 
accomplished by the linear motion of a plane mirror. The monochro- 
mator is described and test results are presented. (orig.). 
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Refer also to citation(s) 50550, 50576 


50536 (SAND-89-0478C) SEU [single-event-upset] charac- 
terization of a hardened CMOS 64K and 256K SRAM. Sexton, 
F.W.; Fu, J.S.; Kohler, R.A.; Kogas, R. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 8p. Sponsored by U.S. Department of 
Defense; U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-890723-13: 26. annual conference on nuclear 
and space radiation effects, Marco Island, FL (USA), 24-28 Jul 
1989). Order Number DE90000845. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The first single-event-upset (SEU) tests of the AT&T 64K and 
256K SRAMs have been performed. Feedback resistor values for 
these parts ranged from 200kQ to 1MQ. All were fabricated using 
the 1-um 2-level poly, 2-level metal process. lons used for these 


tests were Ar, Cu, Kr, and Xe providing a range of effective LET 
values from 20 to 129 MeV-cm?/mg. With the 64K SRAM operating 
at 4.5 volts and 90°C, an upset threshold LET of 30 MeV-cm?/mg 
and saturation cross-section of 1.5 x 10-* cm? were measured 
with a nominal room temperature feedback resistance of 450kQ. In 
Adam's 10% worst-case environment using the Petersen approxi- 
mation, this implies an error rate of 1.3 x 10-7 errors per bit-day. 
With a nominal 650kQ feedback resistance, a 256K SRAM had a 
calculated error rate of about 3 x 10-8 errors per bit-day at 4.5 
volts and 90°C. This data agrees well with earlier data for a 1K-bit 
test chip. The minimal feedback resistance required to prevent up- 
set vs LET is calculated by assuming an activation energy of 0.10 
eV to estimate the decrease in feedback resistor value as a function 
of temperature. 22 refs., 8 figs., 1 tab. 


50537 (VTT-TIED-931) Spaceradiation effects on electron- 
ics. Salminen, Arto. Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Jan 1989. 80p. (In Finnish). Order Number DE90602874. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The failure mechanisms and radiation hardening of electronic de- 
vices in spaceborne environment are considered. Radiation 
hardened components and radiation shielding of electronics are de- 
scribed. Because of the radiation belts and particle radiation from 
the Sun, the near earth space is hostile to electronics. Besides cos- 
mic radiation represents fully random failure source, against which 
redundant methods have to be applied. Failures caused by 
absorbed doses can be dealt with component selection, layout ad- 
justment and addition of absorber. Prepairing for radiation damage 
presupposes the calculation of absorbed doses and SEU-cross sec- 
tions from flight parameters. Thus the expected lifetime for 
spacecraft can be estimated. The above observations belong to the 
domain of normal routine operation in space electronic engineering 
and product assurance, which has a crucial meaning in space tech- 
nology. Devices are to operate years without failure in demanding 
conditions. The reliable products are result of careful consideration 
of space environment from the beginning of device design. This ap- 
plies especially to component selection and circuit design. 


50538 A monolithic integrated device for fast radiation de- 
tection with an optical output. Wang, C. (Lawrence Livermore 
National Lab., Livermore, CA (US)); Bar-Chaim, N.; Lau, K.Y. pp. 
118 of Miniature optics and lasers. Cramer, L.E.; Forrest, G.T.; 
Roychoudhuri, G SPIE Society of Photo-Optical Instrumentation En- 
gineers, Bellingham, WA (1988). (CONF-8801106—: Miniature optics 
and lasers, Los Angeles, CA (USA), 11-12 Jan 1988). 

Detection and characterization of high speed x-ray, gamma ray or 
particle beam signals in an intense radiation environment pose 
problems for conventional electronic systems since the presence of 
the intense radiation field interferes with the electronic systems 
used in the diagnostics. It is therefore highly desirable to remote the 
diagnostic equipments away from the radiation environment, where 
radiation sensors convert the radiation signals into electrical signals 
being transported to the remote location. However, the transporta- 
tion of these high speed signals with gigahertz bandwidths is not a 
trivial matter, due to its very high bandwidth and its total immunity 
to electromagnetic interference. It would therefore be necessary to 
convert the electrical signal from the radiation detector into an opti- 
cal signal for subsequent transportation. This is schematically 
illustrated in this paper where the transmitter refers to an electrical- 
to-light conversion device, and the optical fiber can be many 
kilometer long before affected by bandwidth limitations. Semicon- 
ductor lasers with gigahertz modulation bandwidths have been 
developed in recent years for high speed analog signal transmis- 
sion, and are ideal for the present application. Since these 
semiconductor lasers as well as the radiation detectors are 
fabricated from GaAs based compounds, it is logical to consider in- 
tegrating them into a single monolithic device. The integrated device 
takes the form shown in this paper it shows a photo (radiation) de- 
tector connected in series with a laser diode. The DC bias current is 
for biasing the lasing into the linear region above lasing threshold, 
and the signal generated from the photoconductor modulates the 
current into the laser thereby modulating the optical output. 


50539 High-powered, solid-state RF systems. Reid, D.W. (Los 
Alamos Nat. Lab., Los Alamos, NM (US)). pp. 2030 of Proceedings 
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of the 1987 IEEE particle accelerator conference: Accelerator engi- 
neering and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service 
Center, Piscataway, NJ (1987). (CONF-870302-: Particle accelera- 
tor conference, Washington, DC (USA), 16-19 Mar 1987). 

Over the past two years, the requirement to supply megawatts of 
rf power for space-based applications at UHF and L-band frequen- 
cies has caused dramatic increases in silicon solid-state power 
capabilities in the frequency range from 10 to 3000 MHz. Radar and 
communications requirements have caused similar increases in gal- 
lium arsenide solid-state power capabilities in the frequency range 
from 3000 to 10000 MHz. This paper reviews the present state of 
the art for solid-state rf amplifiers for frequencies from 10 to 10000 
MHz. Technical specifications regarding phase and amplitude stabil- 
ity, efficiency, and system architecture are discussed. Solid-state rf 
amplifier susceptibility to radiation damage has been examined. 


4403 Miscellaneous Instruments 
Refer also to citation(s) 49203, 49272, 49396, 50336, 50798, 51335 


50540 (AEEW-M-2487(pt.1)) Program to operate the TSI 
electrical aerosol analyser using an IBM-PC microcomputer - 
technical background. Horton, K.D.; Mitchell, J.P.; Snelling, K.W. 
UKAEA Atomic Energy Establishment, Winfrith (UK). Chemistry Div. 
Feb 1988. 18p. Order Number DE90602867. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A program has been written to enable the TSI Electrical Aerosol 
Analyser (EAA model 3030) to be operated using an IBM-PC micro- 
computer. Although much of the program is based on the software 
supplied by TSI Inc to collect and process data from the EAA, it in- 
corporates numerous improvements including the option to operate 
the EAA automatically via a TS! Differential Mobility Particle Sizer 
interface. When compiled, the program enables the data reduction 
which takes into account the significant cross-channel sensitivity of 
the EAA, to be performed in about 30 seconds making it possible to 
use the EAA to monitor rapid changes in the behaviour of sub- 
micron aerosol particles. (author). 


50541 (AEEW-M-2487(pt.2)) Program to operate the TSI 
electrical aerosol analyser using an IBM-PC microcomputer - 
users guide. Horton, K.D.; Mitchell, J.P.; Snelling, K.W. UKAEA 
Atomic Energy Establishment, Winfrith (UK). Chemistry Div. Jan 
1988. 55p. Order Number DE90602868. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

EAA.BAS program. 

The program EAA.BAS controls the operation of the Electrical 
Aerosol Analyser (EAA), the reduction of of the data using the 
Twomey iteration algorithm and the output of results in tabular or 
graphical form. It has been written from first principles, although it 
resembles the TSI software for the Apple microcomputer. EAA.BAS 
operates with a series of menus, from which the user can selection 
option(s) in order to operate the EAA, process raw data into size 
distributions and store/retrieve data files. (author). 


50542 


(AEEW-R-2268) Calibration of a Polytec HC-15 opti- 
cal particle analyser with water-droplet aerosols. Marshall, |.A.; 
Mitchell, J.P.; Nichols, A.L.; Jones, A.R. UKAEA Atomic Energy Es- 
tablishment, Winfrith (UK). Chemistry Div. Feb 1988. 54p. Order 
Number DE90602869. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 


Water-droplet aerosols are of interest in many industrial 
processes, and their efficient removal from any gaseous effluent re- 
quires quantification of droplet concentrations and size distributions. 
Optical aerosol analysers such as the Polytech HC-15 can be used 
to monitor the number concentration and size distribution of such 
aerosols. However, the intensity of the scattered light detected is 
dependent on the refractive index of the aerosol droplets. A method 
has been developed to calibrate the Polytech HC-15 with water 
droplets that have been transported through a single-stage impactor 
whose characteristic 50% cut-off diameter (Ds9) can be varied over 
the size range 3 to 18 wm aerodynamic diameter. The Dso of a par- 
ticular assembly can be related to the appropriate size channel of 
the Polytech by comparing the measured droplet-size distributions 
with and without the removable collection stage in position. (author). 


266 ERA Vol. 14, No. 23 


50543 (BARC—1450) Method of surface area measurement 
of fuel materials by fission gas release at low temperature. 
Kaimal, K.N.G.; Naik, M.C.; Paul, A.R.; Venkateswarlu, K.S. Bhabha 
Atomic Research Centre, Bombay (India). 1989. 12p. Order Number 
DE90602870. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The present report deals with the development of a method for 
surface area measurement of nuclear fuel as well as fissile doped 
materials by fission gas release study at low temperature. The 
method is based on the evaluation of knock-out release rate of fis- 
sion '%°Xe from irradiated fuel after sufficient cooling to decay the 
short lived activity. The report also describes the fabrication of an 
ampoule breaker unit for such study. Knock-out release rate of 1>Xe 
has been studied from UO2z powders having varying surface area 
’S’ ranging from 270 cm?/gm to 4100 cm?/gm at two fissioning rates 
101f/cem®. sec. and 3.2x10'°f/cm.sec. A relation between K and A 
has been established and discussed in this report. (author). 6 refs. 


50544 (BNL-43114) Single crystal diffraction. Axe, J.; 
Brown, J.; Cable, J.; Mason, S.; Schoenborn, B. Brookhaven Na- 
tional Lab., Upton, NY (USA). 1989. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8906213—1: Department of Energy workshop for advanced neutron 
source, Oak Ridge, TN (USA), 9 Jun 1989; BIO-4531). Order Num- 
ber DE90000024. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

Crystallographic techniques are used in many scientific fields, 
and, at first instance, all applications appear to use the same theory 
and instrumentation. However a closer look at the requirements 
posed by the different fields reveals that the strategies for both 
analysis and data collection employ quite different approaches, 
based on widely different demands. In the following sections we 
highlight the differences between the major usages of neutron crys- 
tallography. From a perusal of the different requirements, it is clear 
that several different instruments are required, some with overlap- 
ping characteristics. We do not specifically address the number of 
instruments required in each category, but some comments on the 
total usage are given in each section. 


50545 Large holographic diffraction gratings made by a 
multiple exposure technique. Wosinski, L. (Institute of Optical Re- 
search, Stockholm (Sweden)); Breidne, M. pp. 436 of Short 
wavelength coherent radiation: Generation and applications. Pro- 
ceedings: Volume 2. Falcone, R.W.; Kirz, J. Optical Society of 
America, Washington, DC (1988). From 4. topical meeting on short 
wavelength coherent radiation: generation and applications; North 
Falmouth, MA (USA); 26-29 Sep 1988. 

The maximum size of a holographic grating that can be manufac- 
tured in a specific set-up is, in principle, limited by the size of the 
collimating optics (mirrors) in this set-up. A technique, which permits 
to circumvent the limitation set by the mirrors and fabricate large 
holographic gratings, is described. The accuracy of phase agree- 
ment, when two gratings are bound together, is better than 4/20. 2 
refs., 3 figs. 


50546 (DOE/ER/60642-2) Positron ring system using anger- 
type detectors: Progress report, January 1, 1988—-December 31, 
1989. Karp, J.S. Pennsylvania Univ., Philadelphia, PA (USA). Sep 
1989. 25p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER60642. Order Number DE90000059. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The PENN-PET scanner has been studied to characterize its per- 
formance and evaluate its capabilities. This design offers high 
spatial resolution in all three dimensions, high sampling density 
along all three axes without scanner motion, a large axial aceptance 
angle, good energy resolution, and good timing resolution. This re- 
sults in three-dimensional imaging capability with high sensitivity 
and low scatter and random backgrounds. The spatial resoltuion is 
5.5 mm (FWHM) in all directions near the center. The true sensitiv- 
ity, for a brain-sized object, is a maximum of 85 kCPS/pCi/ml and 
the scatter fraction is a minimum of 10%, both depending on the 
lower level energy threshold. The scanner can handle up to 5 mCi 
in the field-of-view, at which point the randoms equals the true coin- 
cidences and the detectors reach their countrate limit. We have so 
far acquired F-FDG brain studies and cardiac studies, which show 





the applicability of our scanner for both brain and whole-body imag- 
ing. With the results to date we feel that this design results in a 
simple yet high performance scanner which is applicable to many 
types of static and dynamic clinical studies. We continue to pursue 
areas that will lead to improvements in performance. In addition, the 
PENN-PET scanner gives us the opportunity to study volume imag- 
ing in ways that are not possible with other existing PET scanners. 


50547 (IGC—103) yp based automation system for Raman 
and Rayleigh spectrometers. Kesavamoorthy, R.; Arora, A.K.; Va- 
sumathi, D. Indira Gandhi Centre for Atomic Research, Kalpakkam 
(India). 1988. 21p. Order Number DE90602871. Available from 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

up based data acquisition cum automation system for Raman and 
Rayleigh Spectrometers is described. The experiments require si- 
multaneous acquisition of different digital data in two separate 
counters, their storage and rotation of grating through stepper motor 
in a repetitive cycle. Various modes of operation are selected 
through a function keyboard. The current status of the experiment is 
also displayed using 7 segment 12 element display unit. The input 
parameters are fed through a hexadecimal keyboard before the 
start of the experiment. The stored data can be send to a printer/ 
terminal or to a PC through a serial port after the completion of the 
experiment. (author). 


50548 (INIS-BR-1622) In situ response time measurements 
of RTD temperature sensors. Goncalves, I.M.P. Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). 1985. 
94p. (In Portuguese). Order Number DE90602872. Available from 
NTIS (US Sales Only), PC AOS5/MF A01 - OSTI; INIS. 

The loop-current-step-response test provides a mean for deter- 
mining the time constant of resistence thermometers. The test 
consist in heating the sensor a few degrees above ambient temper- 
ature by causing a step pertubation in the electric current that flows 
through the sensor leads. The developed mathematical transforma- 
tion permits to use data collected during the internal heating 
transient to predict the sensor response to perturbations in fluid 
temperature. Experimental data obtained show that the time con- 
stant determined by method is within 15 percent of true value. The 
loop-current-step-response test is a remote in situ test, which can 
be performed with the sensor installed in the process. Consequently 
it takes account the local heat transfer conditions, and appropriated 
for nuclear power plants, where sensors are installed in points of 
difficult access. (author). 


50549 (lYaF-88-150) AF-1700 single nanosecond pulse 
shape recorder. Kuper, Eh.A.; Plotnikov, A.E.; Shejngezikht, A.A.; 
Derkach, Yu.P.; Korinets, S.V. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1988. 20p. (in Russian). Order Number 
DE90605600. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

MN-08591. 

Description of AFI-1700 nanosecond pulse recorder designed for 
measuring fast single processes is presented. The time scale length 
is 768 ns, quantification step is 1 ns. The device allows one to 
record signals with the maximum spectrum frequency of up to 300 
MHz. The device is designed in the CAMAC standard. 4 refs.; 8 
figs. 


50550 (LBL-26473) Optical data transmission systems in 
radiation environment. Leskovar, B. Lawrence Berkeley Lab., CA 
(USA). May 1989. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-890911-8: International 
conference on operability of nuclear systems in normal and adverse 
environments, Lyon (France), 18-22 Sep 1989). Order Number 
DE90000174. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The rapidly expanding field of optical data transmission includes a 
wide variety of particle accelerator, detector and nuclear power fa- 
cility applications in which transmission systems are required to 
withstand exposure to the radiation background. Fiber optic links 
provide several major advantages over conventional electronic data 
transmission systems. These include immunity to electromagnetic 
interference and low transmission losses for very high data rates. In 
this paper the state of the art of optical transmitters, low loss fiber 
waveguides and receivers in radiation environment is reviewed and 
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summarized. Emphasis is placed on the effects of irradiation on the 
performance of light emitting and laser diodes, optical fiber waveg- 
uides, photodiodes and associated electronics components and 
subassemblies. 16 refs., 6 figs. 


50551 (LBL-27303) Photolithography: A new tool for ce- 
ramic science. Roedel, J.; Glaeser, A.M. Lawrence Berkeley Lab., 
CA (USA). Jun 1989. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. (CONF-890426-29: 
Spring meeting of the Materials Research Society, San Diego, CA 
(USA), 24-28 Apr 1989). Order Number DE90000135. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A recently developed technique combining photolithography, ion 
beam milling, and hot pressing allows the production of submicron- 
scale controlled-geometry, controlled-crystallography pore structures 
in controlled misorientation bicrystals, single crystal-polycrystal 
ensembles, and polycrystal-polycrystal ensembles. Such microde- 
signed interfacial structures provide a new tool for studying 
fundamental aspects of microstructural evolution. Current applica- 
tions of the technique, opportunities for future research, and future 
extensions and refinements of the technique are described. 38 refs., 


9 figs. 


50552 (SAND-89-1170C) Three dimensional finite element 
calculations of an experimental quartz rotation sensor. Reese, 
G.M.; Marek, E.L.; Lobitz, D.W. Sandia National Labs., Albu- 
querque, NM (USA). 1989. 12p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-8910216—1: 
Ultrasonics symposium, Montreal (Canada), 3 Oct 1989). Order 
Number DE90000667. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A 3-D, finite element study of an AT-cut quartz strip-line resonator 
for use as a rotation sensor is presented. This is the first 3 
dimensional analysis of such a resonator. Modelling of all three di- 
mensions is required in order to understand the coupling between 
the thickness-shear motion and thickness-length type flexure and to 
consider geometric variations in the length direction. Experimental 
and predicted vibrational frequencies agree with less than 1% error. 
The relative strengths of electromechanical coupling also show 
good agreement with experiment. Thickness-shear motions in both 
transverse directions are well modelled. Because of the thin geome- 
try, a large number of high order flexure modes must also be 
considered. The resulting 3-D spectrum is considerably richer in 
modes than the corresponding 2-D results. The model mesh is quite 
fine, requiring more than 65,000 degrees of freedom. The high or- 
der modes (the desired shear modes are greater than the 100th 
mode in the spectrum) are carefully classified using a straightfor- 
ward procedure which gives the effective piezoelectric coupling to 
specific electrode geometries. The finite element method allows 
quick analysis of the influence of variations in geometric parame- 
ters. In addition, it provides valuable information, such as the 
displacement and strain patterns, that can be very difficult to obtain 
experimentally. 9 refs., 7 figs. 


50553 (SAND-89-1559C) Field test results of a borehole 
directional radar. Chang, Hsi-Tien. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-891057-—1: 3. 
international symposium on borehole geophysics, Las Vegas, NV 
(USA), 2-5 Oct 1989). Order Number DE89014477. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Borehole Directional Radar System is a high-power, high- 
resolution tool that is being developed to locate lithologic layers of 
fractures away from a wellbore. The prototype is a 50-kW peak- 
power pulsed directional radar system that determines fracture loca- 
tion by transmitting powerful radar pulses, 8 nanoseconds in length, 
in a known direction from a borehole. The frequency spectrum of 
the pulses ranges up to the VHF band, which is between 30 and 
300 MHz. The transmitter and receiver rotate in place, permitting 
the tool to scan for fractures in all directions from the borehole. Be- 
cause discontinuities in the rock interrupt and reflect radar signals, 
signals that return to the tool’s receiving antenna indicate fractures. 
The distance of the fracture from the borehole is determined by the 
time delay of the return signal. The radio frequency signal is sam- 
pled and transmitted to the surface by wireline at audio frequencies, 
and then reconstructed at the surface using a personal computer. 
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The key to the tool's potential is its ability to accurately measure 
distance and direction of a lithologic discontinuity underground. This 
paper presents field test results that show the capabilities of the tool 
for locating lithological discontinuities up to 10.5 m (34.5 ft) away 
from a wellbore. Unique features of the system are discussed. Po- 
tential applications of the system are described, such as locating 
gas and oil reservoirs below a salt dome and possibly detecting a 
blow-out well with or without casing. 10 refs., 8 figs. 


50554 (UCID-21751) Design of incoherent imaging arrays. 
Fitch, J.P. Lawrence Livermore National Lab., CA (USA). 13 Aug 
1989. 9p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90000861. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Two techniques which we have used to design telescope arrays 
for high resolution imaging applications are described. The first 
technique is applicable to arrays with a relatively small, O(10), num- 
ber of apertures and is essentially an exhaustive search with a 
simple in-line test which allows the search space to be “pruned” by 
an order of magnitude. In the second technique, arrays of a large 
number of apertures are designed using a fractal approach by re- 
cursively combining the results from several array patterns with 
fewer apertures. 1 ref., 13 figs., 1 tab. 


50555 (UCID-21806) Development of x-ray holography for 
biological imaging. Trebes, J.E. Lawrence Livermore National 
Lab., CA (USA). Aug 1989. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. Order Number 
DE90000876. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Short communication. MOLECULAR STRUCTURE/holography; 
X-RAY EQUIPMENT; BIOLOGY; IMAGE PROCESSING; HOLOG- 
RAPHY; SPATIAL RESOLUTION; X-RAY LASERS 


50556 (UCRL—100290) Laser ionization mass spectroscopy. 
Bernardez, L.J. Ill; Siekhaus, W.J. Lawrence Livermore National 
Lab., CA (USA). Oct 1989. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-891068-1: 3. 
annual IMOG conference for UCRL 100290, Kansas City, MO 
(USA), 18 Oct 1989). Order Number DE89008039. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Laser lonization Mass Spectroscopy (LIMS) is a simple technique 
with several advantages and disadvantages over standard mass 
spectroscopy techniques. The LIMS technique uses a laser to va- 
porize a small portion of a sample. The vapor from the sample 
consists of a mixture of charged and neutral atoms or fragments. 
Using electrostatic grids, the ions (positive or negative) are given a 
known amount of kinetic energy and sent down a time-of-flight tube. 
The time it takes the ions to travel down the flight tube is recorded. 
Knowing the ions’ energy, the length of the flight tube, and the time 
it takes the ions to travel that distance, the masses of the ions can 
be calculated. The instrument we use is a LIMA 3 made by Cam- 
bridge Mass Spectrometry. It has a Quanta Ray DCR-11 Nd:YAG 
laser, which we frequency-quadruple to 266 nm. The laser spot size 
is typically between 2 and 5 microns in diameter and the pulse 
width is between 5 and 10 nanoseconds. The energy of the laser is 
continually variable between 0.1 and 3.0 millijoules. The detector is 
a 17-stage venetian-blind multiplier made by Thorn EMI. The analy- 
sis is carried out under vacuum, usually between 10-® and 10-9 
Torr. The LIMA 3 has several useful features such as: a He-Ne pilot 
laser used to target the Nd:YAG laser; a microscope (which is used 
to view the sample through the laser optics); and a precision sam- 
ple stage for accurate sample alignment. 6 figs., 1 tab. 


50557 (UCRL-101800) A fiber-fed imaging spectrometer. 
Ziock, K.P.; Hailey, C.J. Lawrence Livermore National Lab., CA 
(USA). 25 Aug 1989. 7p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-890836-16: 33. 
SPIE annual international technical symposium on optical and opto- 
electronic applied science and engineering, San Diego, CA (USA), 
6-11 Aug 1989). Order Number DE90001008. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

We report a novel, imaging, low-energy (.1-10 MeV) gamma-ray 
spectrometer. This device has excellent position resolution (~2 mm 
@ 350 keV), near unity quantum efficiency, and alkali halide-type 
energy resolution at an extremely low cost per unit area. This is 
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possible through the separation of the energy and position sensing 
functions in an alkali halide-based gamma-ray detector. 5 refs., 6 
figs. 


45 EXPLOSIONS AND EXPLOSIVES 


4501 Chemical 


50558 (LA-UR-89-2550) Study of new materials for gun pro- 
pellant formulations. Lee, Kien-Yin; Stinecipher, M.M. Los Alamos 
National Lab., NM (USA). [1989]. 5p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-36. (CONF-8910157—1: American Defense Prepared- 
ness Association's (ADPA) international joint symposium on 
compatibility of plastics and other materials with explosives, propel- 
lants and pyrotechnics, and processing propellants, explosives, and 
ingredients, Vir Order Number DE89015285. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

We are searching for new energetic materials to improve gun- 
propellant formulations. Theoretical calculations indicate that certain 
types of high nitrogen compounds produce lower average- 
molecular-weight gases than those with more carbon, and low 
average-molecular-weight by-products contribute to higher impetus. 
Therefore, our target compounds were chosen to contain only the 
elements C, H, N, and O, with a high percentage of nitrogen, be 
thermally stable and moderately insensitive to impact. The chemical 
preparations, impetus, flame temperatures, and heats of formation 
for the compounds are described. 


50559 (LA-UR-89-2551) Improved synthesis and properties 
of 3,6-diamino-1,2,4,5-tetrazine and 3,6-dihydrazino-1,2,4,5- 
tetrazine. Coburn, M.D.; Ott, D.G.; Stine, J.R.; Stinecipher, M.M. 
Los Alamos National Lab., NM (USA). [1989]. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-8910157—2: American Defense Preparedness Association’s 
(ADPA) international joint symposium on compatibility of plastics 
and other materials with explosives, propellants and pyrotechnics, 
and processing propellants, explosives, and ingredients, Vir Order 
Number DE89015284. Available from NTIS, PC A0O2/MF A0O1 - 
OSTI; GPO Dep. 

The chemical preparation of: (a) 3,6-diamino-1,2,4,5-tetrazine and 
(b) 3,6-dihydrazino-1 ,2,4,5-tetrazine is described. The explosive per- 
formance of the compounds was calculated with the BKW code. 3 
refs., 2 tabs. 


50560 (LA-UR-89-2622) Calibration curves for some stan- 
dard Gap Tests. Bowman, A.L.; Sommer, S.C. Los Alamos 
National Lab., NM (USA). 1989. 4p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-36. (CONF-8908139-1: 
DEA-A-76-G-1218 meeting, Picatinny Arsenal, NJ (USA), 22-24 Aug 
1989). Order Number DE89016599. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The relative shock sensitivities of explosive compositions are 
commonly assessed using a family of experiments that can be de- 
scribed by the generic term “Gap Test.” Gap tests include a donor 
charge, a test sample, and a spacer, or gap, between two explo- 
sives charges. The donor charge, gap material, and test dimensions 
are held constant within each different version of the gap test. The 
thickness of the gap is then varied to find the value at which 50% of 
the test samples will detonate. The gap tests measure the ease 
with a high-order detonation can be established in the test explo- 
sive, or the “detonability,” of the explosive. Test results are best 
reported in terms of the gap thickness at the 50% point. it is also 
useful to define the shock pressure transmitted into the test sample 
at the detonation threshold. This requires calibrating the gap test in 
terms of shock pressure in the gap as a function of the gap thick- 
ness. It also requires a knowledge of the shock Hugoniot of the 
sample explosive. We used the 2DE reactive hydrodynamic code 
with Forest Fire bum rates for the donor explosives to calculate cali- 
bration curves for several gap tests. The model calculations give 
pressure and particle velocity on the centerline of the experimental 
set-up and provide information about the curvature and pulse width 
of the shock wave. 10 refs., 1 fig. 





50561 (SAND-88-2483C) Pulsed-laser-excited Raman spec- 
tra of shock-compressed triaminotrinitrobenzene. Trott, W.M.; 
Renlund, A.M. Sandia National Labs., Albuquerque, NM (USA). 
1989. 20p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-890811-31: 9. international 
symposium on detonation, Portland, OR (USA), 28 Aug - 1 sep 
1989). Order Number DE90000668. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Pulsed-laser-excited Raman scattering methods have been used 
to examine sustained shock compression of 1,3,5-triamino-2,4,6- 
trinitrobenzene (TATB) at an optical window interface. Records of 
vibrational frequency shifts and line shape changes have been ob- 
tained under variable and well-controlled shock loading using a 
63-mm-diameter compressed gas gun to provide a planar impact 
geometry. To facilitate interpretation of the shock data. Raman 
spectra of TATB samples at elevated temperatures and ambient 
pressure have also been acquired. Raman modes identified with the 
nitro and amino groups in TATB exhibit complex behavior arising 
from interactions associated with the extensive intra- and inter- 
molecular hydrogen bonding network in this material. The distinct 
(and frequently competing) effects of pressure and temperature on 
these modes are discussed in relation to the known insensitivity of 
TATB to shock initiation. 20 refs., 9 figs. 


50562 (SAND-89-1125C) Simulation of blasting induced 
rock motion using spherical element models. Taylor, L.M.; 
Preece, D.S. Sandia National Labs., Albuquerque, NM (USA). 1989. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-8910198—1: 1. U.S. conference on dis- 
crete element methods (DEM) and education workshop on DEM, 
Golden, CO (USA), 19-20 Oct 1989). Order Number DE89016527. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Control of the rock motion associated with blasting can have sig- 
nificant economic benefits. For example, surface coal mining can be 
made more efficient if the overburden material can be cast further 
with explosives, leaving less work for mechanical equipment. The 
final muck pile shape in very type of surface and underground biast- 
ing is controlled by the blasting induced motion of the rock. A 
theoretically sound method of predicting rock motion will be benefi- 
cial to understanding the blasting process. Discrete element 
methods have been used for some time to predict rock motion re- 
sulting from blasting. What all of these approaches had in common 
was the use of polygonal elements with corners and sides as well 
as aspect ratio. Reasonably good results were obtained but treat- 
ment of the interactions of the corners and sides of elements was a 
computationally intensive process that made long simulations with 
many elements expensive to perform. The use of spherical ele- 
ments showed increased efficiency but lacked the mechanisms for 
treating the bulking of the rock mass. The computer program devel- 
oped was converted from an explicit code to an event-driven code 
and some bulking mechanisms were added that allowed spherical 
elements to exert a torque on other spherical elements with which 
contact was made. The architecture of this program and its event- 
driven nature made it difficult to vectorize for efficient execution on 
vector processing machines. A new code called DMC (Distinct Mo- 
tion Code) has been developed this past year. DMC was designed 
and written especially to take advantage of super computer vector 
processing capabilities. This paper will discuss the use of DMC to 
perform accurate rock motion calculations with very reasonable 
computation times. 9 refs., 7 figs., 3 tabs. 


50563 (UCRL-99565) Non-equilibrium effects of slow diffu- 
sion controlled reactions on the properties of explosives. van 
Thiel, M.; Ree, F.H. Lawrence Livermore National Lab., CA (USA). 
Aug 1989. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-89081 1-37: 9. international sym- 
posium on detonation, Portland, OR (USA), 28 Aug - 1 sep 1989). 
Order Number DE90000822. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

We describe the effect of the growth of several phases on the 
calculated equilibrium properties of explosive product mixtures. 
Calculations made with a_ statistical-mechanical multi-phase 
chemical-equilibrium (CHEQ) code are compared with experiment. 
Such comparisons show that the EOS of two condensed carbon 
phases deviate from equilibrium and indicates the appearance of a 
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nitrogen rich phase at high pressure. A cluster structure is discussed 
in terms of recent theory and experiment, and preliminary calcula- 
tions, replacing diamond with an estimated cluster EOS indicate 
small but, for some design work, significant changes of 0.3% in den- 
sity and 2% in energy at constant P and T. 22 refs., 2 figs., 1 tab. 


50564 (UCRL—100832) Thermodynamic properties and hy- 
drodynamic response of high-density high-temperature C H N 
O mixtures. van Thiel, M. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 9p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-890812-56: American 
Physical Society topical conference on shock compression of con- 
densed matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order 
Number DE90000836. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The development of practical state equations for explosive prod- 
ucts has proceeded from the simple ideal gas to an exponential 
form. This was an adequate representation for the expanding gases 
behind the detonation front. Overdriven shock states showed devia- 
tions from this form, that could be related to phase changes 
observed in Chemical Equilibrium Calculations with the CHEQ code. 
These calculations show that the interactions of nitrogen and COz 
with water are of special significance for accurate representation of 
HMX based explosives. The equilibrium phase line for the separa- 
tion of a nitrogen rich phase is not known above 700 K but several 
analyses show that the graphite to diamond line is raised signifi- 
cantly above its equilibrium location. This may be interpreted as a 
small carbon-cluster effect. Preliminary analysis shows small but 
significant effects due to carbon cluster EOS. CO dissociation kinet- 
ics needs further study. 27 refs., 6 figs., 1 tab. 


50565 (UCRL—101689) Particle size effects in the initiation 
of explosives containing reactive and nonreactive continuous 
phases. Simpson, R.L.; Helm, F.H.; Crawford, P.C.; Kury, J.W. 
Lawrence Livermore National Lab., CA (USA). 22 Aug 1989. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-890811-33: 9. international symposium on 
detonation, Portland, OR (USA), 28 Aug - 1 sep 1989). Order Num- 
ber DE90000786. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

The shock sensitivity of HMX formulations has been determined 
using gun-driven wedge tests and multiple manganin pressure 
gauge tests. Mean HMX particle size was varied from 5um to 
1700um. Formulations with inert and reactive continuous fluid 
phases as well as extrusion cast formulations were tested. Both the 
HMX particle size and nature of the continuous phases were shown 
to affect the shock sensitivity. Radiometric experiments were also 
done to help verify the conclusions about reactivity drawn from the 
wedge and gauge experiments. 16 refs., 22 figs., 4 tabs. 


50566 (UCRL-101761) Detonation product equation of state 
for Baratol. Kury, J.W.; Breithaupt, R.D. Lawrence Livermore Na- 
tional Lab., CA (USA). 18 Aug 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890811-38: 9. international symposium on detonation, Portland, OR 
(USA), 28 Aug - 1 sep 1989). Order Number DE90001050. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The metal acceleration ability of the composite explosive Baratol 
was experimentally determined using a Fabry Perot velocimeter. 
The Baratol reaction zone has a von Neuman spike pressure of 
23.5 GPa. The performance of Baratol was found to be geometry 
dependent which is attributed to the slow reaction of barium ni- 
trate’s oxygen with the TNT detonation products. About 35% of the 
oxygen reacted in the 7 ysec available for metal acceleration. The 
experimental results were used to generate an equation of state 
“recipe” for use in hydrodynamic calculations of the wedge test. 12 
refs., 10 figs., 4 tabs. 


50567 (UCRL-101861) Reactive flow measurements and 
calculations for ZRH2-based composite explosives. Murphy, 
M.J.; Simpson, R.L.; Breithaupt, R.D.; Tarver, C.M. Lawrence Liver- 
more National Lab., CA (USA). 18 Aug 1989. 9p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-48. 
(CONF-890811-35: 9. international symposium on detonation, Port- 
land, OR (USA), 28 Aug - 1 sep 1989). Order Number DE90000831. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
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Cylinder test, Fabry-Perot laser interferometric and detonation 
velocity-charge diameter experiments were done to determine the 
detonation reaction zone structures and reaction product equations 
of state of a family of HMX/AP/ZrH2/estane explosives. This experi- 
mental data base is used to develop ignition and growth reactive 
flow models of the detonations waves in these composite explo- 
sives. The experiments and calculations clearly demonstrate the 
Zeldovich-von Neumann-Doering (ZND) structure of the detonation 
reaction zones which are several millimeters long. The inferred re- 
action rates imply that the HMX in these formulations reacts first at 
rates comparable to those measured in other HMxX-based 
explosives and propellants. The remaining components of these ex- 
plosives then decompose at much slower rates. However, this 
decomposition is rapid enough to contribute to the propagation of 
the detonation wave and to the total energy delivered in metal ac- 
celeration applications. 22 refs., 9 figs. 


50568 (UCRL-101862) Reaction zone structure in supra- 
compressed detonating explosives. Green, L.G.; Tarver, C.M.; 
Erskine, D.J. Lawrence Livermore National Lab., CA (USA). 18 Aug 
1989. 12p. Sponsored by U.S. Department of Defense. DOE 
Contract W-7405-ENG-48. (CONF-89081 1-34: 9. international sym- 
posium on detonation, Portland, OR (USA), 28 Aug - 1 sep 1989). 
Order Number DE90000832. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Nanosecond time resolved particle velocity histories of supracom- 
pressed detonation waves in TNT-, TATB-, and HMxX-based 
explosives are measured using a VISAR laser velocimeter and cal- 
culated using the ignition and growth reactive flow hydrodynamic 
computer code model. The Zeldovich-von Neumann-Doering (ZND) 
detonation wave structure is observed at pressures more than twice 
the self-sustaining detonation wave pressure. TNT and TATB exhib- 
ited a fast reaction which liberates approximately 80% of the total 
available exothermicity within 50 ns, followed by a slower reaction 
which lasts another 100-200 ns. These reaction rates are not 
strongly dependent on the initial shock pressure. The slower reac- 
tion is attributed to diffusion controlled solid carbon coagulation. The 
ignition and growth model using a ZND type model with a fast reac- 
tion preceding a slower reaction to the fully reacted product state 
accurately calculates the VISAR experimental data for TNT, LX-17, 
PBX 9404 and RX-26-AF. 21 refs., 15 figs., 3 tabs. 


50569 (UCRL-101902) Phase changes in carbon and nitro- 
gen systems: Their effects on the detonation properties of 
high explosives. Ree, F.H.; van Thiel, M. Lawrence Livermore Na- 
tional Lab., CA (USA). Aug 1989. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890811-36: 9. international symposium on detonation, Portland, OR 
(USA), 28 Aug - 1 sep 1989). Order Number DE90000829. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The first part of this paper describes a new three-phase equation 
of state of condensed carbon and effective intermolecular potentials 
of No—-N2, No—-N, and N-N pairs in fluid phase. We then examine a 
supercritical phase change in N2—-H2O mixtures using computer 
simulations and a chemical equilibrium model. The second part 
deals with applications to two explosives, RX-23-AB and LX-14. The 
calculation shows that the detonation behavior of these explosives 
is relatively insensitive to the dissociation of nitrogen (to 90 GPa) 
but sensitive to the predicted No-H2O phase separation. For LX-14 
we predict that diamond in detonation products will melt near 70 
GPa along the Hugoniot and will transform to graphite near 8.5 GPa 
along the Chapman-Jouguet adiabat. 26 refs., 5 figs., 2 tabs. 
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50570 (AD-A-208276/6/XAB) Pn from the Nevada Test Site. 
Technical report, 3-9 May 1988. Burdick, L.J.; Saikia, C.K.; Smith, 
N.F. Woodward-Clyde Consultants, Pasadena, CA (USA). 15 Dec 
1988. 81p. (WCCP-R-88-03). Available from NTIS, PC AO5/MF A01. 

A regional event discriminant is being developed and tested, 
based on the waveform of high frequency Pn. The data base being 
used in the development consists of signals from explosions and 
earthquakes recorded on the western U.S. digital network. It has 
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been discovered that at most stations the waveform of Pn onset is 
remarkably stable and different from the corresponding waveforms 
from earthquakes. A forward modeling study of broad band explo- 
sion Pn's revealed that the distinctive character of their waveform is 
caused by a strong pPn arrival. Depth phases from earthquakes ar- 
rive much later in the signal. It was found that a clear effective pPn 
arrival was present in all cases. However, it consistently arrives 
later than the predicted elastic time. For Pahute events, the ampli- 
tude of effective pP is close to the elastic predictions. For Yucca 
Valley, it is consistently larger indicating the effect of a site depen- 
dent nonlinear process in the source region. An appropriate value of 
t* for Pn appears to be in the range of 0.1 to 0.2 seconds. The fre- 
quency content of the explosion Pn energy indicates that it is 
caused by turning rays in the lid gradient rather than true head 
waves traveling on the crust mantle interface. The discrimination 
capacity of the Pn waveform was measured quantitatively by corre- 
lating the average explosion Pn trace with a data base of explosion 
and earthquake signals. 


50571 (AD-A-208603/1/XAB) Analytic barrage attack model. 
Final report, January 1986-January 1989. St Ledger, J.W.; 
Naegeli, R.£.; Dowden, N.A. Air Force Weapons Lab., Kirtland AFB, 
NM (USA). Nuclear Criteria Group Secretariat. Jan 1989. 60p. 
(NCGS-89-2). Available from NTIS, PC A04/MF A01. 

An analytic model is developed for a nuclear barrage attack, as- 
suming weapons with no aiming error and a cookie-cutter damage 
function. The model is then extended with approximations for the ef- 
fects of aiming error and distance damage sigma. The final result is 
a fast running model which calculates probability of damage for a 
barrage attack. The probability of damage is accurate to within 
seven percent or better, for weapon reliabilities of 50 to 100 per- 
cent, distance damage sigmas of 0.5 or less, and zero to very large 
circular error probabilities. FORTRAN 77 coding is included in the 
report for the analytic model and for a numerical model used to 
check the analytic results. 


50572 (AD-A-208604/9/XAB) Analytic representation of the 
target acquisition process in NUFAM (Nuclear Fire Planning 
and Assessment Model) Ill. Final report, November 1988-March 
1989. Youngren, M.A. Army Concepts Analysis Agency, Bethesda, 
MD (USA). Mar 1989. 46p. (CAA-TP-89-2). Available from NTIS, 
PC A03/MF A01. 

This paper describes a method for determining the probability that 
a combat unit is acquired, available for fire by a nuclear weapon, is 
fired on, and is hit by a nuclear weapon. This method was incorpo- 
rated as part of the Nuclear Fire Planning and Assessment Model 
lll (NUFAM Ill) used at the Concept Analysis Agency (CAA). The 
target acquisition data required are the Probability of Operational 
Target Acquisition (POTA) values generated by the CAA Target Ac- 
quisition Study Ill (TAS Ill). The basic approach used alternating 
renewal processes to represent the acquisition status and move- 
ment state of each unit in NUFAM Il. 


50573 (AD-A-208655/1/XAB) Dense plasma-jet propagation 
for endoatmospheric ballistic missile defense. Final report, 1 
October 1986-30 June 1988. R and D Associates, Alexandria, VA 
(USA). Washington Research Lab. Jun 1988. 79p. Available from 
NTIS, PC AO5/MF A01. 

A variety of schemes have been proposed for delivering lethal 
amounts of energy and/or momentum to targets such as missiles 
and high-speed aircraft. One class of technology involves the use of 
high-speed plasmas. The primary attraction of such technology is 
the possibility of utilizing relatively compact accelerators and electri- 
cal power systems that could allow highly mobile and agile 
operation from rocket or aircraft platforms, or in special ordnance. 
This research has been developing the experimental conditions 
necessary to achieve reasonable comparison with theoretical 
predictions for plasma-jet propagation in the atmosphere. Time- 
resolved measurements have been made of high-speed argon 
plasma jets penetrating a helium background (simulating xenon jets 
propagating into air). Basic radial confinement of the jet has been 
observed by photography and spectroscopy and structures in the 
flow field resemble those predicted by numerical calculations. Re- 
sults from successful initial experiments have been used to design 
improved diagnostic procedures and arcjet source characteristics for 
further experiments. 





50574 (CONF-870961—Vol.2, pp. 89-134) Shear wave veloci- 
ties from sonic logs in emplacement holes. Newmark, R.L. 
(Lawrence Livermore National Lab., CA (USA)). Sandia National 
Labs., Albuquerque, NM (USA). 1987. DOE Contract W-7405-ENG- 
48. From 4. symposium on containment of underground nuclear 
explosions; Colorado Springs, CO (USA); 21-24 Sep 1987. In 
Fourth symposium on containment of underground nuclear explo- 
sions. Proceedings: Volume 2. Order Number DE89009077. 
Available from NTIS, PC A21/MF A01. 

The shear wave velocity (Vs) combined with the compressional 
wave velocity (Vp) yields a value of the dynamic Poisson’s ratio. 
Poisson's ratio values are input to phenomenological calculations 
and are currently either derived from velocity measurements made 
on small core samples obtained in an emplacement hole or inferred 
from measurements made on samples obtained in nearby holes or 
similar materials. Vp is measured in emplacement holes by sonic 
logging (Dry Hole Acoustic Log - DHAL) and seismic methods. Vs 
is currently measured on selected core samples in the laboratory. In 
situ measurement of Vs would yield the variation of Poisson's ratio 
with depth. Relative shear-wave velocities can be calculated from 
signals recorded by the two-receiver DHAL (DHAL MR). An energy 
packet within the DHAL signals has been identified as a pseudo- 
Rayleigh wave that travels along the wall of the empty borehole. 
Biot has shown that the velocity of the Rayleigh energy is related to 
the shear wave velocity. The signals from the two DHAL receivers 
are filtered, windowed and cross-correlated to obtain the best esti- 
mate of the time delay between the arrival of this Rayleigh energy 
at each of the receivers. From this time delay, the pseudo-Rayleigh 
wave velocity is calculated. Using Biot’s relations and knowledge of 
the borehole diameter and signal wavelengths, Vs is calculated. To 
check the accuracy of this correlation method, the same technique 
is applied to the compressional wave arrivals in the signal. Vp esti- 
mated using this correlation technique compares well with Vp 
obtained by picking first arrivals. This technique is being applied to 
data obtained in holes drilled in a variety of materials at the Nevada 
Test Site (NTS). 


50575 (KCP-613-4185) DNC [Direct Numerical Control] at 
Allied-Signal Aerospace Company. Gault, B.C. Allied-Signal 
Aerospace Co., Kansas City, MO (USA). Kansas City Div. Aug 
1989. 37p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO4-76DP00613. (CONF-8909198—1: Networking numerical 
control conference, Schaumburg, IL (USA), 12-19 Sep 1989). Order 
Number DE89017704. Available from NTIS, PC AO3S/MF A011 - 
OSTI; GPO Dep. 

Direct Numerical Control (DNC) has been a part of the manufac- 
turing process at Allied-Signal Inc., Kansas City Division for about 
20 years. This paper will describe the history and evolutionary pro- 
cess behind our current DNC systems and some of the features of 
our systems that make them somewhat unique in the industry. 


50576 (SAND-89-0153C) Simulation of the EMP [electro- 
magnetic pulse] from ESD [eletrostatic discharge]. Boverie, B. 
Sandia National Labs., Albuquerque, NM (USA). [1989]. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-8909176-1: EOS electrostatic discharge 
symposium, New Orleans, LA (USA), 26-28 Sep 1989). Order Num- 
ber DE89014484. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Both bounded-wave and TEM-cell structures provide controlled, 
repeatable testing for ESD-generated EMP. Coaxial transmission 
line drivers are required for very fast rise times, but Marx genera- 
tors and peaking capacitors can be used otherwise. The pulse 
parameters most important to simulate accurately are rise time, 
peak amplitude, and pulse energy. 4 refs., 5 figs. 


50577 (SAND-89-2261-Pt.1) Sandia National Laboratories: 
The postwar decade. Furman, N.S. Sandia National Labs., Albu- 
querque, NM (USA). May 1989. 248p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90001132. Available from NTIS, PC A12/MF A01 - OSTI; 
GPO Dep. 

Sandia National Laboratories: The Postwar Decade is organized 
into two major sections: Part 1: “Heritage” and Part 2: “Nuclear 
Ordnance Engineer for the Nation.” Within this general structure, 
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the narrative connects a series of subjects, beginning with a Pro- 
logue that surveys the national and international events leading to 
development of the atomic bomb and establishment of the national 
laboratory complex under the Manhattan Engineer District. 


50578 (SAND-89-2261-Pt.2) Sandia National Laboratories: 
The postwar decade. Furman, N.S. Sandia National Labs., Albu- 
querque, NM (USA). May 1989. 585p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90001133. Available from NTIS, PC A25/MF A01 - OSTI; 
GPO Dep. 

Sandia National Laboratories: The Postwar Decade is organized 
into two major sections: Part 1: “Heritage” and Part 2: “Nuclear 
Ordnance Engineer for the Nation.” Within this general structure, 
the narrative connects a series of subjects, beginning with a Pro- 
logue that surveys the national and international events leading to 
development of the atomic bomb and establishment of the national 
laboratory complex under the Manhattan Engineer District. 


50579 (UCID-21752) The nuclear-mine threat to the carry- 
hard ICBM system. Speed, R.D. Lawrence Livermore National 
Lab., CA (USA). Aug 1989. 42p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90000860. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report makes a preliminary examination of the nuclear-mine 
threat to the multiple aimpoint, carry-hard ICBM system. By attack- 
ing the ICBMs in flight as they leave their shelters, the number of 
weapons required to attack the system could, in principle, be re- 
duced from several thousand to several hundred or less. However, 
the Soviets would face serious technical problems in implementing 
the concept. Moreover, there appears to be a number of effective 
US countermeasures available. Thus, in practice, the nuclear mine 
approach is likely to be a very high risk, uneconomical method of 
attack. 


50580 (UCRL—100953) Containment of cavity gas in frac- 
tured or rubblized emplacement media. Burkhard, N.R.; Hearst, 
J.R.; Peterson, E.W.; Nilson, R.H.; Lie, K.H. Lawrence Livermore 
National Lab., CA (USA). Sep 1989. 29p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8909163—4: 5. symposium on containment of underground nuclear 
detonations, Santa Barbara, CA (USA), 19-21 Sep 1989). Order 
Number DE90001054. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

An overview is given of recent research concerning the contain- 
ment of underground nuclear tests in naturally-fractured or 
explosively-fractured media. The work thus far has included a num- 
ber of activities which have improved our understanding of gas flow 
in fractured permeable rock. Field experiments have been con- 
ducted to evaluate the large-scale pneumatic diffusivity of preshot 
and postshot media based on a comparison of the surface variation 
in barometric pressure with downhole measurements of the in situ 
gas-pressure response. Although an estimate of bulk diffusivity to- 
gether with core sample data and geologic logs cannot uniquely 
characterize a fractured permeable medium, it does help to con- 
strain the relationship between fracture density and fracture flow 
characteristics, making it possible to identify most-probable and 
worst-case scenarios concerning the containment of cavity gases. 
Containment of hydrofractures in prefractured rock is being evalu- 
ated by a model which accounts for seepage losses into the rock 
which possesses fracture permeability as well as matrix permeabil- 
ity. Atmospheric pumping of radioactive gases from the chimney to 
the earth’s surface is being investigated by laboratory experiments 
and numerical calculations; a field experiment is planned and will in- 
volve tracer gas injection into a partially collapsed chimney. 13 
refs., 8 figs., 1 tab. 


50581 (UCRL-101700) Sensitivity of the residual stress 
field to variation of the strengths for a weak layer overlaying a 
strong working point layer. Glenn, H.D.; Rambo, J.T. Lawrence 
Livermore National Lab., CA (USA). Aug 1989. 29p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8909163—3: 5. symposium on containment of underground 
nuclear explosions, Santa Barbara, CA (USA), 19-21 Sep 1989). 


ERA Vol. 14, No. 23 271 





45 EXPLOSIONS AND EXPLOSIVES 
4502 Nuclear 


Order Number DE89017890. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

A parameter study using the two-dimensional TENSOR code ex- 
amines the sensitivity of the residual stress field around the cavity 
created by an underground nuclear explosion when the shear 
strengths were varied for: a strong layer containing the WP and a 
weaker overlaying layer. The baseline calculation used materials 
similar to those encountered in Area 20 of the Nevada Test Site 
(NTS). To provide a quantitative basis for comparing the effect of 
the calculated residual stress fields, a product factor is introduced 
that combines the magnitude and thickness of the residual stress 
field relative to cavity size and pressure. This product factor is use- 
ful in parameter studies for comparing levels of residual stress field, 
and is a supplement to other judgment factors which are considered 
in caiculational site evaluations for containment purpose. Calcula- 
tional results indicate generally stronger hoop stress along the 
horizontal than the vertical direction. This reflects the fact the 
weaker material above the cavity tends to degrade hoop stress in 
that direction. The magnitude of the hoop stress above the cavity 
generally increases as the strength of the upper material increases 
from 2 to 20 MPa. However, the magnitude of the hoop stress de- 
creases, when the strength of working point material increases from 
17 to 68 MPa. This is due to the smaller cavity radius and higher 
resulting cavity pressure in combination with a characteristic lower 
residual stress in the weak upper material. 22 refs., 9 figs., 2 tabs. 
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50582 (LA-UR-89-2613) Variability of relative site response 
at Los Alamos, NM. House, L.; Phillips, W.S. Los Alamos National 
Lab., NM (USA). [1989]. 9p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-36. (CONF-8910192-3: Natural 
phenomena hazards mitigation conference, Knoxville, TN (USA), 3- 
5 Oct 1989). Order Number DE89016606. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

To estimate the range of seismic response at low strain of sites 
within Los Alamos National Laboratory, ground motion recordings 
were obtained at 13 sites from nuclear tests carried out in Nevada. 
The sites are distributed within a 10 X 10 km area. The ground mo- 
tions recorded at each site were conceptually modelled as the result 
of source, path, and site contributions. Because almost all of the 
paths are in common, the variations seen for each source can be 
attributed to site response. The sites were monitored in various 
combinations with seven nuclear tests; each site recorded only a 
few of the tests. Because horizontal ground motion is more impor- 
tant for structural engineering and was larger than the vertical, we 
focused on horizontal site response. The range of relative site re- 
sponse seen is about a factor of 5 to 6 at 1.5 Hz. Topography has a 
strong effect on response, with sites in canyons being a factor of 3 
to 4 lower than nearby sites on mesas. Increased depth to seismic 
basement beneath some stations also correlates with higher relative 
site response. Relative site response does not obviously correlate 
with variation of seismic velocities in the near surface (e.g. upper 
few meters). 5 refs., 4 figs. 
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50583 (BNL-43127) FACE: A free-air facility for fumigation 
with gaseous air pollutants. Lipfert, F.W.; Lewin, K.F.; Hendrey, 
G.R.; Daum, M.L. Brookhaven National Lab., Upton, NY (USA). Feb 
1989. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-8906215—1: 20. international ICT 
conference, Karlsruhe (Germany, F.R.), Jun 1989). Order Number 
DE89017612. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A computer-controlled open air test facility is described which is 
capable of maintaining pollutant gas concentrations at preset levels 
while allowing natural fluctuations in solar radiation, precipitation, 
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wind conditions, temperature, and relative humidity. The system has 
been used successfully in various configurations with SO2, COs, 
and ozone. Coz fumigation has been used to evaluate the response 
of field-grown cotton, using a 22-m diameter fumigation ring. The 
system is modular and portable and has been tested at Brookhaven 
National Laboratory (BNL) and in Mississippi; a field study is 
planned for 1989 in Arizona. 8 refs., 9 figs. 


50584 (LA-UR-89-2720) Chemistry calculations relating to 
AIM. Zinn, J.; Sutherland, C.D.; Roussel-Dupre’, R. Los Alamos Na- 
tional Lab., NM (USA). 1989. 38p. Sponsored by U.S. Department 
of Defense; U.S. DOE Management & Administration. DOE Con- 
tract W-7405-ENG-36. (CONF-891073-2: International workshop on 
nonlinear and turbulent processes in physics, Kiev (USSR), Oct 
1989). Order Number DE89016593. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper describes some single-cell rf-heating and air chemistry 
computations that are intended to model the conditions of an AIM 
experiment, either in a laboratory environment or in the atmosphere. 
For a pulsed mode of rf-induced ionization using repetitive 120-ns 
pulses with 1-ms separation we examine the relative amounts of 
power required to sustain ionization in the second and subsequent 
pulses compared to the first pulse. We also compare power require- 
ments for sustained ionization at a pressure of 1 Torr (46 km 
altitude) and at 0.03 Torr (74 km altitude). The power needed in the 
0.03-Torr case is substantially less than in the higher-pressure case. 
We find that at both pressures, using the rf power densities required 
to sustain ionization the neutral gas is heated very rapidly to tem- 
peratures exceeding 5000 K, leading to strong turbulence. We follow 
the chemical evolution of 55 species of atoms, molecules and ions, 
and we pay particular attention to the rate of production of N and 
NO, because of the effects of those species on the concentrations 
of stratospheric ozone. The N and NO production rates are not suf- 
ficient to cause serious concerns about ozone depletion. In the case 
representing 74 km altitude (P = 0.03 Torr) we find that quite high 
concentrations of NO will exist in the vicinity of the artificial ionization 
patch, leading to the possibility of enhanced local D-region ioniza- 
tion caused by the ionization of NO by solar Lyman-alpha. 30 figs. 


50585 (NILU/OR—4/89) Hydrocarbon measurements at rural 
Birkenes, South Norway, May 1987- May 1988. Hov, Oe.; 
Schmidbauer, N.; Oehme, M. Norsk Inst. for Luftforskning, Lille- 
stroem (Norway). Jan 1989. 59p. Order Number DE90706481. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

One year of measurement from May 1987-May 1988 of individual 
light hydrocarbons sampled at Birkenes in South Norway are pre- 
sented. Spot samples were taken approx. every second day in steel 
canisters and analysed for C2-Cs hydrocarbons. Alkanes dominated 
the samples, with ethane and propane making up about 50% of the 
total on a C-basis. The concentrations of the alkanes and acetylene 
peaked in February 1988, while the alkenes had a secondary sum- 
mer maximum as well. The maximum sum Co2-Cs concentration 
measured was 52.6 ppbC. The individual hydrocarbons are quite 
well correlated with primary pollutants (NO2 and SOz2) while there is 
no correlation with Oz or sulphate aerosol. 50 refs., 29 figs., 7 tabs. 


50586 (NILU-TR-10/88) Evaluation of air quality programs 
for a combination of source categories. Groenskei, K.E.; Gram, 
F. Norsk Inst. for Luftforskning, Lillestroem (Norway). Mar 1988. 
38p. Order Number DE90706483. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The contribution of air pollution from car traffic, home heating and 
industry to the population exposure in Oslo is determined by 
calculations based upon data for emission and dispersion.The cal- 
culations are carried out in a 1 km? grid with special calculations for 
roads with high traffic and for large point sources. Based on data 
for pollution advection into each km?, on local contribution and on 
the concentrations close to streets with high traffic, estimates are 
made of the cumulative spatial distribution of air pollution within 
each km?. The number of people living in each km? combined with 
the spatial concentration distributions are used to summarize the 
population exposure to 24 hour mean episodic concentrations val- 
ues. Future air quality as a result of alternative emission situations 
is evalueted in terms of population exposure curves for SO2, NOz, 
CO and particulate matter. Concidering emission data and results of 
dispersion calculations in different urban areas in Norway it is seen 





that the data for emission from car traffic may limit the accuracy of 
the emission survey. 14 refs., 9 figs., 5 tabs. 


50587 (PNL-7101) Review of information on hydrology and 
radionuclide migration at the Nevada Test Site 1976-1988, and 
annotated bibliography. Raymond, J.R.; Eddy, P.A.; Wallace, 
R.W.; Foley, M.G.; Bierschenk, W.H.; Harrison, R.P. Pacific North- 
west Lab., Richland, WA (USA). Sep 1989. 153p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO6-76RL01830. Order 
Number DE90000907. Available from NTIS, PC AO8/MF A01 - 
OSTI; GPO Dep. 

The purpose of this report is to provide information on changes in 
the state of knowledge on the hydrology and radionuclide migration 
that have occurred at the Nevada Test Site (NTS) since 1976. In the 
present study, a literature review was conducted to examine infor- 
mation published since 1976 about the various activities that have 
occurred at the NTS. Information was collected from the literature 
on the site’s geological, hydrological, geochemical, and geomorphic 
characteristics related to the impacts on the ground water from 
weapons testing and the disposal of waste at the NTS. This infor- 
mation was used to identify the state of knowledge about the NTS 
and the potential impacts of NTS activities on the ground water. 
More than 250 reports were reviewed, of which about 200 contained 
information pertinent to the subject of this report. Because the re- 
ports have never been collected in a single location, only those that 
were supplied by the US Department of Energy and other cooperat- 
ing organizations could be reviewed, and some pertinent documents 
may have been missed. Appendix A contains an annotated bibliog- 
raphy of the reports reviewed. 149 refs., 28 figs., 2 tabs. 


50588 (UCRL-21210) Heavy gas dispersion test summary 
report. Ermak, D.L.; Chapman, R.; Goldwire, H.C. Jr.; Gouveia, 
F.J.; Rodean, H.C. Lawrence Livermore National Lab., CA (USA). 
Oct 1988. 162p. Sponsored by U.S. Department of Defense. DOE 
Contract W-7405-ENG-48. (ESL-TR-88-22). Order Number 
DE89017733. Available from NTIS, PC A08/MF A01 - OSTI; GPO 
Dep. 

In this report, we describe the methods used to characterize the 
ambient meteorological conditions and the uncertainty associated 
with such parameters. We also discuss the various methods used 
to describe a dense-gas cloud as it disperses in the atmosphere, 
the reasons for using a variety of cloud parameters (in addition to 
cloud concentration) when dense-gas dispersion phenomena are 
occurring, and the parameters we selected to describe the charac- 
teristics of the cloud resulting from a continuous denser-than-air 
vapor release. Finally, we present the test summaries, including a 
brief description of the series from which the selected tests were 
chosen and extensive notes on how the cloud characteristics were 
obtained. 62 refs., 9 figs., 17 tabs. 
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Refer also to citation(s) 48843, 48906, 48907, 48908, 49212, 
49297, 49653, 49666, 49711, 49716, 50011, 50342, 50351, 50354, 
50722, 50732, 50883, 50884, 50885, 50886, 50887, 50889, 50894, 
50899, 50921 


50589 (AD-A-—208813/6/XAB) Environmental effects of space 
shuttle exhaust on materials. Final report, April 1986-August 
1987. Abbott, W.H. Battelle Columbus Labs., OH (USA). Jan 1989. 
42p. Available from NTIS, PC A03/MF A01. 

Studies were conducted at Vandenberg Air Force Base to monitor 
the indoor environments associated with ground-based electronics 
at Shuttle Launch Complex 6 (SLC-6). Phase |, which is summa- 
rized in this report, was designed to determine baseline data prior 
to first launch of the space shuttle from this facility. During the 
course of the program, additional but similar studies were made at 
Vandenberg SLC-4 and Sunnyvale Air Force Station. Results at 
SLC-6 showed very low indoor pollutant levels, particularly with re- 
spect to reactive chlorides. Severity levels, as defined by corrosion 
monitoring, were exceptionally low at all locations, indicating that 
baseline conditions were very satisfactory for modern electronics. 
However, humidity and humidity cycling problems associated with 
HVAC operations were demonstrated at several locations. This 
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raised the possibility for high corrosion rates on electronic compo- 
nents where reactive chloride infiltration occurred. 


50590 (BNL-43096) Extraterrestrial halogen and sulfur con- 
tent of the stratosphere. Sutton, S.R.; Flynn, GJ. Brookhaven 
National Lab., Upton, NY (USA). Jun 1989. 13p. Sponsored by U.S. 
DOE Energy Research; National Aeronautics and Space Adminis- 
tration. DOE Contract AC02-76CH00016. NAG 9-106;NAG 9-257. 
(CONF-8903111-5: Lunar planetary science conference, Houston, 
TX (USA), 12-18 Mar 1989). Order Number DE89017623. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Interplanetary dust represents a potential source of 
environmentally-important chemical species in the Earth's atmos- 
phere. The stratospheric content of halogens and sulfur from 
extraterrestrial sources was estimated. Two computational methods 
were employed because of the uncertainties in models of atmo- 
spheric evolution of meteor debris. One estimate was based on the 
total stratospheric aerosol load and the relative influxes from inter- 
planetary dust and tropospheric sources. The second, viscous 
settling method yields a greater stratospheric component. The 
steady state extraterrestrial influxes of halogeris are minor 
compared to tropospheric sources but the sulfur input may be com- 
parable to the present observed stratospheric content. Temporal 
enhancements in the meteoroid flux, such as passage through 
comet debris lanes or impact by large bodies, may produce signifi- 
cant chemical perturbations in the atmosphere. 37 refs., 1 tab. 


50591 (CONF-8904269—1) Canopy stomatal conductance. 
Baldocchi, D.D.; Luxmoore, R.J.; Hatfield, J.L. Oak Ridge National 
Lab., TN (USA). 14 Jul 1989. 31p. Sponsored by U.S. Department 
of Commerce; U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From Workshop on stomatal conductance; University 
Park, PA (USA); 11 Apr 1989. Order Number DE89016860. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Stomata are major conduits for the diffusion of many trace gas 
species between leaves and the atmosphere. The role of the stom- 
ata on controlling gas exchange between the terrestrial biosphere 
and the atmosphere at the landscape, meso- and global-scales has 
only recently been recognized. Further advances in modelling large- 
scale trace gas exchange will depend on our ability to understand 
and model stomatal mechanics at the scale of the pertinent sub- 
unit, which is typically that of the canopy. This paper describes two 
approaches for estimating canopy stomatal conductance. One ap- 
proach is based on ‘bottom-up’ scaling. This approach computes 
canopy stomatal conductance by integrating detailed leaf-level and 
environmentally-driven, physiological processes with the use of a 
detailed canopy micrometeorology model. The other approach is 
based on ‘top-down’ scaling. It interprets the integrated canopy 
stomatal conductance from measured fluxes of trace gas exchange. 
Frameworks for extending these scaling approaches to non-idea 
conditions are given. 96 refs., 5 figs. 


50592 (CONF-8909192—1) The impact of global warming on 
the energy system. Fulkerson, W. Oak Ridge National Lab., TN 
(USA). [1989]. 35p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 2. University of California 
global climate change workshop; Davis, CA (USA); 6 Sep 1989. Or- 
der Number DE89017775. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

One of the most important impacts of global warming may be the 
changes in the energy system which result not from warming per se 
but from societal reactions to the prospect of warming. Changing 
the energy system from being 80% dependent on fossil fuels will be 
difficult at best and expensive. In fact, none of the nonfossil energy 
sources are yet ready to substitute for fossil fuels at the massive 
scale required or at reasonable costs. So, for the near to mid-term 
the best strategy for moderating the rate of increase of COz in the 
atmosphere is by much more efficient use and conversion of en- 
ergy. Nevertheless, sustained reduction of emissions requires better 
nonfossil sources and expanded RD&D efforts necessary to provide 
the insurance we need. It is evidenced that a combined public and 
private sector investment of $1 x 10®/year is needed. This com- 
pares to the current level of energy R&D which is estimated to cost 
in the range of $3 to 6 billion/year. Thus, our insurance is about a 
16-33% increase. The investment is likely to yield good returns in 
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the form of improved technologies which will be useful whether or 
not the changing greenhouse effect is as serious as many fear. 


50593 (CONF-8910122-1) Application of surface analysis 
methods to studies of atmospheric deposition in forests. Lind- 
berg, S.E. Oak Ridge National Lab., TN (USA). [1989]. 16p. 
Sponsored by U.S. DOE Energy Research; Electric Power 
Research Institute. DOE Contract AC05-840R21400. From Interna- 
tional congress on forest decline research: state of knowledge and 
perspectives; Friedrichshafen (Germany, F.R.); 2-6 Oct 1989. Order 
Number DE90000562. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Various surface analysis methods have been applied to the quan- 
tification of dry and total atmospheric deposition in recent years. 
Several of these methods have proved very useful in studies over 
large spatial and temporal scales, where application of atmospheric 
methods are limited. The methodology, assumptions, and applica- 
tions of some of these methods are reviewed here, and examples 
provided of recent results. Some of these methods can provide the 
field data necessary for (1) testing of regional deposition models, 
(2) development of process-level models of in-canopy dry 
deposition, and (3) comparison with results of applications of mi- 
crometeorological methods to deposition in complex terrain. These 
methods involve some assumptions which have not been rigorously 
tested and require further evaluation. 


50594 (CONF-8910162-3) Policies to encourage private 
sector responses to potential climate change. Cantor, R.A.; 
Jones, D.W.; Leiby, P.N.; Rayner, S. Oak Ridge National Lab., TN 
(USA). [1989]. 12p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC05-840R21400. From 11. annual North 
American conference of the International Association for Energy 
Economists; Los Angeles, CA (USA); 16-18 Oct 1989. Order Num- 
ber DE89017244. Available from NTIS, PC A0O3/MF A01 - OSTI; 
GPO Dep. 

The Oak Ridge National Laboratory recently completed work on a 
report commissioned by the US Congress from the Department of 
Energy entitled “A Compendium of Options for Government Policy 
to Encourage Private Sector Responses to Potential Climate 
Change” (US DOE 1989). Four classes of incentives (regulatory, fis- 
cal, informational, and RD&D) were surveyed in the context of 
greenhouse-related activities in five economic sectors as depicted in 
Figure 1. As the example shows, for each activity general policies 
and specific options were considered. The paper presented here 
does not summarize the DOE study but identifies some of the 
lessons ORNL staff learned during the study about policies to deal 
with potential global warming. 21 refs., 1 fig. 


50595 (CRIE-T-87105) Development of an atmospheric dif- 
fusion model in fog (2). Evaluation of fog eftect on diffusion 
using simple model. Kato, Hironobu; Fujita, Shin’ichi; Nishinomiya, 
Sakae. Central Research Inst. of Electric Power Industry, Tokyo 
(Japan). Sep 1988. 26p. (In Japanese). Order Number DE89772350. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

The fog effects on diffusion/deposition of pollutants were evalu- 
ated using a simple model. More than half of the gaseous pollutants 
are cotained in fog at the down wind point away more than 5km un- 
der foggy condition. The fog droplets which containing the gaseous 
pollutants precipitate maximum 20m at the down wind point away 
10km, and the concentration distribution of the gaseous pollutants 
in air is deviated. The quantities of the particulate pollutants which 
are contained in fog are smaller than those of the gaseous pollu- 
tants, and the deviation can be neglected. In overall consideration 
which is combined with the effect of deposition of fog droplets (A), 
rain scavenging of pollutants (B) and rain scavenging of fog 
droplets (C), deposition amount of the gaseous pollutants are larger 
than the case of only B, and they amount to four times as much as 
B at the down wind point away 8 km due to the effect of C. Deposi- 
tion amount of the particulate pollutants are also similar to the case 
of the gaseous pollutants. The contribution of A is less than 20%, 
and the accumulated values of deposition amount from stack 
source through A are less than several percent of the discharged 
amount. It was revealed that the deposition of fog droplets can be 
neglected in the estimation of deposition amount of pollutants and 
concentration of pollutants in air. 8 references, 10 figures, 2 tables. 
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50596 (DOE/ER/60397-T4) Detection of COp2-Induced cli- 
matic change: Progress report, July 16, 1988—July 15, 1989. 
Wigley, T.M.L.; Jones, P.D. East Anglia Univ. (UK). Climatic Re- 
search Unit. 15 Aug 1989. 28p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-86ER60397. Order Number 
DE90000155. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

We will assemble and analyse instrumental climate data and to 
develop simple climate models as a basis for (1) detecting 
greenhouse-gas-induced climatic change, and (2) validation of Gen- 
eral Circulation Models. In addition to variations in greenhouse gas 
concentrations, climate responds to a number of other forcing fac- 
tors, changes in ocean circulation, volcanic activity, solar irradiance, 
etc. To detect the greenhouse effect, its signal must be isolated 
from the “noise” of natural climatic variability, a significant part of 
which is due to these other factors. A high quality, spatially exten- 
sive data base is required to define the noise and its spatial 
characteristics. Available land and marine data bases will updated 
and expanded, and differences between different data sets will be 
reconciled where possible. The data will be analysed to determine 
the potential effects on climate of greenhouse gas concentration 
changes and other factors. Analyses will be guided by simple en- 
ergy balance climate models. These analyses are oriented toward 
obtaining early evidence of greenhouse-gas-induced climatic 
change that would lead either to confirmation, rejection or modifica- 
tion of model projections, and toward the statistical validation of 
General Circulation Model control runs. 23 refs., 4 figs. 


50597 (DOE/FTR-90000099) [international conference on 
global and regional atmospheric environmental chemistry, Bei- 
jing, China and visit to Hangzhou, China, May 1-15, 1989]: 
Foreign trip report. Lee, Yin-Nan. Brookhaven National Lab., Up- 
ton, NY (USA). 19 Jul 1989. 69p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. Order Number 
DE90000099. Available from NTIS, PC A04/MF A01 - OSTI. 

This international conference in atmospheric environmental chem- 
istry, which was organized principally by C.S. Kiang of Georgia 
Institute of Technology and Wang Wenxing of the Chinese Re- 
search Academy of Environmental Sciences, was attended by about 
80 scientists from abroad and about 150 from home. The papers 
presented in this Conference covered a large spectrum of interest 
ranging from troposphere to stratosphere and from regional pollu- 
tion problems to global climate change. The participation of 
scientists from nearly all continents and the recognition of the cross- 
boundary nature of environmental concerns made this conference 
an important vehicle to forge a consensus that any environmental 
consequences arising from human activities can be brought to con- 
trol only through international collaboration of all countries. My visits 
to the three institutions afforded an opportunity to familiarize myself 
with their research and to exchange views with Chinese scientists 
on priorities of environmental concerns. 


50598 (DOE/FTR-90000100) [Climate regulation by marine 
phytoplankton: A test by anthropogenic SO, emissions]: For- 
eign trip report, June 26-30, 1989. Schwartz, S.E. Brookhaven 
National Lab., Upton, NY (USA). 3 Aug 1989. 23p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH00016. Or- 
der Number DE90000100. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Traveler was invited to present paper “Climate Regulation by Ma- 
rine Phytoplankton? A Test by Anthropogenic SO2 Emissions,” and 
to participate in discussions. The colloquium was attended by a mix 
of European and American scientists, with a substantial NASA and 
NASA-supported representation from the US. Much of the emphasis 
was on geophysical influences, especially solar, on the earth atmos- 
phere, as well as human. No consensus was sought on the reasons 
for apparent global warming, but concerns were evident that the 
COz hypothesis should not be unequivocally accepted, and the 
need for understanding processes controlling changes in the earth's 
atmosphere was evident. 


50599 (FMPC-SOFT-001) Air Sampling System. Hauser, 
K.A. Westinghouse Materials Co. of Ohio, Cincinnati, OH (USA). 12 
Sep 1988. 6p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO05-860R21600. Order Number DE89016325. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 





The Department of Energy (DOE) requires that the work place be 
free of dangerous amounts of known hazardous chemical 
substances and physical agents. These hazardous amounts are de- 
termined by DOE or some other regulatory agency (such as the 
Occupationa! Safety and Health Administration (OSHA)). Industrial 
Hygiene (IH) can monitor emoloyees’ exposure to air-borne contam- 
inants by making routine sample collections and by collecting 
incident-related samples such as accidental air releases or chemical 
spills. The Air Sampling System contains air samples gathered and 
analyzed for air-borne contaminants within the work environment. 
Samples are collected by IH and entered on the work sheet for air 
sample input. The work sheet is then sent to Bioassay where the 
sample is analyzed. Bioassay records the analysis information on 
the work sheet and returns it to IH for data entry. The Air Sampling 
System is designed to make all needed calculations. It also 
cross-checks calculations to insure that the results remain within es- 
tablished limits. If a result is beyond these limits then IH will monitor 
the area in question and report when it is once again safe. 


50600 (IEACR-17) Acidic deposition — ecological effects 
on soils and forests. Harter, P. IEA Coal Research, London (UK). 
c Jul 1989. 74p. Sponsored by International Energy Agency. Avail- 
able from IEA Coal Research, 14-15 Lower Grosvenor Place, 
London, SW1W OEX, England. 

Solid acidification and the widespread recent damage to forests 
are considered in this review. The evidence that environmental ef- 
fects are occurring is examined to see if a trend of increasing 
acidification can be related to changes in atmospheric deposition of 
sulphates and nitrates. Possible mechanisms of damage are con- 
sidered, to clarify the contributions of variations in natural stresses 
and other pollutants. It is concluded that acidic deposition, originat- 
ing partly from emissions of pollutant gases, arising from man-made 
sources including combustion of fossil fuels, contributes to natural 
processes in some regions. Acidification of unmanaged soils leads 
to enhanced leaching of nutrients, thus reducing their availability to 
plants. It also mobilizes aluminium and other toxic metals in the soil, 
exposing plants to higher concentrations. Soil acidification can in- 
crease both the acidity and the concentration of metals in the 
drainage water entering lakes and streams. The novel type of forest 
damage in central Europe has affected a wide variety of species 
over a wide range of stand and tree ages. Affected tress suffered a 
slowdown in growth up to 30 years ago, in a period of rising 
gaseous pollutant emissions. It seems clear that atmospheric pollu- 
tants, including those emitted from energy-related sources such as 
coal combustion, play some part in the novel type of forest damage. 
The type and degree of forest damage found in an area may be re- 
lated to the overall pollution climate and soil conditions, rather than 
to the concentration level of a few particular pollutants. Climatic 
conditions may act as a synchronizing factor leading to the appear- 
ance of damage. The scope of the review is confined to the 
scientific evidence of ecological effects. The reference list includes 
only documents cited in this review. 


50601 (NILU/OR-5/89) SO2-emissions in Norway and their 
importance for acid deposition in Norway. Hov, Oe. Norsk inst. 
for Luftforskning, Lillestroem (Norway). Jan 1989. 33p. (In Norwe- 
gian). Order Number DE90706476. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

A model has been developed where the probability for deposition 
of sulfur in selected regions of Norway due to Norwegian SOz- 
emissions is calculated. Only 1-2% of the sulfur deposition in 
Oest-Finnmark (the North) and Aust-Agder on the south coast, is 
due to national emissions. Distant emissions contribute most to the 
domestic deposition in Oest-Finnmark, while local emissions are im- 
portant in Aust-Agder. 2 refs., 17 figs., 8 tabs. 


50602 (NUREG/CP-—0098-Vol.2, pp. 1146-1165) Comparison 
of turbine oil method with other methods. Cheng, Xinyu (Re- 
search Institute of Chemical Defense, Beijing (China)); Zhang, 
Jingkun. Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(USA). Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.2: 
20. DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 
22-25 Aug 1988). In Proceedings of the 20th DOE/NAC nuclear air 
cleaning conference. Sessions 6-15. Order Number DE89014648. 
Available from NTIS, PC A99/MF A01 - I. 
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The turbine oil method is one of the standard test methods of 
high efficiency aerosol penetration in China. We have measured the 
penetration of 14 domestic filter media at velocity range of 1-15 cm/ 
s with turbine oil method as well as DOP and sodium chloride meth- 
ods that are American and British standard method respectively. 
The relative position of penetration vs velocity curves depends on 
filter medium used with 12 filter papers being different distinctly 
from 3 synthetic fiber filter materials. It was also shown that domes- 
tic and American fire-resistant high efficiency filter papers have 
similar filtration behavior. The size distribution of turbine oil mist 
controlled by the depth of threaded bolt into separator has been 
measured and compared with that of sodium chloride aerosol. The 
oil mist is polydisperse covering diameter of about 0.02 to 2 mi- 
crometer with MMD 0.45 to 0.54 micrometer and GSD 1.6 to 1.7. 
The light scattering intensity is not only the function of particle con- 
centration and also of particle size, the influence of which on 
penetration has been analyzed. 


50603 (NUREG/CP-0098-Vol.2, pp. 1166-1178) New light 
scattering spectroscopy technique for filter media assessment: 
Dynamic range and small size performance. Kim, Y.W. (Lehigh 
Univ., Bethlehem, PA (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 
1989. (CONF-880815—Vol.2: 20. DOE/NRC nuclear air cleaning 
conference, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of 
the 20th DOE/NAC nuclear air cleaning conferance. Sessions 6-15. 
Order Number DE89014648. Available from NTIS, PC A99/MF A014 
<i. 

Evaluation of particulate filter media requires real-time determina- 
tion of the filtration efficiency in a size-resolved manner. A new 
technique and instrumentation has been developed, which meets 
the two requirements of the size resolution and real-time operation. 
The technique entails instantaneous measurement of the intensity 
loss spectrum of a broad continuum beam of light both on the up- 
stream and downstream side of a filter medium through which a 
flow of a polydisperse aerosol suspension is maintained. The exper- 
imental results are presented which demonstrate the ultimate 
dynamic range in excess of 10° in particle number density and the 
small size sensitivity to well below 0.1 um in diameter. 


50604 (NUREG/CP-0098-Vol.2, pp. 1270-1282) Fire aerosol 
experiments and comparisons with computer code ictions. 
Gregory, W.S. (Los Alamos National Laboratory, NM (USA)); 
Nichols, B.D.; White, B.W.; Smith, P.R.; Leslie, |.H.; Corkran, J.R. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (USA). 
Harvard Air Cleaning Lab. May 1989. (CONF-880815—Vol.2: 20. 
DOE/NRC nuclear air cleaning conference, Boston, MA (USA), 22- 
25 Aug 1988). in Proceedings of the 20th DOE/NRC nuclear air 
cleaning conference. Sessions 6-15. Order Number DE89014648. 
Available from NTIS, PC A99/MF A01 - I. 

Los Alamos National Laboratory, in cooperation with New Mexico 
State University, has carried on a series of tests to provide experi- 
mental data on fire-generated aerosol transport. These data will be 
used to verify the aerosol transport capabilities of the FIRAC com- 
puter code. FIRAC was developed by Los Alamos for the US 
Nuclear Regulatory Commission. It is intended to be used by safety 
analysts to evaluate the effects of hypothetical fires on nuclear 
plants. One of the most significant aspects of this analysis deals 
with smoke and radioactive material movement throughout the 
plant. The tests have been carried out using an industrial furnace 
that can generate gas temperatures to 300°C. To date, we have 
used quartz aerosol with a median diameter of about 10um as the 
fire aerosol simulant. We also plan to use fire-generated aerosols of 
polystyrene and polymethyl methacrylate (PMMA). The test vari- 
ables include two nominal gas flow rates (150 and 300 ft°/min) and 
three nominal gas temperatures (ambient, 150°C, and 300°C). The 
test results are presented in the form of plots of aerosol deposition 
vs length of duct. In addition, the mass of aerosol caught in a high- 
efficiency particulate air (HEPA) filter during the tests is reported. 
The tests are simulated with the FIRAC code, and the results are 
compared with the experimental data. 


50605 (ORNU/FTR-3353) [Lichens as a bioindicator in the 
forest ecosystem]: Foreign trip report, August 3-27, 1989. Sigal, 
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L.L. Oak Ridge National Lab., TN (USA). 6 Sep 1989. 27p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACOS5- 
840R21400. Order Number DE89017508. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Prior to a field trip of Estonia, an introductory meeting was held at 
the Tallinn Botanical Garden. Overviews of existing forest air pollu- 
tion research in the eastern United States and Estonia were 
presented by American and Soviet scientists. Subsequently, poten- 
tial forest monitoring sites were visited at (1) the Kurtna Landscape 
Sanctuary and the Pikasilla Forest near Kohtla-Jaerve, (2) the Tipu- 
Kopu Forest near Viljandi, and (3) a site on the western part of the 
island of Saaremaa. The next part of the trip was to Georgia where 
we met with the Director and staff of the Institute of Mountain 
Forestry in Tbilisi. The goals of the exchange program were ex- 
plained, and the local forest management practices were discussed. 
A field trip was taken to the spruce-fir forests of Borzhomi. The final 
part of the trip was to the Central Republic of Botanical Gardens at 
Kiev where a preliminary experiment on the uptake of organic 
gases by lichens was done, a manuscript on a retrospective study 
of element content in lichens from the Great Smoky Mountains Na- 
tional Park was completed, and a seminar was given on the effects 
of air pollutants on forest vegetation. The seminar included an 
overview of air pollution facilities at Oak Ridge National Laboratory 
(ORNL), field study methods for determining the effects of air pollu- 
tants on lichens, and a description of techniques used to determine 
the effects of air pollutants on the intracellular constituents of 
loblolly pine protoplasts. 


50606 (ORNL/FTR-3356) [The quantitative role of soil culti- 
vation in the global carbon cycle]: Foreign trip report, August 
13-20, 1989. Post, W.M. Oak Ridge National Lab., TN (USA). 21 
Aug 1989. 13p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO5-840R21400. Order Number DE89017565. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler participated in a major international soils conference 
in The Netherlands with a presentation on the quantitative role of 
soil cultivation in the global carbon cycle. He also participated in a 


working group and drafted a portion of the working group report that 
reviewed the present-day knowledge of the emission of greenhouse 
gases for world soils and their land cover. Observations from this 
conference are summarized, with focus on carbon dioxide and 
global change issues in relation to ongoing projects at Oak Ridge 
National Laboratory. 14 refs. 


50607 (ORNL/FTR-3373) [Modeling the distribution of car- 
bon isotopes in the ocean, CO2 uptake, and CO2 exchange and 
radon measurements, Bern, Switzerland and Heidelberg, W. 
Germany, June 23—August 31, 1989]: Foreign trip report. Peng, 
T.H. Oak Ridge National Lab., TN (USA). 1 Sep 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90000088. Available from NTIS, °C 
A03/MF A01 - OSTI; GPO Dep. 

A joint project with Dr. Siegenthaler, comparing the distribution of 
radiocarbon in the ocean by using the one-dimensional ten-box 
PANDORA model and a three-dimensional general circulation model 
(GCM) of the ocean, was performed at the Climate and Environ- 
mental Physics Laboratory, Physics Institute, the University of Bern. 
Analysis of vertical and horizontal water fluxes in Princeton's GCM 
reveals that major mixing processes take place in the Antarctic 
Ocean, while the flow of North Atlantic deep water (NADW) is un- 
derestimated. By using average fluxes derived from the GCM, the 
distribution of radiocarbon is calculated in the PANDORA model. 
The preliminary results, showing that the ocean is much too young, 
can be attributed to the large circulation fluxes derived from the 
GCM. Many more computations and comparisons of results from 
Oak Ridge and Bern need to be done in order to understand the 
difference in the modeling results when simple box models and 
complicated GCMs of the ocean are used. 


50608 (PB—89-192991/XAB) Central California coastal air- 
quality model validation study: Data analysis and model 
evaluation. Dabberdt, W.F.; Johnson, W.B.; Brodzinsky, R.; Ruff, 
R.E. SRI International, Menlo Park, CA (USA). Aug 1984. 286p. 
Available from NTIS, PC A13/MF A01. 

The objectives of the study were: to obtain a comprehensive ex- 
perimental data base of overwater and inland dispersion along the 
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central California coast; to evaluate air-quality models presently be- 
ing used by MMS for determining air-quality impacts from offshore 
emission sources; to evaluate various schemes for determining at- 
mospheric stability and methods of determining atmospheric stability 
and methods of determining dispersion parameters (sigma-y and 
sigma-z) overwater; and to provide data needed for an overwater 
dispersion model presently under development by MMS. 


50609 (PB-89-193320/XAB) Application guide for source 
PM10 measurement with constant sampling rate. Farthing, W.E.; 
Dawes, S.S. Southern Research Inst., Birmingham, AL (USA). May 
1989. 77p. Available from NTIS, PC AO5/MF A01. 

The manual presents a method, Constant Sampling Rate (CSR), 
which allows determination of stationary source PM-10 emissions 
with hardware similar to that used for Metiiods 5 or 17. The operat- 
ing principle of the method is to extract a multipoint sample so that 
errors due to spatial variation of particle size and anisokinetic sam- 
pling are kept within predetermined limits. The manual specifically 
addresses the use of the CSR methodology for determination of 
stationary source PM-10 emissions. Material presented in the man- 
ual includes calibration of sampling train components, pretest setup 
calculations, sample recovery, test data reduction, and routine 
equipment maintenance. 


50610 (PB—89-194278/XAB) PM10 source measurement 
methodology: Field studies. Farthing, W.E.; Martin, R.S.; Dawes, 
S.S.; Williamson, A.D. Southern Research Inst., Birmingham, AL 
(USA). May 1989. 102p. Available from NTIS, PC AO6/MF A01. 

Two candidate measurement methods, Constant Sampling Rate 
(CSR) and Exhaust Gas Recycle (EGR), have been developed to 
measure emissions of in-stack PM-10 particulate matter with aero- 
dynamic diameter less than 10 micrometers. Two field tests were 
performed at the clinker cooler exhaust of a Portland cement plant 
to quantify precision and comparability of these techniques. In addi- 
tion, accuracy was determined for total particulate measurement by 
comparison to Method 17. Collocated sampling trains were oper- 
ated parallel with two Method 17 trains. In the second test, two 
CSR and one EGR trains were operated parallel to two Method 17 
trains. The operating procedures used for the CSR and EGR trains 
are described in detail. In measurement of PM-10 and total particu- 
late matter, the precision of both the CSR and EGR techniques was 
found to be of the same magnitude as Method 17 (approximately 
5%). A small bias was found between CSR and EGR PM-10 results 
(15%) and between EGR and Method 17 total particulate matter 
(10%). Although small, these observed differences, combinec with 
the results of laboratory studies reported elsewhere, led to a recom- 
mendation for an increase in the length of sampling nozzles. This 
modification improved cyclone performance and is incorporated into 
the nozzle geometries described in the application guides for CSR 
and EGR. 


50611 (PB—-89-195036/XAB) Interrelation of experimental ex- 
posure and ambient air-quality data for comparison of 
ozone-exposure indices and estimating agricultural losses. Lee, 
E.H.; Tingey, D.T.; Hogsett, W.E. NSI Technology Services Corp., 
Corvallis, OR (USA). Jun 1989. 115p. Available from NTIS, Po 
AO6/MF A01. 

This report evaluates ambient air quality indicators for ozone (O3) 
and estimates the exposure levels associated with agricultural 
losses. In support of the U.S. EPA Office of Air Quality Planning 
and Standards review and evaluation of a secondary National Ambi- 
ent Air Quality Standard for ozone, the Terrestrial Branch within the 
Corvallis Environmental Research Laboratory investigated alterna- 
tive exposure indices for characterizing the adverse effects of ozone 
on agriculture, using experimental data from the National Crop Loss 
Assessment Network program. Scientific and technical information 
on ozone and its effects on vegetation, natural ecosystems, natural 
and artificial materials, and human welfare necessitates a sec- 
ondary standard that adequately describes the temporal variations 
of exposure and their effects on plant production and correlates well 
with short- and long-term exposures. The identification of an appro- 
priate ozone standard that protects against crop-yield losses 
proceeds along two lines: regression analysis of plant response 
data against various exposure indices to determine indices that best 





depict biological response, and ambient air quality analysis of ambi- 
ent O3 data to identify indices that correlate well with various 
exposure patterns. 


50612 (PB—89-197461/XAB) Characterization of particulate 
emissions from non-ferrous smelters. Bennett, R.L.; Knapp, K.T. 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab. 1989. 9p. (EPA-600/J- 
89/043). Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of the Air Pollution Control Association 39, 169- 
174(1989). 

Chemical-composition and particle-size data for particulate emis- 
sions from stationary sources are required for environmental 
health-effect assessments, air chemistry studies, and air-quality- 
modelling investigations such as source apportionment. In this 
study, particulate emissions from a group of non-ferrous smelters 
were physically and chemically characterized. Emission samples 
were collected at the baghouse outlets from smelter furnaces and at 
smelter acid plant stacks at three locations: a zinc, a lead, and a 
copper smelter. Mass emission rate determinations were made by 
EPA reference methods. Cascade impactors were used to collect 
in-stack samples for particle-size distribution measurements. Partic- 
ulate samples for chemical characterization were collected on 
membrane filters for analysis by X-ray fluorescence spectroscopy. 
Development measurement techniques required to determine the el- 
emental composition of the total mass and sized fractions of the 
emission are discussed. Results of the tests at the three smelters 
include total mass and elemental emission rates, particle-size distri- 
bution, and the elemental composition of the total particulate mass 
and of sized fractions from both the smelter furnaces and acid 
plants. 


50613 (PB-89-197487/XAB) Estimation of maximum surface 
concentrations from sources near complex terrain in neutral 
flow. Lawson, R.E.; Snyder, W.H.; Thompson, R.S. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Atmospheric 
Sciences Research Lab. 1989. 13p. (EPA-600/J-89/067). Available 
from NTIS, PC A03/MF A01. 

Pub. in Atmospheric Environment, Vol. 23, No. 2, 321-331(1989). 

A wind-tunnel study was conducted to determine maximum 
ground-level concentrations for a variety of source positions (loca- 
tions and heights) both upstream and downstream of two model 
hills, an axisymmetric hill and a two-dimensional ridge, immersed in 
a simulated neutral atmospheric boundary layer. Terrain amplifica- 
tion factors derived from these measurements were used to 
construct contour plots showing regions or ‘windows’ of enhanced 
ground-level concentration. These windows of enhanced ground- 
level concentration are shown to be a useful guide for estimating 
the effects of complex terrain on pollutant dispersion or, conversely, 
for determining source locations near complex terrain which mini- 
mize the enhancement of ground-level concentration. 


50614 (PB—89-197693/XAB) Air cleaners and indoor air 
quality. Sparks, L.E. Environmental Protection Agency, Research 
Triangle Park, NC (USA). Air and Energy Engineering Research 
Lab. 1988. 3p. (EPA-600/J-88/286). Available from NTIS, PC 
A02/MF A01. 

Pub. in American Society of Heating, Refrigeration and Air- 
Conditioning Engineers Journal, 45(Jul 1988). 

This paper summarizes material presented at ASHRAE’s Indoor 
Air Quality (IAQ) 1988 meeting in Atlanta, Georgia in April 1988. 
One conclusion drawn from several papers presented at the meet- 
ing, focusing on the role of particulate and gaseous air cleaners in 
improving IAQ, is that air cleaners have an important role in improv- 
ing IAQ. However, they must be designed, operated, and 
maintained properly. There are two main classes of indoor air 
cleaners: in-duct and room cleaners. In-duct cleaners are installed 
within heating, ventilating, and air conditioning (HVAC) systems, 
and depend on the HVAC fans, ducts, etc. to move dirty air into the 
air cleaner and cleaned air back into the building. Room air clean- 
ers are self-contained, and designed to handle the air in a single 
room. Particles in both types of cleaners are collected by fibrous 
filtration, electrostatic precipitation, or electrostatically augmented fil- 
tration. Organic vapors are usually adsorbed by activated carbon 
filters which can be installed in either type of cleaner. Although 
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many comments in the paper apply to both types of cleaners, it fo- 
cuses on in-duct units. The rest of the paper discusses factors that 
affect air cleaner effectiveness, data on particulate and organic 
cleaners, and measurement techniques. 


50615 (PB-89-197719/XAB) Methods used for managing 
and analyzing the data stored in the NCLAN data library. Spruill, 
S.E.; Lesser, V.M.; Somerville, M.C.; Rawlings, J.O. North Carolina 
State Univ., Raleigh, NC (USA). 1988. 6p. Available from NTIS, PC 
AO2/MF A01. 

Pub. in Environmental Pollution 53, 462-465(1988). 

The final library file of formatted data contains nearly 250 individ- 
ual NCLAN data sets comprised from 43 studies from four 
continental regions collected over 7 years (1980-1986). Data were 
collected to study response of various cultivars to ozone. Data were 
formatted into three categories: descriptive information, air-quality 
data, and plant-response data. Coordinated analysis of the data 
included developing dose-response functions for the economic as- 
sessment incorporating experiment to experiment variation into 
measures of precision of estimated relative yield losses and investi- 
gating alternative methods of analyses. Dose-response models 
were developed for economic assessment by combining all data for 
each crop species to model assumptions and homogeneity of re- 
sponse to ozone over cultivars, sites and years. Methods used in 
these combined analysis included analyses of variance, polynomial 
and nonlinear regression analyses. Transformations of the data and 
of models were used when necessary based on development of 
residual and normal plots, Box-Cox analyses and Barlett’s Chi- 
square Test for homogeneity of variance. An ‘average’ response 
was computed from models for each species, even though the re- 
sponse was known to be heterogeneous in most cases. 


50616 (PB-89-198030/XAB) Use of electron-microscopy 
data in receptor models for PM-10. Dzubay, T.G.; Mamane, Y. 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab. 1989. 12p. (EPA- 
600/J-89/071). Available from NTIS, PC A03/MF A01. 

Pub. in Atmospheric Environment, Vol. 23, No. 2, 467-476(1989). 

Coarse particles (2.5 to 10 micrometers) were collected in di- 
chotomous samplers and analyzed by scanning electron microscopy 
and x-ray fluorescence. The resulting data were used in a chemical 
mass-balance receptor model, and the mass concentration of 
coarse particles was apportioned into 8 components, which included 
2% coal fly ash and 25% botanical matter. Mineral concentrations 
deduced by electron microscopy were in good agreement with soil 
deduced from bulk compositional data. A comparison of results for 
an incinerator component indicated possible biases in results by 
both methods. 


50617 (PB-89-198253/XAB) Evaluation and sensitivity anal 
yses results of the MESOPUFF Il model with CAPTEX 
(Cross-Appalachian Tracer Experiment) measurements. Final 
report, June 1986-December 1988. Goodwitch, J.M. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Atmospheric 
Research and Exposure Assessment Lab. Jun 1989. 110p. (EPA— 
600/3-89/056). Available from NTIS, PC AO6/MF A01. 

The MESOPUFF Ii regional Lagrangian puff model has been 
evaluated and tested against measurements from the Cross- 
Appalachian Tracer Experiment (CAPTEX) data base in an effort to 
assess its ability to simulate the transport and dispersion of a non- 
reactive, nondepositing tracer plume out to distances of over 1000 
km. The model applied a mixed-layer averaged wind field to simu- 
late boundary-layer transport and Gaussian dispersion parameters 
to govern puff growth. The model overpredicted peak and mean 
concentrations; modeled mean values were within a factor of two of 
observed values in four experiments. Graphical maps confirmed 
that the scatter among concentration pairs was primarily due to no- 
table spatial displacements between observed and modeled tracer 
plumes. Analysis of plume centroid positions was employed to give 
quantitative information about the difference in downwind distances 
and separation between the observed and modeled plume patterns 
versus time. Diagnostic test run results, where optional single level 
wind fields and optional dispersion methods were exercised, are 
also compared to default model run results and to observed values. 
Sensitivity test runs focused on variations in the dry-deposition and 
chemica!-transformation parameters for SOx. 
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50618 (PB-89-198790/XAB) Test report for the trial burn of 
Dinoseb in a pilot-scale incinerator. Final report. Oberacker, D.; 
Wool, M.; Villa, F.; Mason, H. Acurex Corp., Mountain View, CA 
(USA). Environmental Systems Div. Jun 1989. 23p. Available from 
NTIS, PC A03/MF A01. 

The U.S. Environmental Protection Agency (EPA) has determined 
that the herbicide Dinoseb represents a significant human health 
hazard. EPA estimates that there are approximately 5 million gal- 
lons affected by this action. As part of a program by the EPA Office 
of Research and Development (ORD) to determine which techni- 
cally viable disposal option is appropriate, pilot-scale test burns 
were made of a mixture of Dinoseb products at the John Zink Com- 
pany Research Incineration Facility in Tulsa, Oklahoma. The 
mixture represented the various Dinoseb products to be destroyed. 
The rationale for doing the pilot-scale test was that specific perfor- 
mance data were needed to address, with confidence, any public or 
permitting questions that may arise in authorizing a full-scale incin- 
eration disposal operation. The test burns were successfully 
performed between February 18 and February 26, 1988. The report 
gives an overall summary of the test program. 


50619 (PB-89-200984/XAB) Health-hazard evaluation report 
HETA 87-232-1948, Consolidated Freightways, Pocono Summit, 
Pennsyivania. Blade, L.M.; Savery, H. National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA). Feb 1989. 25p. 
(HETA-87-232-1948). Available from NTIS, PC A03/MF A01. 

A study was made of possible hazardous working conditions at 
Consolidated Freightways, Pocono Summit, Pennsylvania. The re- 
quest concerned potential exposure of dock workers to exhaust 
emissions from diesel-powered forklift trucks brought about by the 
health complaints of several of the workers there. Twenty-one work- 
ers were identified as symptomatic of exposure to diesel exhaust 
fumes. This included at least half of the midnight shift. Upper respi- 
ratory tract irritation was mentioned by all of these workers. Some 
reported eye irritation, cough productive of black-tinged sputum, and 
sore throat. These symptoms lessened during periods away from 
work. Airborne concentrations of all components measured at the 
site were well below the applicable exposure limits. A potential 
health hazard associated with exposure to diesel engine exhaust 
existed. The authors recommend that whenever a forklift truck is to 
be left unattended for more than the shortest of periods, the motor 
should be turned off. The newer forklifts should be used on a shift 
before the older, less emission controlled, lifts. Roof exhaust fans 
ordered are to be installed at the facility and their effectiveness 
evaluated. 


50620 (PB-89-200992/XAB) Health-hazard evaluation report 
HETA 87-017-1949, United Rubber Workers’ international Union, 
Akron, Ohio. Jankovic, J.; Reger, R. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Feb 1989. 25p. (HETA- 
87-017-1949). Available from NTIS, PC A03/MF A01. 

An evaluation was made of exposure to fibrogenic dust and the 
occurrence of pneumoconioses among workers in the tire industry. 
A series of 987 chest radiographs for workers at least 40 years old 
was reviewed and limited environmental testing was performed. The 
investigation concerned workers at nine locations, representing four 
different companies. The results of the film analysis indicated two 
films with minor parenchymal change suggestive of pneumoconiosis 
and 22 films with other pleural abnormalities. Almost half of those 
films with abnormalities were found among workers at one particular 
facility. Twenty-four of the 987 films indicated findings consistent 
with asbestos exposure. Surveys conducted in three tire manufac- 
turing facilities represented in the x-ray survey indicated no 
documentable overexposures to fibrous materials or to other known 
pneumoconiosis-producing dusts. Data collected by OSHA from 
1979 through 1985 in the rubber manufacturing industry indicated 
that there were overexposures to asbestos. 


50621 (PB—89-201842/XAB) Turbulent diffusion behind vehi- 
cles: Experimentally determined influence of vortex pair in 
vehicle wake. Thompson, R.S.; Eskridge, R.E. Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Atmospheric 
Sciences Research Lab. 1987. 8p. (EPA-600/J-87/479). Available 
from NTIS, PC A02/MF A01. 

Pub. in Atmospheric Environment, 
2097(1987). See also PB—87-208690. 
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The wake of a moving vehicle was stimulated using a wind tunnel 
with a moving floor. The vehicle models, both scale and block- 
shaped, were held in a fixed position while the floor moved at the 
upstream air speed. This simulates an automobile traveling on a 
straight highway in still ambient air. Vertical ana lateral profiles of 
mean and fluctuating velocities and mean tracer concentration were 
obtained. Profiles were taken at distances of 15-60 model heights 
downstream. Two exhaust source positions were used: at the cen- 
ter of the rear of the vehicle and on the side just behind the rear 
wheel. It was found that the scale vehicles induce a pair of vortices 
in the wake that modify the velocity and concentration patterns in a 
minor way from that of the block car. 


50622 (PB-89-201867/XAB) Comments on Lateral Disper- 
sion from Tall Stacks. Briggs, G.A. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Atmospheric Sciences 
Research Lab. 17 Apr 1987. 5p. (EPA-600/J-87/480). Available 
from NTIS, PC A02/MF A01. 

Pub. in Journal of Climate and Applied Meteorology, Vol. 26, No. 
12, 1779-1781(Dec 1987). 

The paper by Hanna (1986) on lateral dispersion provides very 
useful analyses of EPRI measurements of plumes from tall stack, 
large buoyancy sources. However, there are a few errors in the 
equations, and there are a few inconsistencies which require further 
discussion. The errors that the author noticed all originate in the 
section which pertains to buoyancy effects sigma (sub y). 


50623 (PB-82-206460/XAB) Estimating the offsite house- 
hold damages from wind erosion in the western United States. 
Staff report. Piper, S.; Lee, L.K. Economic Research Service, 
Washington, DC (USA). Resources and Technology Div. Jun 1989. 
34p. (AGES—89-26). Available from NTIS, PC A03/MF A01. 

Wind erosion contributes significantly to particulate air pollution in 
some regions of the Western United States. As a result, wind ero- 
sion imposes damages on households in the form of increased 
interior and exterior cleaning, reduced recreational opportunities, 
and impaired health. Costs are difficult to estimate because of lim- 
ited data availability. However, damages appear to be much larger 
offsite than onsite. 


50624 (PB-89-207922/XAB) Control technology assessment 
report for air emissions trom waste-water treatment operations. 
Harkins, S.; Damle, A.S. Research Triangle Inst., Research Triangle 
Park, NC (USA). Apr 1989. 35p. Available from NTIS, PC A03/MF 
A01. 


Air emissions from the waste-water treatment operations at a 
chemical manufacturing plant were investigated at the request of a 
State air pollution control agency. The report presents information 
on existing emission controls and options for additional controls, 
with associated costs. 


50625 (PB-—89-863096/XAB) Asbestos and silicate pollution: 
Public health. July 1976-March 1989 (Citations from Pollution 
Abstracts). Report for July 1976-March 1989. National Technical 
Information Service, Springfield, VA (USA). Jun 1989. 54p. Available 
from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the occurence and 
effects of asbestos and silicate pollution as a public health risk. This 
bibliography covers research on the epidemiological and medical 
studies involving exposure to asbestos and silicates, ingestion of 
asbestos, and methods to measure asbestos and silicate pollution. 
Topics include cancer risks, asbestos in drinking water, hazards of 
silica dust inahalation, and hazard management and abatement. As- 
bestos and silicate pollution in the workplace, and asbestos removal 
technology are found in separate published bibliographies. (Con- 
tains 104 citations fully indexed and including a title list.) 


50626 (PB-89-866826/XAB) Indoor air pollution: Sources 
and control. January 1970-June 1988 (Citations from the NTIS 
data base). Report for January 1970-June 1988. National Techni- 
cal Information Service, Springfield, VA (USA). Aug 1989. 193p. 
Available from NTISPC NO1/MF N01. 

See also PB—89-866834. 

This bibliography contains citations concerning indoor air pollution 
in residential, commercial, industrial, and institutional buildings. In- 
door air quality assessment, health hazard evaluation, contaminant 





identification and measurement are discussed. Indoor-air-pollution 
control methods and equipment are evaluated. Air-quality analyses 
of energy-efficient buildings are presented. Indoor air pollution from 
radon and asbestos are discussed in other bibliographies. (This up- 
dated bibliography contains 299 citations, none of which are new 
entries to the previous edition.) 


50627 (PB-89-866834/XAB) Indoor air pollution: Sources 
and control. July 1988-July 1989 (Citations from the NTIS data 
base). Report for July 1988-July 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Aug 1989. 45p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-866389. See also PB—89-866826. 

This bibliography contains citations concerning indoor air pollution 
in residential, commercial, industrial, and institutional buildings. In- 
door air quality assessment, health-hazard evaluation, contaminant 
identification, and measurement are discussed. Indoor air pollution 
control methods and equipment are evaluated. Air-quality analyses 
of energy-efficient buildings are presented. Indoor air pollution from 
radon and asbestos are discussed in other bibliographies. (This 
updated bibliography contains 59 citations, all of which are new en- 
tries to the previous edition.) 


50628 (UCID—21686) Climatology of Lawrence Livermore 
National Laboratory. Gouveia, F.J.; Chapman, K.R. Lawrence Liv- 
ermore National Lab., CA (USA). Sep 1989. 208p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90000905. Available from NTIS, PC A10/MF A01 - 
OSTI; GPO Dep. 

Meteorological data collected from 1979 to 1987 at Lawrence Liv- 
ermore National Laboratory are analyzed in this report. These data 
are 15-min averages of wind speed, wind direction, standard devia- 
tion of the wind direction, temperature, and relative humidity. 
Calculated values include crosswind turbulence, absolute humidity, 
and stability class. Hourly averages were computed and used for 
most of the analysis. Frequency distributions of wind speed and 
horizontal wind fluctuations as well as joint frequency distributions 
of wind speed, wind direction, and stability are presented. The data 
show a marked seasonal variability and this phenomenon is ex- 
plored in depth. An example is presented to show how the data set 
may be queried to find the probability of a specific set of meteoro- 
logical conditions. In addition, a comparison is made of these data 
and data from another tower located nearby. The data are very 
similar despite slight differences, which may be explained by differ- 
ences between the sampling locations in surface roughness and 
proximity to buildings. 13 tabs. 


50629 (UCID-21769) Climate projections with regional reso- 
lution. MacCracken, M.C. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. Order Number DE90000858. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The increasing atmospheric concentrations of carbon dioxide and 
other radiatively active gases will enhance the ability of the atmos- 
phere to trap infrared radiation and thereby lead to warming of the 
climate. Numerical models suggest that the global average surface 
air temperature can be expected to increase a few degrees during 
the twenty-first century. This estimate is probably uncertain by a 
factor of at least two. The uncertainties in estimates of regional 
changes of temperature and precipitation are even greater. Despite 
these uncertainties, there is broad agreement that the persistence of 
such changes would be unprecedented in historical times. 31 refs. 


50630 (UCRL-—101523) On the mitigation of non-COz2 green- 
house gases. Wuebbles, D.J. Lawrence Livermore National Lab., 
CA (USA). Jul 1989. 8p. Sponsored by U.S. DOE Energy Research; 
Environmental Protection Agency. DOE Contract W-7405-ENG-48. 
(CONF-891002-2: Joint power generation conference, Dallas, TX 
(USA), 22-26 Oct 1989). Order Number DE89016659. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Much of the concern about potential effects of greenhouse gases 
on the future state of climate have been related to the growing at- 
mospheric concentration of carbon dioxide. Concentrations of a 
number of other radiatively important atmospheric trace constituents 
are also changing, many at rates much larger than the current rate 
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of change in COz2 concentrations. For example, methane concentra- 
tions are increasing about one percent per year, while 
concentrations of several chlorofluorocarbons are increasing by 
more than 4 percent per year. In each case, the increasing concen- 
trations of these gases, which are emitted at the Earth’s surface, 
are thought to be related to human activities. The combined effects 
of these other greenhouse gases on climate could be cumulatively 
as large as the effects estimated for Coz. Besides the direct radia- 
tive effects that these gases can have on climate, there are also 
potential indirect effects on climate through their chemical interac- 
tions with other greenhouse gases, such as ozone and water vapor. 
Evidence is mounting that such indirect effects are occurring. This 
paper describes what is known regarding these changing green- 
house gas concentrations, in particular their budgets and causes of 
the changing atmospheric concentrations. It also attempts to exam- 
ine issues affecting the mitigation of their potential effects on future 
climate. 24 refs., 5 figs., 3 tabs. 


50631 (UCRL-—101726) A statistical intercomparison of tem- 
perature and precipitation predicted by four general circulation 
models with historical data. Grotch, S.L. Lawrence Livermore Na- 
tional Lab., CA (USA). Aug 1989. 29p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-48. (CONF- 
8905106—1: Workshop on greenhouse-gas induced climate change: 
a critical appraisal of simultations and observations, Amherst, MA 
(USA), 8-12 May 1989). Order Number DE89017785. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This study is a detailed intercomparison of the results produced 
by four different General Circulation Models (GCMs) that have been 
used to estimate the climatic consequences of a doubling of CO2 
concentration. Two variables, surface air temperature and precipita- 
tion, annually and seasonally averaged, are compared for both the 
current climate and for the predicted equilibrium changes after a 
doubling of the atmospheric CO2 concentration. The major question 
considered here is. How well the predictions from different GCMs 
agree with each other and with historical climatology over different 
aeral extents, from the global scale down to the range of only 
several gridpoints. Although the models often agree well when esti- 
mating averages over large areas, substantial disagreements 
become apparent as the spatial scale is reduced. At scales below 
continental, the correlations observed between different model 
predictions are often very poor. The implications of this work for in- 
vestigation of climatic impacts on a regional scale are profound. For 
these two important variables, at least, the poor agreement between 
model simulations of the current climate on the regional scale calls 
into question the ability of these models to quantitatively estimate 
future climatic change on anything approaching the scale of a few 
(<10) gridpoints, which is essential if these results are to be used 
in meaningful resource assessment studies. 13 refs., 13 figs. 


50632 (VW-FMT-8701-V/5) Portable exhaust gas measuring 
system of high accuracy (study). Staab, J. Volkswagenwerk A.G.., 
Wolfsburg (Germany, F.R.). Abt. Forschung und Entwicklung. 8 May 
1987. 38p. (in German). Available from Copy held by UB/TIB Han- 
nover. 

The possibility of using a portable mass spectrometer of high ac- 
curacy for the long term reproduceable measurements of the 
emitted exhaust gas components of a private car was examined. 
There are detailed reports on the measuring process and the func- 
tion of spectrometer systems (quadrupole and tandem mass 
spectrometers, mass-selective detector). The technical definitions 
(resolution, range of measurement, evaluation of the mass spectra, 
calibration of the spectrometers) are explained and the measure- 
ment technique to be used is described. Overall, it was found that 
the process of the quadrupole mass spectrometer seems to be ba- 
sically suitable for satisfying the basic requirements. (HW4J). 
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port 


Refer also to citation(s) 48908, 48910, 49006, 49387, 49419, 
49471, 49650, 49651, 49652, 50602, 50603, 50604, 50662 


50633 (BFR-D—14-1988, pp. 71) Indoor radon in three apart- 
ment houses with different ventilation systems. Kokotti, H. 
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(Univ. of Kuopio (Finland)); Savolainen, T.; Kalliokoski, P.; Repo- 
nen, T.; Raunemaa, T. Swedish Council for Building Research, 
Stockhoim (Sweden). Jun 1988. (CONF-880945—: Healthy buildings 
88, Stockholm (Sweden), 5-8 Sep 1988). In Healthy Buildings ’88. 
Abstract guide. Order Number DE90705910. Available from NTIS 
(US Sales Only), PC A19/MF A01 - OSTI; INIS. 

Short communication. APARTMENT BUILDINGS/radon; RADON; 
CONCRETES; RADIOACTIVITY; VENTILATION 


50634 (BFR-D-14-1988, pp. 73) Radon in_ residential 
buildings - examples of different types of structural counter- 
measures. Nilsson, |. (National Testing Inst., Boraas (Sweden)); 
Sandberg, P.I. Swedish Council for Building Research, Stockholm 
(Sweden). Jun 1988. (CONF-880945—: Healthy buildings ’88, Stock- 
holm (Sweden), 5-8 Sep 1988). In Healthy Buildings ’88. Abstract 
guide. Order Number DE90705910. Available from NTIS (US Sales 
Only), PC A19/MF A01 - OSTI; INIS. 

Short communication. BUILDINGS/radon; 
ALS; BUILDINGS; RADON; MITIGATION 


BUILDING MATERI- 


50635 (BFR-D—14-1988, pp. 75) Modified building technique 
to protect against radon from the ground. Rosen, B. (Swedish 
Geotechnical Inst., Linkoeping (Sweden)). Swedish Council for 
Building Research, Stockholm (Sweden). Jun 1988. (CONF-880945— 

Healthy buildings '88, Stockholm (Sweden), 5-8 Sep 1988). In 
Healthy Buildings ’88. Abstract guide. Order Number DE90705910. 
Available from NTIS (US Sales Only), PC A19/MF A01 - OSTI; INIS. 

Short communication. BUILDINGS/radon; BUILDINGS; RADON; 
LEAKS; MITIGATION; SOILS 


50636 (CONF-8710458-, pp. 105-108) Chernobyl radioactive 
aerosols in Italy: Particle size and concentration. Tarroni, G. 
(ENEA, Rome (italy)); Calamosca, M.; De Zaiacomo, T.; Gragnani, 
R.; Michetti, |.; Testa, L. ENEA, Rome (italy). Jul 1988. (In Italian). 
From Studies on environmental radioactivity and health impact with 
reference to Chernobyl accident meeting; Rome (Italy); 12-13 Oct 
1987. In Studies on environmental radioactivity and health impact 
with reference to Chernobyl accident. Proceeding of the meeting or- 
ganized by the Italian (AIRP) and French (SFRP) organization of 
protection against radiation. Order Number DE89793226. Available 
from NTIS (US Sales Only), PC A20. 

This report points out the great importance of the correct determi- 
nation of radionuclide concentrations and particle dimensions in the 
study of biological effects on the human respiratory system due to 
radioactive aerosols. Measuring systems used and experimental 
data obtained by the FIBI Aeroso! Laboratory (Bologna, Italy) and 
by ENEA-CRE Casaccia (Rome, Italy), in the months following the 
Chernobyl accident, are presented. 


50637 (CONF-8710458—, pp. 133-142) Radioactivity in the 
air in Italy after the Chernobyl accident. Colacino, M.; Dietrich, 
B.; Favale, B.; Passamonti, V.; Baldi, M. ENEA, Rome (ltaly). Jul 
1988. (In Italian). From Studies on environmental radioactivity and 
health impact with reference to Chernobyl accident meeting; Rome 
(Italy); 12-13 Oct 1987. In Studies on environmental radioactivity 
and health impact with reference to Chernobyl accident. Proceed- 
ings of the meeting organized by the Italian (AIRP) and French 
organizations of protection against radiation. Order Number 
DE89793228. Available from NTIS (US Sales Only), PC A20. 

This paper deals with measurements (29-04-86/10-05-86) made 
in Italy of atmospheric radioactive pollution due to the Chernobyl ac- 
cident. Airborne particles, present in known volumes of air, were 
collected near the ground surtace at various elevations and loca- 
tions throughout the peninsula. Sampling was carried out twice daily 
with the use of paper fiber filters, 10 square centimeters in area. 
Two types of analyses were adopted to measure alpha and beta ra- 
diation. This report presents numerous collected data and graphs 
indicating levels of airborne cesium 134 and 137, iodine 131, rubid- 
ium 103 and 106. In general, maximum air contamination readings 
were evidenced at 1000 meters during the period April 29 to May 2. 


50638 (MET-O-988) Transport and deposition of airborne 
debris from the Chernobyl nuclear power plant accident with 
special emphasis on the consequences to the United Kingdom. 
Meteorological Office Scientific Paper. no. 42. Smith, F.B.; Clark, 
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M.J. Meteorological Office, Bracknell (UK). 1989. 59p. Available 
from HM Stationery Office, London, UK, price Pound 5.50. 

Meteorological Office Scientific Paper.; no. 42. 

This paper gives a description of the fate of the radioactivity that 
escaped from the wrecked reactor at Chernobyl for 10 days in 1986 
and spread over most of Europe. Part of the debris crossed Britain 
a week after it was emitted, and much of it was deposited on up- 
land areas in the north-west. Much has been learned about the 
behaviour of the debris, and a discussion of this knowledge is in- 
cluded. Measurements were made at the 27 monitoring stations 
around the United Kingdom, the majority at nuclear installations. Al- 
though the quality of measurements made was uneven the data did 
allow the plume to be followed. The experience gained from the 
behaviour of the radioactivity released from Chernobyl has been im- 
portant in preparing models and monitoring networks for use in 
case of future accidents. Several recommendations are made about 
the transport and dispersion of the plume, the deposition of radioac- 
tivity and its transfer to foodstuffs. (author). 


50639 (NUREG/CP--0098-Vol.2, pp. 857-867) Optimization of 
filtration for control of exposure to radon progeny. Curling, C.A. 
(Harvard School of Public Health, Boston, MA (USA)); Rudnick, 
S.N.; Ryan, P.B.; Moeller, D.W. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (USA). Harvard Air Cleaning Lab. May 
1989. (CONF-880815—Vol.2: 20. DOE/NRC nuclear air cleaning 
conference, Boston, MA (USA), 22-25 Aug 1988). In Proceedings of 
the 20th DOE/NAC nuclear air cleaning conference. Sessions 6—15. 
Order Number DE89014648. Available from NTIS, PC A99/MF A01 
- 1. 

The theoretical optimization of filter characteristics that minimize 
an individual’s dose from the inhalation of radon progeny is de- 
scribed. The computer simulation presented combines models for a 
well-mixed room, lung deposition, and lung dose equivalent. A mod- 
ified form of the Jacobi-Porstendorfer room model and the 
Jacobi-Eisfeld lung dosimetry model are used for the simulation. 
The parameters of the filter that are optimized include the filter's so- 
lidity, thickness, and fiber diameter. Room ventilation, particle size 
distribution and concentration, and other factors are specified. The 
theoretical model is used to determine optimal filter characteristics 
for reducing the lung dose equivalent under specified room condi- 
tions. The resulting optimal design is a thin filter (0.1 - 0.7 mm) of 
low solidity (0.5 - 1.0%) and relatively large diameter fibers (30 - 
100 um). This model indicates that a significant reduction in the 
dose-equivalent rate can be achieved through the use of a properly 
designed recirculating filter system. 


50640 (NUREG/CP—0098-Vol.2, pp. 868-878) Radon removal 
system for indoor air. Rudnick, S.N. (Harvard School of Public 
Health, Boston, MA (USA)); Abrams, R.F. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (USA). Harvard Air Cleaning 
Lab. May 1989. (CONF-880815—Vol.2: 20. DOE/NRC nuclear air 
cleaning conference, Boston, MA (USA), 22-25 Aug 1988). In Pro- 
ceedings of the 20th DOE/NRC nuclear air cleaning conference. 
Sessions 6-15. Order Number DE89014648. Available from NTIS, 
PC A99/MF A011 - I. 

Removal of radon gas using dynamic adsorption onto charcoal 
has received attention previously, but the method has not been 
used in houses because of practical considerations: (1) If the radon 
were retained long enough to decay away, excessive quantities of 
charcoal would be required. In addition, the gamma radiation from 
the decay products of radon would require shielding. (2) If the char- 
coal were regenerated using current technology, heated air would 
be required to strip off the radon. This regeneration method would 
be costly due to the energy requirements; the use of heated indoor 
air for regeneration followed by exhausting this air to the outdoors, 
would also depressurize the basement, tending to increase the in- 
flux of radon gas. In the work described here, the radon gas in a 
house’s basement airspace is adsorbed onto charcoal; the removal 
efficiency is independent of the radon concentration at levels found 
indoors. The charcoal is regenerated by stripping off the radon with 
unheated outdoor air. If two adsorbent beds are used, one adsorbs 
radon while the other regenerates. Thus, the device can operate 
continuously, approaching a pseudo steady-state. A laboratory-scale 





prototype of this adsorption/stripping system was tested in the labo- 
ratory using various charcoals and operating conditions, including 
extremes of seasonal temperatures and relative humidities. Neither 
temperature nor relative humidity had a detrimental effect on re- 
moval efficiency. Once-through removal efficiencies were as high as 
98% after multiple adsorption and stripping cycles. The efficacy of a 
full-scale system was evaluated in a high-radon house. The radon 
concentration was reduced by as much as 90%; further field tests 
will be done soon. 


50641 (PB-89-866719/XAB) Continuous and passive envi- 
ronmental radon monitoring: Measuring methods and health 
effects. January 1975-July 1989 (Citations from the INSPEC: 
Information Services for the Physics and Engineering Commu- 
nities data base). Report for January 1975-July 1989. National 
Technical Information Service, Springfield, VA (USA). Aug 1989. 
186p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-864756. 

This bibliography contains citations concerning continuous and 
passive radon (Rn) and Rn daughters monitoring, measuring meth- 
ods, equipment, and health effects from their concentration in air, 
water, and soils. The design, development, and evaluations of Rn 
monitoring and detection devices are presented, including alpha 
spectroscopy and dosimetry, track detecting and scintillation, ther- 
moluminescent, electret, and electrode collection. Sources of Rn 
concentration levels found in building materials, ventilation systems, 
soils, and ground water are considered. Lung cancer associated 
risks from Rn radiation exposure are examined. Radon monitoring in 
mining operations is excluded. (This updated bibliography contains 
350 citations, 68 of which are new entries to the previous edition.) 


50642 (RFP—4337) Documentation plan for the Terrain- 
Responsive Atmospheric Code model (TRAC). Ladman, R.W.; 
Brown-Strattan, M. Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant. Mar 1989. 79p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-76DP03533. Order Number 
DE89017719. Available from NTIS, PC AOS5/MF A01 - OSTI; GPO 
Dep. 

This report presents a plan for fully documenting the Terrain- Re- 
sponsive Atmospheric Code (TRAC). The Department of Energy 
(DOE) maintains atmospheric dispersion models at several facilities. 
These models are used to aid decision-making in three areas: 
safety analysis (risk assessment), emergency response, and regula- 
tory compliance. The Rocky Flats Plant has developed a dispersior/ 
dose software code to meet these goals, and we are in the process 
of compiling all accompanying documentation to meet DOE and 
other governmental requirements for dispersion modeling. Called 
the Terrain-Responsive Atmospheric Code (TRAC), our model is de- 
signed to realistically simulate the atmospheric conditions that occur 
around geographically complex sites such as Rocky Flats. 


50643 (UCID-21657) INPUFF (INtegrated PUFF) model 
study of Lawrence Livermore National Laboratory NDERF 
(Nuclear-Directed Energy Research Facility) bullding. Gouveia, 
F.J. Lawrence Livermore National Lab., CA (USA). May 1989. 52p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE89017752. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

The INPUFF (INtegrated PUFF) puff-dispersion model distributed 
by the Environmental Protection Agency (EPA) was employed to 
simulate conditions that conservatively match potential emissions 
from a proposed stack at Lawrence Livermore National Laboratory 
(LLNL). Seven emission scenarios that imitate extreme cases of 
credible release events were evaluated. Each scenario was re- 
peated for seven classes of stability, three wind speeds, and two 
deposition velocities. A sensitivity study was performed to explore 
the effect of stack-gas velocity, mixing height, and ambient wind 
speed on plume height and downwind concentrations. 8 refs., 5 
figs., 5 tabs. 


50644 (UCRL-101718) Realtime global mutual aid for at- 
mopheric releases of radioactivity is possible today. Sullivan, 
T.J. Lawrence Livermore National Lab., CA (USA). Aug 1989. 19p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract W-7405-ENG-48. (CONF-8907103-10: Technology-based 
confidence building: energy and environment, Santa Fe, NM (USA), 
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9-14 Jul 1989). Order Number DE90001056. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Over the past 15 years, the Lawrence Livermore National Labora- 
tory’s Atmospheric Release Advisory Capability (ARAC) has 
developed and evolved a computer-based, real-time, radiological- 
dose-assessment service for the United States Departments of 
Energy and Defense. This service is built on the integrated compo- 
nents of real-time computer-acquired meteorological data, extensive 
computer databases, numerical atmospheric-dispersion models, 
graphical displays, and operational-assessment-staff expertise. The 
focus of ARAC is the off-site problem where regional meteorology 
and topography are dominant influences on transport and disper- 
sion. Through application to numerous radiological accidents/ 
releases on scales from small accidental ventings to the Chernobyl 
reactor disaster, ARAC has developed methods to provide emer- 
gency dose assessments from the local to the hemispheric scale. 
17 refs., 8 figs. 


5006 Regulations 
Refer also to citation(s) 49101, 50346, 50347, 50348, 50349, 50350 


50645 (PB-89-196398/XAB) Progress in the prevention and 
control of air pollution in 1987. Annual report (Final). Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards. 1988. 106p. (EPA— 
450/2-89/009). Available from NTIS, PC AO6/MF A01. 

See also report for 1986, PB-88-168463. 

This report addresses the progress made in the prevention and 
control of air pollution in 1986. It covers the areas of air-quality 
trends and monitoring, developing of air-quality criteria and stan- 
dards, the status of State implementation plans, the control of 
stationary and mobile source emissions, enforcement, and litigation. 
The report is the annual report of the Administrator of EPA to the 
Congress in compliance with Sections 313, 202(b)(4), and 306 of 
the Clean Air Act, as amended. 


50646 (PB—89-206189/XAB) Superfund Record of Decision 
(EPA Region 3): Ambler Asbestos Piles, Ambler, Pennsylvania 
(first remedial action) September 1988. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Remedial 
Response. 30 Sep 1988. 187p. (EPA/ROD/R-03-88/057). Available 
from NTIS, PC AO9/MF A01. 

Portions of this document are not fully legible. 

The Ambier Asbestos Piles site is located in the southwestern 
portion of the Borough of Ambler, Montgomery County, Pennsyiva- 
nia. Land around the site is used for industrial, residential, 
commercial, and transportation purposes. The site consists of four 
distinct areas of asbestos contamination. The waste piles of con- 
cern are the Locust Street Pile and the Plant Pile. The K&M 
Company owned and operated the site from the late 1800s to 1962, 
and produced asbestos products such as paper, millboard, electrical 
insulation, linings, conveyor belts, and high pressure packings. The 
primary wastes generated and disposed of in the Locust Street and 
Plant Piles during that period were spent magnesium/calcium (from 
pharmaceutical operations) and asbestos process waste. In 1962, 
CertainTeed Corporation purchased a portion of the site and facili- 
ties from K&M and manufactured asbestos-cement pipe at the 
plant. EPA and the Pennsylvania Department of Environmental Re- 
sources conducted their first investigation of the site in 1971, noting 
visible emissions and substantial dust concentrations attributed to 
asbestos. Subsequent investigation of the surface water, bulk waste 
samples, and air samples in 1983 revealed asbestos contamination. 
The selected remedial action for this site is given. 


50647 Amendments to the asbestos in schools provisions of 
TSCA: report to accompany H.R. 3893. Introduced in the House 
of Representatives, One Hundredth Congress, Second Session, 
June 27, 1988. Report 100-734. 18p. Government Printing Office, 
Washington, DC (1988). 

H.R. 3893 amends the Asbestos Hazard Emergency Response 
Act (AHERA), Title Il of the Toxic Substances Control Act, to allow 
local education agencies to obtain a deferral to May 9, 1989, of the 
October 12, 1988, statutory deadline for submission of asbestos 
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management plans to State Governors. To obtain the deferral, a lo- 
cal education agency must submit a request for one or all of the 
school buildings in its district to the State Governor no later than 
October 12, 1988. The request will be deemed approved upon a 
finding by the Governor that the deferred request is complete. H.R. 
3893 also codifies existing regulations which protect employees of 
school buildings from being exposed to asbestos-containing material 
without proper training or inspections to determine whether the 
building material contains asbestos. The Committee on Energy and 
Commerce reports favorably on H.R. 3893, as amended, and rec- 
ommends its passage. 


50648 Implications of the findings of the expedition to inves- 
tigate the ozone hole over the Antarctic. Joint Hearing before 
the Subcommittees on Environmental Protection and Haz- 
ardous Wastes and Toxic Substances of the Committee on 
Environment and Public Works, United States Senate, One 
Hundredth Congress, First Session, October 27, 1987. S. Hrg. 
100-385. 171p. Government Printing Office, Washington, DC (1988). 

Representatives from industry, scientists, NASA, and environmen- 
tal groups were among those testifying at a hearing on the 
implications of stratospheric ozone depletion over the Antarctic. The 
area of most concern was the problem of chlorofluorocarbons. Sev- 
eral questions regarding CFC’s were discussed. Should the rate of 
CFC reductions be increased? Does the current agreement go far 
enough toward reducing CFC emissions. 


50649 Clean Air Standards Attainment Act of 1987. Report of 
the Committee on Environment and Public Works, United 
States Senate, S. 1894, One Hundredth Congress, First Ses- 
sion, November 30, 1987. Report 100-231. 586p. Government 
Printing Office, Washington, DC (1987). 

The Senate report accompanying S. 1894 describes the proposed 
amendment, including its purpose and the legislative background. 
The report also reviews the hearings and committee findings, and 
summarizes potential economic impacts and effects on the budget. 
S. 1894 is an original bill which amends the Clean Air Act to estab- 
lish new requirements for areas that have not yet attained 
health-protective ambient air quality standards, to provide new dead- 
lines for attaining the standards. This would better protect against 
environmental transport of pollutants and better control sources of 
acid deposition. A section-by-section analysis makes up most of the 
report with additional views urging repeal of the Clean Air Act. 


50650 Clean Air Act Amendments (Part 2). Hearings before 
the Subcommittee on Health and the Environment of the Com- 
mittee on Energy and Commerce, House of Representatives, 
One Hundredth Congress, First Session on H.R. 2521, H.R. 
3054, and H.R. 3196, Bills to Amend the Clean Air Act to con- 
trol air pollution from sources on the outer continental shelf, 
September 28 and 30, 1987. Serial No. 100-130. 764p. Govern- 
ment Printing Office, Washington, DC (1987). 

Representatives from industry and environmental groups as well 
as government and state officials offered testimony at a hearing on 
H.R. 3054, H.R. 3196 and H.R. 2521, which would amend the 
Clean Air Act. These bills would control air pollution from sources 
on the outer continental shelf and would reduce the harmful effects 
of air pollution associated with ozone and carbon monoxide concen- 
trations. In addition, this legislation would insure the safety of 
consumers in issuing regulations concerning mobile sources. The 
main focus was on bill H.R. 3054 which would amend the Clean Air 
Act by extending the deadline in the act for achievement of the na- 
tional ambient air quality standards for ozone and carbon monoxide. 


50651 US/Canadian air quality effort. Hearing before the 
Subcommittee on Oversight and Investigations of the Commit- 
tee on Energy and Commerce, House of Representatives, One 
Hundredth Congress, First Session, October 2, 1987. Serial No. 
100-121. 786p. Government Printing Office, Washington, DC (1987). 

A hearing on Canada’s efforts, as compared to the United States, 
in controlling air pollution brought testimony from the Department of 
the Interior, NAPAP, the Department of Transportation, the General 
Accounting Office and the US EPA. The witnesses examined a task 
force assessment of an interagency-funded acid precipitation 
research program. They examined the adequacy of research con- 
cerning claims of a decline of ducks allegedly due to acidification. 
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Finally, the safety issues associated with the volatility of gasoline, 
the use of oxygenated fuels, and the installation of onboard controls 
were evaluated. Material submitted for the record follows the testi- 
mony of the 7 witnesses. 
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5101 Basic Studies 
Refer also to citation(s) 50046, 50731 


50652 (INIS-BR-1610, pp. 21-22) Magnetic oxisols. Coey, 
J.M.D. (Trinity Coil., Dublin (lreland)); Fabris, J.D.; Resende, M. 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ SOILS/magnetization; SOILS/moessbauer 
effect; SOILS/x-ray diffraction; BASALT; SOILS; MAGNETIZATION; 
SPIN; SPINELS 


50653 (NEI-NO—83, pp. 55-64) Acid-base behaviour of an 
acid sandy soll. Kinniburgh, D.G. Norsk Hydrologisk Komite, Oslo 
(Norway). 1987. (CONF-870577-: International symposium on acidi- 
fication and water pathways, Bolkesjo (Norway), 4-8 May 1987). In 
Acidification and water pathways. Vol. 2. Proceedings of Interna- 
tional symposium on acidification and water pathways, Bolkesjoe, 
4-5 May 1987. Order Number DE89787775. Available from NTIS 
(US Sales Only), PC A16/MF A01. 

An acid sandy soil derived from the Ea horizon of a humus- pod- 
zoi was titrated in the presence of the following background 
electrolytes: distilled water, displaced soil solution, 0.1M and 1M 
KCl and 0.05M and 0.5M Baclo. The resulting alkalimetric titration 
curves and the derived parameters (initial pH, total titratable acidity 
to pH 8.3, and initial buffer capacity) are shown to be highly depen- 
dent on the choice of background electrolyte. The implications of 
this are discussed with reference to the best way of determining 
buffer capacities that might be relevant to field conditions. 3 figures, 
2 tables, 8 references. 
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Refer also to citation(s) 50676, 50684, 50718, 50723, 50726 


50654 (AD-A-208814/4/XAB) Soll-gas and geophysical tech- 
niques for detection of subsurface organic contamination. Final 
report, 4 March 1985-5 November 1987. Pitchford, A.M.; Mazzella, 
A.T.; Scarbrough, K.R. Environmental Protection Agency, Las Ve- 
gas, NV (USA). Environmental Monitoring Systems Lab. Jan 1989. 
186p. Available from NTIS, PC AO9/MF A01. 

The purpose of this effort was to provide guidance to Air Force 
Installation-Restoration Program managers on the use of geophys- 
ical and soil gas reconnaissance techniques for detecting organic 
contaminants in the subsurface. Electromagnetic induction and 
direct-current resistivity surface geophysical techniques and two 
soil-gas monitoring techniques were tested at four Air Force bases. 
These techniques provide timely preliminary site information to as- 
sist in proper placement of monitoring wells. This will reduce the 
duration of site investigations and expense due to hit-and-miss 
placement of monitoring wells. In addition, a panel of expert hydro- 
geologists, chemists, and geophysicists provided guidance on the 
use of the these reconnaissance techniques. Active soil gas moni- 
toring, where a gas sample is extracted from the soil for analysis, 
was the most successful method for detecting volatile organic com- 
pounds. Passive soil gas monitoring, where vapors are collected on 
a sorbent trap, often failed to indicate organics when they were 
present. More research in this area is required with respect to pas- 
sive soil gas monitor placement and duration of exposure. 





Generally, geophysical methods were successful for detecting hy- 
drogeological features, buried metal objects, and conductive 
plumes, but were unsuccessful for detecting organic contaminants. 


50655 (ORNL/FTR-3371) [Humic substances in the aquatic 
and terrestrial environment]: Foreign trip report, August 17, 
1989-September 3, 1989. McCarthy, J.F. Oak Ridge National Lab.., 
TN (USA). 11 Sep 1989. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90000087. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The traveler presented a paper at the International Symposium 
on Humic Substances in the Aquatic and Terrestrial Environment 
entitled “Subsurface Transport of Organic Colloidal Particles: Impli- 
cations for Contaminant Mobility,” describing results of a research 
project sponsored by the US Department of Energy (DOE). Papers 
of particular interest to DOE’s Groundwater Colloid Subprogram, of 
which the traveler is coordinator, included new methods for measur- 
ing sorption of chemicals to humic substances and characterization 
of the effects of pH and ionic strength on the size of organic col- 
loids. The traveler then visited the University of Joensuu, Finland, to 
finalize collaborative publications with three researchers who had 
worked at Oak Ridge National Laboratory. The traveler also ob- 
served new procedures for metabolic studies in fish toxicology being 
used at Joensuu. Finally, the traveler visited Harwell Laboratories to 
discuss approaches to characterizing and determining the mobility 
of groundwater colloids. Harwell has a sophisticated program in 
groundwater colloids that includes a broad array of instrumentation 
and a blend of theoretical, laboratory, and field studies. 


50656 (SAND—89-0750) An analysis of solute diffusion in 
the Culebra Dolomite. Dykhuizen, R.C.; Casey, W.H. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Aug 1989. 50p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC04-76DP00789. 
Order Number DE90000900. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The diffusion of unreactive solutes through the Culebra Dolomite 
was studied experimentally and theoretically. The measured diffu- 
sive flux is less than that predicted from independent knowledge of 
the porosity and reasonable estimates of tortuosity. This low 
measured flux led to a review of the relationship between solute dif- 
fusion and pore geometry in rocks and sediments. Solute transport 
in hypothetical pore networks, where the effect of pore geometry on 
the solute flux is directly calculable, is examined. A conventional in- 
terpretation of pore tortuosity, as a normalized length of diffusion 
through a pore, loses meaning for cases where pores intersect in 
networks. Some important variables affecting the tortuosity are: (1) 
the distribution of pore sizes (2) the distribution of pore lengths, (3) 
the number of pores which intersect at a node, and (4) the pore 
shape between nodes. Furthermore, in porous materials with a pref- 
erential distribution of pore sizes and orientation, tortuosity is a 
tensor. For the Culebra Dolomite, the wide range of pore sizes 
causes the diffusive flux to vary considerably from that predicted 
from conventional theory. These results indicate that diffusive fluxes 
from fractures into rock pores may be smaller than previously 
thought. 35 refs., 10 figs., 2 tabs. 


50657 (UCID-21651) Sorption studies of VOCs [volatile or- 
ganic compounds] related to soil/ground water contamination 
at LLNL [Lawrence Livermore National Laboratory]. Environmen- 
tal Restoration Series. Bishop, D.J.; Knezovich, J.P.; Rice, D.W. Jr. 
Lawrence Livermore National Lab., CA (USA). Aug 1989. 14p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE89016698. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

In 1980, Lawrence Livermore National Laboratory (LLNL) initiated 
a preliminary ground water study beneath and in the vicinity of the 
LLNL site in Livermore, California. Findings from that study 
indicated that volatile organic compounds (VOCs), primarily tetra- 
chloroethylene (PCE) and trichloroethylene (TCE), were present in 
local ground water. Subsequent sampling results showed several lo- 
cations with VOCs in the parts-per-billion range, and three areas 
where parts-per-million concentrations were detected. Subsequently, 
more than 200 wells were drilled and tested during investigations to 
assess the lateral and stratigraphic extent of ground water contami- 
nation and to understand the hydrogeologic characteristics under 
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the Laboratory and adjacent affected areas. Although PCE and TCE 
predominate, dichloroethanes, dichloroethylenes, and carbon tetra- 
chloride have been detected in ground water at concentrations 
exceeding California Department of Health Services recommended 
action levels. In order to predict the rate and extent of movement of 
the VOCs in ground water, it is essential to understand the sorptive 
properties of these compounds in relation to the subsurface soils 
that exist in this area. TCE and PCE were selected for study initially 
because of their predominance in the contaminant plume. Additional 
tests were performed using 1,2-dichloroethane (DCA), 1,2- 
dichloroethene (DCE), and chloroform (CF). 28 refs., 4 figs., 7 tabs. 


50658 (UCID-21688) Remedial investigation of landfill Pit 9 
Lawrence Livermore National Laboratory Site 300. Environmental 
Restoration Series. Taffet, M.J.; Lamarre, A.L. Lawrence Livermore 
National Lab., CA (USA). Jul 1989. 92p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90000863. Available from NTIS, PC AO5/MF A01 - OSTI. 

This report documents our investigation of the geology and hydro- 
geology beneath inactive landfill Pit 9 at Lawrence Livermore 
National Laboratory (LLNL) Site 300. Site 300 is located about 15 
miles east of Livermore, California, in rugged, rural terrain on the 
east side of the Altamont Hills; this remote facility is used for explo- 
sives and materials testing to support LLNL’s national defense 
programs. The landfill is located in San Joaquin County near the 
center of Site 300. In mid-1988, we began this investigation to de- 
termine if ground water quality had been degraded by wastes within 
the pit. This report presents our results and conclusions. Pit 9 con- 
tains potentially hazardous waste generated during explosives 
experiments. We have assessed the potential impact of landfill Pit 9 
vadose zone and ground water chemistry. We have studied the ge- 
ology and ground water flow characteristics at the Pit 9 site. Ground 
water flow direction, gradient, and velocities have been determined 
by well installation and monitoring hydraulic testing. 20 refs., 8 figs., 
4 tabs. 


50659 (WSRC-RP-88-269) Program pian for TNX Area 
groundwater characterization wells. Nichols, R.L. Westinghouse 
Savannah River Co., Aiken, SC (USA). 19 May 1989. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
76SR00001. Order Number DE90000655. Available from NTIS, PC 
AO02/MF A01 - OSTI; GPO Dep. 

The TNX Area post-Cretaceous hydrogeological section consists 
of an unconfined aquifer in recent to Pliestocene age sediments 
and a confined aquifer in tertiary aged sediments. The unconfined 
aquifer is a local water bearing reservoir and will not be correlated 
to a specific stratigraphic unit at this time. Depth to the water table 
ranges from 25 feet at the New TNX Seepage Basin to 50 feet at 
the Old TNX Seepage Basin. The unconfined aquifer is 45-50 feet 
thick and outcrops in the swamp to the west of TNX. The hydraulic 
gradient in the unconfined aquifer decreases westerly across the 
TNX Area from 0.05 to 0.01. The unconfined aquifer is separated 
from the underlying confined aquifer by a sandy slit aquitard (A1) 
which is approximately 5—10 feet thick. Researchers reported an in- 
crease in hydraulic head across this unit of approximately 8 feet 
which results in an upward gradient between the unconfined and 
confined aquifer. The confined Tertiary aquifer (C1) at TNX is 25-30 
feet thick and can generally be found 60 to 90 feet below the sur- 
face. The C1 aquifer is part of the aquifer commonly referred to as 
the “Congaree” which occurs in the Congaree Formation. The C1 
aquifer lies on the Lower Tertiary aquitard (A2) which is 45-55 feet 
thick and is commonly referred to as the “Ellenton Formation.” Cur- 
rently there is an upward gradient across A2 with a head differential 
of 28 feet. Regional hydrogeologic models indicate that the C1 
aquifer discharges to the Savannah River producing westward 
groundwater flow in C1. 3 figs., 1 tab. 


50660 (WSRC-RP-89-0544) Status of in-situ air stripping 
tests and proposed modifications: Horizontal wells AMH-1 and 
AMH-2 Savannah River Site. Kaback, D.S.; Looney, B.B. Westing- 
house Savannah River Co., Aiken, SC (USA). Aug 1989. 23p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE90000652. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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A project to drill and install two horizontal vapor extraction/air 
injection wells at the Savannah River Site (SRS), Aiken, South Car- 
olina, was performed in September and October of 1988. The 
project was performed to test the feasibility of horizontal drilling 
technologies in shallow unconsolidated sediments. Additional study 
to evaluate the effectiveness of in-situ air stripping of volatile organ- 
ics from the ground water and unsaturated soils is planned. This 
status report contains (1) a short summary of the construction de- 
tails of the two horizontal wells and (2) proposed modifications to 
the original program plan (Kaback and Looney 1988; Looney and 
Kaback, 1988). The modifications include added pressure monitor- 
ing and use of an inert tracer gas (helium) to better evaluate system 
performance. This paper contains sections that provide information 
requested by the South Carolina Department Health and Environ- 
mental Control as part of the underground injection well permitting 
process. 3 refs., 6 figs. 
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Refer also to citation(s) 48972, 49015, 49024, 49376, 49419, 
49498, 50064, 50633, 50634, 50635, 50641, 50734, 50741 


50661 (BFR-D—14-1988, pp. 65) Some building characteris- 
tics affecting the indoor radon level of dwellings in the Swiss 
alpine areas. Crameri, R. (Swiss Federal Inst. for Reactor Re- 
search, Wuerenlingen (Switzerland)); Furrer, D.; Burkart, W. 
Swedish Council for Building Research, Stockholm (Sweden). Jun 
1988. (CONF-880945—: Healthy buildings '88, Stockholm (Sweden), 
5-8 Sep 1988). In Healthy Buildings ’88. Abstract guide. Order 
Number DE90705910. Available from NTIS (US Sales Only), PC 
A19/MF A01 - OSTI; INIS. 

Short communication. HOUSES/radon; BUILDING MATERIALS; 
HOUSES; RADON; RADIOACTIVITY; SOILS; SWITZERLAND 


50662 (BFR-D—14-1988, pp. 67) Diagnostic approaches to 
better solutions of radon IAQ problems. Harrje, D.T. (Princeton 
Univ., NJ (USA)); Hubbard, L.M.; Sanchez, D.C. Swedish Council 
for Building Research, Stockholm (Sweden). Jun 1988. (CONF- 
880945-: Healthy buildings '88, Stockholm (Sweden), 5-8 Sep 
1988). In Healthy Buildings ’88. Abstract guide. Order Number 
DE90705910. Available from NTIS (US Sales Only), PC A19/MF 
A01 - OSTI; INIS. 

Short communication. BUILDINGS/radon; BUILDINGS; RADON; 
MITIGATION; RADIOACTIVITY; SOILS 


50663 (BFR-D-14-1988, pp. 69) Search for indoor radon 
houses - a geological problem. Joensson, G. (Lund Univ. (Swe- 
den)); Tell, |. Swedish Council for Building Research, Stockholm 
(Sweden). Jun 1988. (CONF-880945—: Healthy buildings '88, Stock- 
hoim (Sweden), 5-8 Sep 1988). In Healthy Buildings ‘88. Abstract 
guide. Order Number DE90705910. Available from NTIS (US Sales 
Only), PC A19/MF A01 - OSTI; INIS. 

Short communication. HOUSES/radiation monitoring; GEOLOGY; 
HOUSES; RADON; SHALES; SWEDEN 


50664 (BFR-D—-14-1988, pp. 77) Investigations and mapping 
of radon risk areas. Aakerbiom, G. (Swedish Geological Co., 
Luleaa (Sweden)). Swedish Council for Building Research, Stock- 
holm (Sweden). Jun 1988. (CONF-880945-: Healthy buildings '88, 
Stockholm (Sweden), 5-8 Sep 1988). In Healthy Buildings '88. Ab- 
stract guide. Order Number DE90705910. Available from NTIS (US 
Sales Only), PC A19/MF A01 - OSTI; INIS. 
Short communication. RADON/geology; 
HEALTH HAZARDS; 
ROCKS; SOILS 


50665 (CONF-891053-2) Automation of geophysical sur- 
veys used in assessment of hazardous waste. Berven, B.A.; 
Nyquist, J.E.; Blair, M.S.; Little, C.A.; Gammage, R.B. Oak Ridge 
National Lab., TN (USA). [1989]. 11p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC05-840R21400. From 28. Hanford 
life sciences symposium on environmental monitoring, restoration 
and assessment: what have we learned?; Richland, WA (USA); 16- 
19 Oct 1989. Order Number DE89017771. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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Geophysical surveys generally involve non-invasive measure- 
ments made from the ground surface to assess subterranean 
physical formations. These surveys can serve to locate subsurface 
contamination or assist in understanding the potential movement of 
these materials in groundwater. Oak Ridge National Laboratory has 
recently merged two technologies to automate geophysical mea- 
surements. The terrain conductivity meter (Geonics EM-31) 
measures subsurface conductivity detecting anomalies such as 
water-filled trenches or buried water or gas lines. The Ultra Sonic 
Ranging and Data System was developed to locate a surveyor on a 
specified area using triangulation with ultrasonic time-of-flight posi- 
tioning. The surveyor’s position is transmitted once a second to a 
microcomputer in the field. Simultaneously, the measurement taken 
by the surveyor's portable instrument is also transmitted to the mi- 
crocomputer using a radio frequency link. Up to 3,600 paired 
measurements and locations can be stored directly in a microcom- 
puter for analysis each hour. This represents a significant advance 
over conventional techniques by providing more data with fewer er- 
rors (related to transcription of information) in which the data can be 
analyzed in the field. Output from the analysis includes report-ready 
tables, two-dimensional contour plots, and three-dimensional mesh 
plots. With these plots, areas of high subsurface conductivity can be 
readily visualized while in the field so that any additional data 
needed can be obtained sooner with less cost. 3 refs., 3 figs. 


50666 (CONF-8710458-, pp. 79-85) Contamination, from 
Chernobyl, of environmental matrices in the Po River Valley 
area (italy). Mezzadri, M.G. (Museo di Storia Naturale 
dell’Universita’ di Parma (Italy)); Parisi, V.; Zampiccinini, R. ENEA, 
Rome (Italy). Jul 1988. (in Italian). From Studies on environmental 
radioactivity and health impact with reference to Chernobyl accident 
meeting; Rome (Italy); 12-13 Oct 1987. In Studies on environmental 
radioactivity and health impact with reference to Chernobyl acci- 
dent. Proceedings of the meeting organized by the Italian (AIRP) 
and French (SFRP) organizations of protection against radiation. 
Order Number DE89793225. Available from NTIS (US Sales Only), 
PC A20. 

In the period immediately following the accident at Chernobyl, 
samples were taken in hill, river and marine environments of the Po 
Valley area. The results obtained by direct gamma spectrometry 
made it possible to outline the picture of radionuclide distribution re- 
sulting from and acute case of environmental radiocontamination. 
The most highly contaminated matrices were the tree species from 
hills and plains, while the river periphyton was characterized by val- 
ues that were not particularly high; this must be seen in light of the 
fact that the radiocontamination of terrestrial plant matrices is due 
chiefly to deposition and not to incorporation. Regarding sediments 
and oil, river sediments and soil from the banks presented high val- 
ues. Contamination of wood and soil, protected by litter and marine 
sediments from the upper Adriatic coastline influenced by the Po 
River waters, was especially low or almost totally lacking. 


50667 (CONF-8710458—-, pp. 111-119) Measurements in 
Northern Italy of environmental gamma exposure (due to Cher- 
nobyl). Civolani, O. (ENEA, Bologna (Italy)); Lembo, L.; Maestri, G. 
ENEA, Rome (italy). Jul 1988. (in Italian). From Studies on environ- 
mental radioactivity and health impact with reference to Chernobyl 
accident meeting; Rome (italy); 12-13 Oct 1987. In Studies on envi- 
ronmental radioactivity and health impact with reference to 
Chernoby! accident. Proceedings of the meeting organized by the 
Italian (AIRP) and French (SFRP) organizations of protection 
against radiation. Order Number DE89793227. Available from NTIS 
(US Sales Only), PC A20. 

The paper examines the measurements made in Northern Italy of 
gamma radiation due to the Chernobyl accident. Reuter-Stockes 
and MAB 604.1 active meters were employed to provide rapid, ac- 
curate results. A comparison of the results of the environmental 
radiation measurements taken in Sept 1986 and June 1987 by the 
ENEA Laboratory of Bologna (Italy) is made to indicate the behavior 
of cesium 134 and 137 contamination in soil. 


50668 (CONF-8710458-, pp. 143-148) Deposition of cesium 
and contamination of certain products: A correlation study. Kri- 
tidis, P. (NCRPC 'Democritos’, Athens (Greece)); Papanicolaou, E. 
ENEA, Rome (italy). Jul 1988. From Studies on environmental ra- 
dioactivity and health impact with reference to Chernobyl accident 





meeting; Rome (italy); 12-13 Oct 1987. In Studies on environmental 
radioactivity and health impact with reference to Chernobyl accident. 
Proceedings of the meeting organized by the Italian (AIRP) and 
French organizations of protection against radiation. Order Number 
DE8S793229. Available from NTIS (US Sales Only), PC A20. 

The paper describes an effort to evaluate the contamination of 
Greek soils by Cs-137 and Cs-134 from the Chernobyl accident and 
the impact of this contamination on certain products (cheese, milk, 
grain, etc). These data are used to establish a Cs deposition pat- 
tern across the country. This attempt is based on two assumptions: 
(1) the assumption of general proportionality between product con- 
tamination and Cs deposition regionai averages, and (2) that the 
deviations from this proportionality are small compared with regional 
differences with regard to average Cs deposition. The cesium con- 
tamination of cow milk, sheep cheese and grain are found to be 
correlated in different degrees with Cs deposition (at regional aver- 
age levels). The higher correlation coefficients are observed for cow 
milk (this re-confirming the milk as an important indicator) and for 
the milk/cheeses/grain average (CC approximately equal to 0.9). 
The precision of the estimation of the Cs deposition pattern is 
found, a posteriori, to be of the order of plus or minus 30% at re- 
gional average levels. The derivation of certain ‘transfer factors’ 
from the data presented is highly dependent upon a given season, 
climate and economy. 


50669 (CONF-8710458-, pp. 245-252) Automatic monitoring 
of ionizing radiations in the environment: Feasibility study 
(network design, instrumentation). Salmi, M. (Strumentazione 
Elettronica Avanzata, Rome (Italy)). ENEA, Rome (italy). Jul 1988. 
(In Italian). From Studies on environmental radioactivity and health 
impact with reference to Chernobyl accident meeting; Rome (Italy); 
12-13 Oct 1987. In Studies on environmental radioactivity and 
health impact with reference to Chernobyl accident. Proceedings of 
the meeting organized by the Italian (AIRP) and French (SFRP) or- 
ganizations of protection against radiation. Order Number 
DE89793232. Available from NTIS (US Sales Only), PC A20. 

This paper presents design criteria for radiation monitoring net- 
work designed to cover an area of from 10.000 to 30.000 square 
kilometers. Specifications are provided for the monitoring equip- 
ment. The structure of the monitoring system is based on two 
fundamental concepts: modularity and standardization. Modularity 
guarantees a high level of optimization of the network configuration, 
and allows considerable flexibility to accommodate future expansion 
requirements. Standardization of component hardware and software 
packages assures a better benefit/cost ratio throughout the entire 
system life cycle and reduces impacts from failures and mainte- 
nance requirements. 


50670 (CONF-8710458-, pp. 269-282) Radioecological con- 
sequences due to Chernoby] fallout in Northern Italy. Fabbri, S.; 
Benini, L.; De Crescenzo, S.; Ossola, P.; Sgorbati, G.; Sogni, R.; 
Tofani, S. ENEA, Rome (italy). Jul 1988. (in Italian). From Studies 
on environmental radioactivity and health impact with reference to 
Chernoby! accident meeting; Rome (Italy); 12-13 Oct 1987. In Stud- 
ies on environmental radioactivity and health impact with reference 
to Chernobyl accident. Proceedings of the meeting organized by the 
htalian (AIRP) and French (SFRP) organizations of protection 
against radiation. Order Number DE89793233. Available from NTIS 
(US Sales Only), PC A20. 

Nearly 2000 radiometric analyses were carried out between May 
1986 and April 1987 to measure environmental contamination in 
Northern Italy as a result of the Chernobyl disaster. Germanium de- 
tectors and spectrum enhancement techniques were used in 
gamma spectrometry measurements. Equivalent dose estimates 
were evaluated by taking into consideration three exposure path- 
ways - inhalation, soil irradiation, and ingestion. This report provides 
graphs of the behavior of iodine 131, tellurium 132, cesium 137 and 
rubidium 103 in the air during the period April/May 1986; fallout de- 
position onto soils; and contamination of milk by cesium 137. The 
methodology of radioactive contamination measurements and the 
accuracy of exposure estimates are then reviewed. 


50671 (CONF-8710458—, pp. 335-350) Environmental radia- 
tion monitoring: methodologies. Campos Venuti, G. (lst. 
Superiore di Sanita’, Rome (italy)); Piermattei, S. ENEA, Rome 
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(Italy). Jul 1988. (In Italian). From Studies on environmental ra- 
dioactivity and health impact with reference to Chernobyl accident 
meeting; Rome (Italy); 12-13 Oct 1987. In Studies on environmental 
radioactivity and health impact with reference to Chernobyl acci- 
dent. Proceedings of the meeting organized by the Italian (AIRP) 
and French (SFRP) organizations of protection against radiation. 
Order Number DE89793234. Available from NTIS (US Sales Only), 
PC A20. 

This paper discusses criteria for the creation, in Italy, of an envi- 
ronmental monitoring network capable of effectively providing 
accurate, reliable and relevant data which would form the basis of 
decision making in the choosing of radiation protection measures to 
deal with Chernobyl type incidents. Flow sheets are developed for 
source and person related monitoring from which reliable dose 
equivalents can be evaluated. The paper calls for an expansion of 
the existing network and stresses the necessity and importance of 
valid environmental transport models. 


50672 (CONF-8710458—, pp. 365-372) Alto Lazio NPP 
environmental lab: first year of activities. Bonfanti, G. (CISE- 
Tecnologie Innovative SpA, Milan (Italy)); Garagnani, G.; lachetta, 
R.; Ragni, F. ENEA, Rome (italy). Jul 1988. (In Italian). From Stud- 
ies on environmental radioactivity and health impact with reference 
to Chernobyl accident meeting; Rome (italy); 12-13 Oct 1987. In 
Studies on environmental radioactivity and health impact with refer- 
ence to Chernobyl accident. Proceedings of the meeting organized 
by the Italian (AIRP) and French (SFRP) organizations of protection 
against radiation. Order Number DE89793235. Available from NTIS 
(US Sales Only), PC A20. 

The laboratory's 10-kilometer radius radiation monitoring network 
went into operation in September 1986. The first year's results rele- 
vant to radioecological sampling are reported along with a 
description of the equipment employed. The scope of activities en- 
compassed on-site measurements of gamma radiation exposure 
one meter from ground elevation; determination of seasonal varia- 
tions in radioecological readings; and radiometric analysis of 
samples taken from the local environment to evaluate iodine 131 
and strontium 90 concentrations. Noteworthy were the modest but 
significant amounts of cesium 134 and 137 found in soils and at- 
tributable to Chernobyl fallout. 


50673 (CONF-8710458-, pp. 393-407) Measurements (to 30- 
06-1987) of intake in Bologna and Rome residents affected by 
Chernobyl fallout. Melandri, C. (ENEA, Bologna & Rome (italy)); 
Castellani, C.M.; Tarroni, G.; Formignani, M.; Rampa, E.; Santori, 
G.; Di Pietro, S. ENEA, Rome (italy). Jul 1988. (In Italian). From 
Studies on environmental radioactivity and health impact with refer- 
ence to Chernobyl accident meeting; Rome (italy); 12-13 Oct 1987. 
In Studies on environmental radioactivity and health impact with 
reference to Chernobyl accident. Proceedings of the meeting orga- 
nized by the Italian (AIRP) and French (SFRP) organizations of 
protection against radiation. Order Number DE89793237. Available 
from NTIS (US Sales Only), PC A20. 

ENEA (italy) whole-body counters were employed in the mea- 
surement of iodine 131, cesium 134, and 137 intake. Values 
observed during the 40-day period after 1-5-1986 were graphed and 
their significance was evaluated. Comparative graphs of average in- 
take, 450 days after 1-5-1986, were developed for Rome and 
Bologna. Comments were made on measurement methodologies 
and accuracy of dose equivalent estimates. 


50674 (CONF-8710458-, pp. 475-481) Survey of radiological 
consequences of the Chernobyl accident in the EAES member 
states. Regulla, F.D. ENEA, Rome (italy). Jul 1988. From Studies 
on environmental radioactivity and health impact with reference to 
Chernobyl accident meeting; Rome (Italy); 12-13 Oct 1987. In Stud- 
ies on environmental radioactivity and health impact with reference 
to Chernoby! accident. Proceeding of the meeting organized by the 
Italian (AIRP) and French (SFRP) organizations of protection 
against radiation. Order Number DE89793240. Available from NTIS 
(US Sales Only), PC A20. 

In order to evaluate the consequences with regard to the monitor- 
ing network, limits and standards for radiation and contaminated 
material, legislation and organization, the EAES (European Atomic 
Energy Society) symposium verified the results and methodology of 
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Chernoby! radiation measurements and the estimates of total expo- 
sure of the population. It was found that the methods applied were 
those generally acceptable to the scientific community and that the 
results are generally consistent, except perhaps at some national 
boundaries. It was recommended that: there should be international 
agreement upon a minimum programme of sampling and the adop- 
tion of realistic transfer parameters; a simple model should be 
adopted, mutually agreed, for rapid estimation of dose commitment 
from the initial measurements; there should be improved standard- 
ization and quality control of both sampling and measurement; each 
country should reconsider its capability of measurement and inter- 
pretation of results. 


50675 (IAEA-AL-018) Report on the grass ecosystem 
project: results for 1986. Perkins, R.W.; Baron, Y.; Bernard, J. 
and others. International Atomic Energy Agency, Seibersdorf (Aus- 
tria). Laboratories. 1989. 57p. Order Number DE90602538. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Shortly after the Chernobyl accident, some 20 grass samples were 
collected over a wide area of Europe by a carefully prescribed pro- 
tocol. The samples were dried, homogenized, and distributed by the 
IAEA to Member States who had expressed an interest in participat- 
ing in their analysis. Thirteen radionuclides were measured in these 
samples, and the range in activity ratios for some radionuclides was 
over a hundredfold. This variability appears to be associated with 
particulate versus vaporized radionuclide releases from the reactor 
core, and/or the physicochemical nature of the radionuclide source 
term at the time of the release. The radionuclide concentrations 
observed by the various laboratories generally indicated good ana- 
lytical consistency, and the few cases where consistency does not 
seem to hold may possibly be attributed to inhomogeneity of 
aliquots (hot particles) of the grass samples. The wide geographic 
coverage of this sampling programme, together with multiple labora- 
tory analyses, provides a data resource which should be valuable 
for comparing and understanding the nature of Chernoby! fallout 
which was deposited at selected sites throughout Europe. 


50676 (LBL-27525) On the field determination of effective 
porosity. Javandel, |. Lawrence Berkeley Lab., CA (USA). Mar 
1989. 19p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC03-76SF00098. (CONF-890397-3: New 
field measurements conference, Dallas, TX (USA), 20 Mar 1989). 
Order Number DE90000139. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

Effective porosity of geologic materials is a very important 
parameter for estimating groundwater travel time and modeling con- 
taminant transport in hydrologic systems. Determination of a 
representative effective porosity for nonideal systems is a problem 
still challenging hydrogeologists. In this paper, some of the conven- 
tional field geophysical and hydrological methods for estimating 
effective porosity of geologic materials are reviewed. The limitations 
and uncertainties associated with each method are discussed. 30 
refs., 8 figs. 


50677 (NSS/R-135) Laboratory experiments of mass trans- 
fer in the London clay. Bourke, P.J.; Gilling, D.; Jefferies, N.L.; 
Lineham, T.R.; Lever, D.A. United Kingdom Nirex, Ltd., Harwell 
(UK). Dec 1988. 15p. Order Number DE90602441. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Aqueous phase mass transfer through the rocks surrounding a 
radioactive waste repository will take place by diffusion and convec- 
tion. This paper presents a comprehensive set of measurements of 
the mass transfer characteristics for a single, naturally occurring, 
clay. These data have been compared with the results predicted by 
mathematical models of mass transport in porous media, in order to 
build confidence in these models. (author). 


50678 
and fallout-particle arrival time calculations. Quinn, V.E.; 
Kennedy, N.C. National Oceanic and Atmospheric Administration, 
Las Vegas, NV (USA). Weather Service Nuclear Support Office. 
Sep 1989. 21p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract Al08-76DP00351. Order Number DE89017836. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes the Weather Service Nuclear Support Office 
(WSNSO) procedure for deriving estimates of fallout-particle arrival 
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times along a fallout pattern. Analyses of meteorological data are 
discussed. The equations and calculations used in deriving particle- 
sedimentation velocities and times in layers are discussed. 17 refs., 
21 figs., 6 tabs. 


50679 (ORNL/FTR-3269) [Biogeochemical pathways at arti- 
ficial radionuclides]: Foreign trip report, May 18, 1989—June 2, 
1989. Hoffman, F.O. Oak Ridge National Lab., TN (USA). 26 Jun 
1989. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE89017471. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Many of the present computer codes used to assist management 
decisions on hazardous waste management issues have not been 
verified or tested and, in many instances, are operated by individu- 
als lacking specific expertise about the overall behavior of 
radionuclides in the environment. BIOMOVS is an international ef- 
fort to test such codes. SCOPE-RADPATH has been organized to 
address the data needs for reliable environmental assessment of 
radionuclides and the data required for code testing. Concern was 
expressed at both meetings that computer codes are being inadver- 
tently used as a substitute for scientific expertise and are obscuring 
rather than identifying needs for further research. Efforts to alleviate 
this situation are apparent among the scientific community funded 
by the Commission of the European Communities and the Nordic 
Liason Committee for Atomic Energy. Attempts are also being made 
to transfer information about the environmental behavior of radionu- 
clides to other types of trace contaminants in the biosphere, using 
radionuclides as quantitative tracers of major biospheric transport 
processes. Of particular importance is the assessment of the trans- 
fer of radioactive contaminants from watersheds into surface waters 
and subsequent bioaccumulation into aquatic food chains as well as 
the long-term remobilization of contaminants initially immobilized in 
sediment. 


50680 (ORNL/RASA-88/65) Results of the radiological sur- 
vey at 110 E Hunter Avenue, Maywood, New Jersey (MJ022). 
Foley, R.D.; Carrier, R.F.; Floyd, L.M.; Crutcher, J.W. Oak Ridge 
National Lab., TN (USA). Sep 1989. 9p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE89017394. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the produc- 
tion and refining of thorium and thorium compounds from monazite 
ores from 1916 to 1956. MCW supplied rare earth metals and tho- 
rium compounds to the Atomic Energy Commission and various 
other government agencies from the late 1940s to the mid-1950s. 
Area residents used the sandlike waste from this thorium extraction 
process mixed with tea and cocoa leaves as mulch in their yards. 
Some of these contaminated wastes also eroded from the site into 
Lodi Brook. At the request of the US Department of Energy (DOE), 
a group from Oak Ridge National Laboratory conducts investigative 
radiological surveys of properties in the vicinity of MCW to deter- 
mine whether a property is contaminated with radioactive residues, 
principally *5*Th, derived from the MCW site. The survey typically 
includes direct measurement of gamma radiation levels and soil 
sampling for radionuclide analyses. The survey of this site, 110 E. 
Hunter Avenue, Maywood, New Jersey (MJ022), was conducted 
during 1987. Following the removal of a small chunk of material 
showing elevated gamma exposure rates, all radionuclide concen- 
trations and measurements conformed to DOE remedial action 
criteria. The slightly elevated radionuclide concentrations found in 
other soil samples were the result of naturally enhances radioactiv- 
ity characteristic of some environmental materials such as coal ash 
and were unrelated to operations at the MCW site. The survey data 
demonstrate that the property requires no further action on the part 
of DOE. 4 refs., 2 figs., 3 tabs. 


50681 (ORNL/TM-10439) Results of the indoor radiological 
survey at the W.R. Grace Co., Curtis Bay site, Baltimore, Mary- 
land. Cottrell, W.D.; Foley, R.D.; Johnson, C.A. Oak Ridge National 
Lab., TN (USA). Jul 1989. 33p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE89017453. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 





The W.R. Grace Company, Davison Chemical Division, con- 
ducted developmental research and extraction of thorium from 
monazite ore at its Curtis Bay facility in Baltimore, Maryland, during 
the 1950s under contract to the Atomic Energy Commission (AEC). 
Only one of the numerous buildings on the site was used for these 
operations. A 1979 aerial survey of the site for the Department of 
Energy (DOE) indicated that a comprehensive ground survey was 
required to determine whether or not any contamination remained 
from the AEC activities in that building. A radiological scoping 
survey performed later that year for DOE by a team from the Mea- 
surement Applications and Development Group of the Health and 
Safety Research Division, Oak Ridge National Laboratory (ORNL), 
disclosed surface contamination (alpha) levels in excess of DOE cri- 
teria on all five levels of the building. As a result of this finding, two 
additional surveys were performed in 1986 by ORNL at the request 
of DOE to evaluate any present or potential health risk. They are 
detailed in this report. The results of the 1986 surveys revealed 
several areas having elevated levels of radiation as a result of sig- 
nificant quantities of thorium on some building surfaces such as 
floors and ceiling beams. Most areas were small spots and in loca- 
tions of low occupancy; thus, the possibility for significant exposure 
to workers was judged to be low. To confirm this evaluation, annual 
radiation exposure estimates for workers frequenting the few, larger 
contaminated areas on the site were derived using ORNL survey 
data and occupancy factors provided by the W.R. Grace Company. 
Estimates ranged from 27 to 41 mrem/yr or a maximum of 41% of 
the basic dose limit of 100 mrenmvVyr for members of the general 
public. 2 refs., 14 figs., 8 tabs. 


50682 (PNL-6974) In-situ determination of radionuclide lev- 
els in facilities to be decommissioned using the allowable 
residual contamination level method. Arthur, R.J.; Haggard, D.L. 
Pacific Northwest Lab., Richland, WA (USA). Jul 1989. 105p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC06- 
76RL01830. Order Number DE89017663. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

This feasibility study resulted in verification of a direct and two al- 
ternate indirect techniques for making in-situ determinations of 9°Sr 
and other radionuclide levels in a Hanford facility to be decommis- 
sioned that was evaluated using the Allowable Residual 
Contamination Level (ARCL) method. The ARCL method is used to 
determine the extent of decontamination that will be required before 
a facility can be decommissioned. A sump in the 1608F Building 
was chosen for the feasibility study. Hanford decommissioning per- 
sonnel had previously taken 79 concrete and surface scale samples 
from the building to be analyzed by radiochemical analysis. The re- 
sults of the radiochemical analyses compare favorably with the 
values derived by the in-situ methods presented in this report. 
Results obtained using a portable spectrometer and thermolumines- 
cent dosimeters T LDs) were both very close to the radiochemistry 
results. Surface °°Sr levels detected on the sump floor were 550 
pCi/em? using the spectrometer system and 780 pCi/cem? using the 
TLD data. This compares favorably with the levels determined by 
radiochemical analyses (i.e., 230 to 730 pCi/em*). Surface Sr lev- 
els detected on the sump wall ranged between 10 and 80 pCi/cm* 
using the spectrometer system, compared with a conservative 200 
pCi/cm? using the TLD data. The radiochemical results ranged be- 
tween 19 and 77 pCi/cm? for the four samples taken from the wall 
at indeterminate locations. 17 refs., 15 figs., 2 tabs. 


50683 (RISO-R-550) Environmental radioactivity in the 
North Atlantic region including the Faroe Islands and Green- 
land. 1986. Aarkrog, A.; Dahigaard, H.; Hansen, H.; Nielsen, S.P.; 
Chen, Q.J.; Buch, E.; Christensen, G.C.; Holm, E. Risoe National 
Lab., Roskilde (Denmark). Jul 1988. 69p. Order Number 
DE90602558. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Measurements of fallout radioactivity in the North Atlantic region 
including the Faroe Islands and Greenland are reported. Strontium- 
90 and cesium-137 were determined in samples of precipitation, 
sea water, vegetation, various foodstuffs (including milk in the 
Fareos) and drinking water. Estimates are given of the mean con- 
tents of 90Sr and 137Cs in human diet in the Faroes and 
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Greenland in 1986. A few 99Tc data on marine samples are re- 
ported. Data on plutonium and americium in sediments and biota 
collected at Thule in 1984 are presented. (author). 


50684 (WHC-EP—0264) Fiscal year 1988 supported liquid 
membrane development report. Hodgson, K.M. Westinghouse 
Hanford Co., Richland, WA (USA). Aug 1989. 30p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
87RL10930. Order Number DE90001124. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Supported Liquid Membranes has been proposed as a potential 
process for removing uranium and other contaminants from ground- 
water. Supported liquid membranes technology is an emerging 
technology that has the potential to remove dilute components from 
a feed stream and concentrate them into a strip solution. A liquid 
membrane is an organic compound that forms a barrier between 
the feed stream and the strip stream in a solvent extraction pro- 
cess. A supported liquid membrane is a membrane in which the 
organic extractant is absorbed in the pores of a microporous mem- 
brane support. Two test stands were used for testing done in FY 
1988. One test stand was used to test support modules, and the 
other was used in the demonstration of a uranium removal process 
developed by Argonne National Laboratory. The modules tested 
were hollow fiber modules containing fibers made from polypropy- 
lene. The module testing indicated that in the flow range tested, the 
flow rate had very little effect on the amount of acid extracted. The 
testing also showed that membranes on the smaller pore size sup- 
port were more stable than the larger pore size support, and that 
increasing the temperature increased the extraction rate but de- 
creased the membrane stability. 7 refs., 17 figs., 8 tabs. 


50685 (YJT-87-17) Sorption and diffusion of cobalt, nickel, 
strontium, iodine, cesium and americium in natural fissure sur- 
faces and drill core cups studied by autoradiography, 3. Suksi, 
S.; Kaemaeraeinen, E.-L.; Siitari-Kauppi, M.; Lindberg, A. Voimayh- 
tioeiden Ydinjaetetoimikunta, Helsinki (Finland). Oct 1987. 73p. 
Order Number DE90602442. Available from NTIS (US Sales Only), 
PC A04/MF A014 - OSTI; INIS. 

This report summarizes the studies on sorption and diffusion of 
Cs, Sr, Co, Ni, Am and | in common rocks in Finnish bedrock car- 
ried out in laboratory experiments. Samples used in these studies 
were sections of drill cores containing filled and unfilled natural frac- 
ture surfaces and drill cores with a diamond drilled longitudinal 
cavity in the middie of the sample. Samples originated from the two 
nuclear power pliant sites in Finland: tonalite and mica gneiss from 
Olkiluoto in Eurajoki and rapakivi granite from Haesthoimen in Lovi- 
isa. The water used in the experiments was synthetic groundwater 
spiked at a time with one of the radionuclides: Cs-134, Sr-90, Co- 
60, Ni-63, Am-241 and |-125. Contact times from one week to one 
year were used to evaluate time dependence of diffusion. An 
autoradiographic method was used for determination of the penetra- 
tion depths and diffusion pathways of elements. For determination 
of diffusion coefficients a quantitative computerized autoradiographic 
method was used to get the concentration profiles of the radionu- 
clides in the drill cores. Sorption on natural fracture surfaces was 
more effective than on freshly drilled samples. Filling materials on 
natural fracture surfaces, except calcite, increased sorption. The 
distribution coefficients for drill core cups were about the same as 
those for unfilled natural fracture surfaces after a contact time of 
one week and the sorption tendency of radionuclides was: Ka(Cs) 
> Ka(Co) > Ka(Am) > Ka(Ni) > Ka(Sr) > Ka(l). Radionuclides were 
observed to penetrate into fissures of the rock matrix and high- 
capacity minerals. Strontium was found as far as 35 mm in a filled 
natural fracture surface sample of rapakivi granite after a contact 
time of one year. The corresponding values were 3.0 mm for ce- 
sium, 2.1 mm for cobalt and 2.6 mm for nickel. For americium no 
diffusion could be observed (< 0.5-1 mm) even in one year. 
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50686 (PB-89-200299/XAB) RCRA (Resource Conservation 
and Recovery Act) Facility Investigation (RFI) guidance. Vol- 
umes 1 through 4. Interim report (Final). NUS Corp., Bedford, MA 
(USA). May 1989. 1221p. Available from NTIS, PC A99/MF E08. 

This documents provide the owner or operator with guidance on 
conducting a RCRA Facility Investigation. Based on release deter- 
minations made by the regulatory agency (generally resulting from 
the RFI), the owner or operator of a facility will be notified, through 
an enforcement order or permit conditions, of those unit(s) and re- 
leases (known or suspected) which must be further investigated. 
The guidance is divided into 15 sections presented in four volumes. 
Vol. | presents recommended procedures to follow in developing a 
work plan for conducting the investigation. Volumes II and Ill de- 
scribe specific methods for characterizing the nature, extent, and 
rate of contaminant release to soil, ground water, subsurface gas, 
air and surface water. Volume IV presents a number of case studies 
selected to illustrate concepts and procedures presented in Vol- 
umes I, Il, and Ill. 


50687 PCB Control Act of 1988. Hearing before the Subcom- 
mittee on Hazardous Wastes and Toxic Substances of the 
Committee on Environment and Public Works, United States 
Senate, One Hundredth Congress, Second Session on S. 2693, 
August 11, 1988. S. Hrg. 100-793. 141p. Government Printing Of- 
fice, Washington, DC (1988). 

State and government officials, chemists, and representatives 
from environmental group and agencies were among those testify- 
ing at a hearing on S. 2698. This legislation sets up a tracking 
system for disposing cf PCBs. Companies would be required to 
follow the compounds from the time they are received until final dis- 
position. Regulations will be developed for transporting and storing 
PCBs. Disposal companies will have to show financial responsibility 
and contingency plans for handling spills or other accidents. Finally, 
companies will have to present their plans for closing disposal sites 
and monitoring them after they have been shut down. Attention is 
focused on whether PCBs should be regulated and how they should 
be regulated, that is, under the Toxic Substances Control Act or un- 
der the Resource Conservation and Recovery Act. 
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5201 Basic Studies 
Refer also to citation(s) 50730 


50688 (BR-82(11.107)) Species profiles: Lite histories and 
environmental requirements of coastal fishes and invertebrates 
(Pacific Southwest): Pacific and speckled sanddabs. Rackowski, 
J.P.; Pikitch, E.K. Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA); Fish and Wildlife Service, Washington, DC 
(USA); Oregon State Univ., Corvallis, OR (USA). Dept. of Fisheries 
and Wildlife; Washington Univ., Seattle, WA (USA). Fisheries Re- 
search Inst. Aug 1989. 18p. Sponsored by U.S. Department of 
Defense; U.S. Department of the Interior. (TR-EL—82-4/82(11.107)). 
Available from OSTI; US Fish and Wildlife Services, 1010 Gause 
Bivd., Slidell, LA 70458. 

Species profiles are literature summaries of taxonomy, morphol- 
ogy, range, growth characteristics, ecology, life history, and 
commercial importance of coastal species. Pacific sanddab, 
Citharichthys sordidus, and speckled sanddab, Citharichthys stig- 
maeus, are common along the California coast from the intertidal 
zone to depths of 306 m. Pacific sanddabs spawn from July to 
September and speckled sanddabs, from April to September. Eggs 
and larvae are common throughout the range of the species. Aver- 
age life span is 8-10 years in Pacific sanddabs and 3-4 years in 
speckled sanddabs. Females of both species live longer than 
males. Female Pacific sanddabs attain sexual maturity at age 3 and 
female speckled sanddabs, at age 2. Postlarvae feed on zooplank- 
ton; adults eat a variety of crustaceans and fish. Both species 
prefer sandy bottoms. The speckled sanddab was the most abun- 
dant species caught in trawl surveys off southern California. 
Commercial catch statistics lump both species under “sanddabs’. 
Average annual landings, 1930-70, were 500,000 pounds and from 
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1971-86, landings rose to 900,000 pounds. Commercial fish buyers 
paid $0.37 per pound for sanddabs in April, 1987. 48 refs., 9 figs. 


50689 (NEI-NO—83 vp.) Monitoring soil chemical and physi- 
cal parameters under Douglas fir in the Netherlands. Konsten, 
C.J.M.; Tiktak, A.; Bouten, W. Norsk Hydrologisk Komite, Oslo 
(Norway). 1987. (CONF-870577-: International symposium on acidi- 
fication and water pathways, Bolkesjo (Norway), 4-8 May 1987). In 
Acidification and water pathways. Vol. 2. Proceedings of Interna- 
tional symposium on acidification and water pathways, Bolkesjoe, 
4-5 May 1987. Order Number DE89787775. Available from NTIS 
(US Sales Only), PC A16/MF A01. 

In march 1987 a monitoring program started in two Douglas fir 
stands of different vitality in the Netherlands. Aim of the study is to 
provide insight in the chemical and physical rooting conditions of 
the vegetation and to quantify the contributions of atmospheric de- 
Position to soil acidification. The hydrological part of the monitoring 
progam consists of automated measurements of precipitation, 
throughfall, soil water pressure head and soil water content; in 
addition soil water content is determined by neutron sonde mea- 
surements and gravimetry. These data are used as input data for 
simulation models which calculate water fluxes through the vegeta- 
tion and soil. For the soil chemical part of the program precipitation 
(bulk and wet-only), throughfall and litter fall are sampled. The soil 
solution is sampled by suction from porous cups and from porous 
plates by a new, continous technique. Combination of soil chemical 
and soil physical data will result in chemical fluxes through the veg- 
etation and through various soil compartments. Element budgets for 
the ecosystem will also be calculated. The program forms part of an 
interdisciplinary monitoring project within the Dutch Priority Pro- 
gramme on Acidification. 2 figs., 1 tab., 19 refs. 


50690 (NEI-NO—83, pp. 95-105) Impact of forest soil tillage 
on the chemistry of tension lysimeter soil water. Starr, M. Norsk 
Hydrologisk Komite, Oslo (Norway). 1987. (CONF-870577-: Inter- 
national symposium on acidification and water pathways, Bolkesjo 
(Norway), 4-8 May 1987). in Acidification and water pathways. Vol. 
2. Proceedings of International symposium on acidification and water 
pathways, Bolkesjoe, 4-5 May 1987. Order Number DE89787775. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

Sources of variation in pH, conductivity, and soluble nutrient con- 
centrations of surface soil water taken with tension cup lysimeters 
from a tillage experiment in southwestern Finland are examined. 
Samples were taken weekly during the growing season (June- 
September) for 3 years (1982-84) from three treatments: untilled, 
clear-felled control; rotating disc ploughing, and tilt ploughing. 
Lysimeters were installed at 25-30 cm depth (along the centre of 
the plough ridge in the case of the plough treatments). Clear-felling 
and tillage had been carried out in 1979 and artificial reforestation 
in 1980. Compared to control values, ploughing resulted in higher 
conductivity and Ca®* concentrations but lower pH and NO3~ con- 
centrations. The effect on total N, NH4* and K* concentration was 
irreguiar and there was no effect on total P and PO,°: An analysis 
of variance model indicated that treatment variation was consider- 
ably smaller than seasonal variation, which was significant for all 
properties. There was also significant weekly variation for all proper- 
ties except Ca®* concentrations. Solute concentrations generally 
decreased during the season. The results are discussed in terms of: 
leaching and mineralisation of nutrients in the logging residue (high 
C/N ratio) incorporated by ploughing, location of lysimeter cup, 
source and fraction of soil water being sampled, nutrient fixation 
and uptake, and weather factors. 1 fig., 3 tabs., 17 refs. 


50691 (NEI-NO-83, pp. 187-197) Freshwater acidification in 
Norway - A "direct response” process?. Henriksen, A. Norsk 
Hydrologisk Komite, Oslo (Norway). 1987. (CONF-870577-: Inter- 
national symposium on acidification and water pathways, Bolkesjo 
(Norway), 4-8 May 1987). In Acidification and water pathways. Vol. 
2. Proceedings of International symposium on acidification and water 
pathways, Bolkesjoe, 4-5 May 1987. Order Number DE89787775. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

Two hypotheses of freshwater acidification are presently being 
discussed: the "delayed response” and the "direct response” 
hypotheses. The consequence of the first hypothesis is that at ele- 
vated, but constant, deposition of excess sulphate more lakes and 
streams will become acid. The "direct response” hypothesis holds 





that the acidification of lakes and streams that has already occurred 
is all that will occur unless future levels of acidic deposition 
increase. The acidity of precipitation in southernmost Norway in- 
creased over previous years by more than 100% in the mid-1960q. 
Analyses of data from rivers monitored since 1966 and catchments 
monitored from 1972-1986 indicate that the "direct response” pro- 
cess is applicable to surface waters in southern Norway. Future 
changes in deposition patterns should be reflected in the "equilibra- 
tion” of water chemistry within 5-6 years. Therefore measurable 
reductions in deposition in Norway should quickly result in improved 
conditions for fish and other aquatic organisms. 5 figures, 2 tables, 
6 references. (author). 


50692 (PB-83-191373/XAB) Synthesis of information on the 
effects of noise and disturbance on major haulout concentra- 
tions of Bering Sea pinnipeds. Final report. Johnson, S.R.; 
Burns, J.J.; Malme, C.l.; Davis, R.A. LGL Alaska Research 
Associates, Inc., Anchorage, AK (USA). 17 Feb 1989. 284p. (LGL- 
TA-828). Available from NTIS, PC A13/MF A01. 

The study investigated the use of terrestrial haulout sites in the 
eastern Bering Sea by four species of pennipeds, northern fur seal, 
northern sea lion, harbor seal and pacific walrus. Historical informa- 
tion on the use of each site was summarized. Available information 
on the effects of airborne and waterborne noise, and human distur- 
bance (from stationary and moving sources) was reviewed. The 
authors also conducted a detailed analysis of the acoustic environ- 
ment of eight haulout sites that were representative of others used 
by each of the four species studied. The analyses included investi- 
gations of (1) characteristics airborne and underwater ambient 
noise, (2) characteristics of industrial noise sources, including air- 
craft, small boats, fishing trawlers and commercial cargo traffic, and 
(3) sound transmission loss in air, water, and through the air-water 
surface. As a means to evaluate the potential vulnerability of each 
haulout site to noise and disturbance, a quantitative rating system 
(IPSl) whereby an index of sensitivity was assigned to each site. 


50693 (SNV-3457) Diseases of fish in the Ringhals-Vaeroe 
area 1987. Lindesjoeoe, E.; Hoeglund, J.; Thulin, J. National 
Swedish Environmental Protection Board, Solna (Sweden). 1988. 
19p. (In Swedish). Order Number DE90602605. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This report presents the results of an investigation of external fish 
diseases in the Ringhals-Vaeroe area at the Swedish west coast. 
The investigation were concentrated upon cod, Gadus morhua, and 
dab, Limanda limanda, which were the two main demersal fish 
species in the area. A total number of 10 different disease symp- 
toms were registrated in cod and dab. Only one of the registrated 
symptoms, platyspondyli (vertebral compresion) were found with an 
increased frequency, 8%. In earlier investigations at the west coast 
only 0,1% of the cod has been found with this disease. The cause 
of this high frequency is unknown. 


50694 (TR-EL—82-4/82(11.101)) Species profiles: Life histo- 
ries and environmental requirements of coastal fishes and 
invertebrates (Pacific Northwest): English sole. Lassuy, D.R. 
Oregon State Univ., Corvallis, OR (USA). Dept. of Fisheries and 
Wildlife; Army Engineer Waterways Experiment Station, Vicksburg, 
MS (USA); National Fish and Wildlife Lab., Washington, DC (USA). 
Jul 1989. 25p. Sponsored by U.S. Department of the Interior. (BR— 
89(11.101)). Available from OSTI; U.S. Fish and Wildlife Service, 
NASA-Slidell Computer Complex, 1010 Gause Bivd., Slidell, LA 
70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, distribution, life history, ecological role, and environmental 
requirements of coastal aquatic species. They are prepared to as- 
sist coastal managers, engineers, and biologists in the gathering of 
information pertinent to coastal development activities. The English 
sole is a major contributor to Pacific Northwest trawl fisheries and is 
used extensively in the filet-of-sole trade. Spawning is usually most 
intense during winter, but occurs in all seasons. Temperature condi- 
tions before spawning and during the egg and larvae stages are 
critical to subsequent year-class strength. Hatching success is ap- 
parently greatest at salinities and temperatures of 25-28 ppt and 8-9 
°C. Postlarvae settle in open-coast and estuarine areas. Densities 
of rearing juveniles are highest in lower estuaries. Growth may be 
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inhibited at temperatures above 17.5°C. Emigration from nursery ar- 
eas to deeper, sand-bottomed offshore areas occurs during late 
summer and fall. Juveniles and adults feed on a wide variety of 
benthic invertebrates. Female English sole grow faster and mature 
later (8-4 years) than males (2-3 years). Females are more suscep- 
tible to capture in the multi-species trawl fisheries that typify Pacific 
Northwest ground fishing. A better understanding of the relation 
between oceanic conditions and early life-history stages, the avoid- 
ance of estuarine thermal pollution, and the protection of remaining 
coastal nursery areas are important to the maintenance of English 
sole abundance. 56 refs., 3 figs. 


50695 (TR-EL—82-4/82(11.104)) Species profiles: Life histo- 
ries and environmental requirements of coastal fishes and 
invertebrates (South Florida): Ladyfish and tarpon. Zale, A.V.; 
Merrifield, S.G. Oklahoma State Univ., Stillwater, OK (USA). Jul 
1989. 18p. Sponsored by U.S. Department of Defense; U.S. Depart- 
ment of the Interior. (BR—82(11.104)). Available from OSTI - US 
Fish and Wildlife Service, NASA-Slidell Computer Complex, 1010 
Gause Blvd., Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, 
morphology, distribution, life history, habitats, and environmental re- 
quirements of coastal species of fishes and aquatic invertebrates. 
They are designed to assist in environmental impact assessment. 
The tarpon and ladyfish are popular gamefishes. Adults spawn off- 
shore. Larval and juvenile stages inhabit coastal marshes and 
mangroves. Both species are thermophilic (preferring warm water), 
euryhaline (tolerant of a wide range of salinity), and are capable of 
surviving at low oxygen concentrations. Wetlands destruction and 
degradation negatively affect these species by reducing nursery ar- 
eas. 3 figs. 


5202 Chemicals Monitoring and Transport 
Refer also to citation(s) 48815, 48869, 50624, 50654, 50655, 50658 


50696 (DOE/ER/60515-338-Pt.1) Dissolved organic matter 
and lake metabolism: Biogeochemistry and controls of nutrient 
flux dynamics in lakes: Technical progress report, 1 July 1988— 
30 June 1989. Wetzel, R.G. Michigan Univ., Ann Arbor, MI (USA). 
Dept. of Biology. 1989. 838p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-87ER60515. (COO—1599-338-Pt.1). 
Order Number DE89016562. Available from NTIS, PC AO5/MF A014 
- OSTI; GPO Dep. 

This research concentrates on the importance of dissolved or- 
ganic matter as the key functional way that the high littoral and 
wetland contributions regulates freshwater ecosystem metabolism 
(both running and standing waters). Much of this contribution is a 
result of the high DOM loadings and the slow but large decomposi- 
tion of this massive dissolved detrital organic matter. The evidence 
for these concepts was gathered over the years both in these stud- 
ies and many others, so that the pervasiveness of detrital dynamics 
is universally found as a major component of aquatic ecosystem 
metabolism. A second major area involves coupling the land-water 
interface metabolism to pelagic regulation via nutrient regulation. 
The research of the current studies focused upon (1) the physiologi- 
cal couplings between epiphytic periphyton and the supporting 
submersed macrophytes, and (2) the physiological capabilities of 
algae and bacteria to utilize enzymatically dissolved organic phos- 
phorus compounds has been and is being examined rigorously 
along gradients from the littoral through the pelagic regions. The 
dissolved organic polyphenolic compounds of littoral and wetland 
macrophyte origins have been shown to be complex and inhibit 
phosphatase and other enzyme activities, and thereby regulate 
availability and uptake kinetics of limiting nutrients and subsequent 
growth. 323 refs., 26 figs. 


50697 (DPST-—86-797-Vol.1) Lotic aquatic ecosystems of the 
Savannah River Plant: Impact evaluation, habitat analyses and 
the lower food chain communities: Volume 1. Firth, P.; O’Hop, 
J.R.; Coler, B.; Green, R.A. Environmental and Chemical Sciences, 
Inc., Aiken, SC (USA). Apr 1986. 541p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-76SR00001. (ECS-SR-— 
26). Order Number DE89017666. Available from NTIS, PC A23/MF 
A01 - OSTI; GPO Dep. 
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This report documents a study of animal habitat and the lower 
food chain communities in the streams and swamps of the Savan- 
nah River Plant (SRP). The purpose of the study was to assess the 
impacts of SRP operations on the lotic (flowing water) ecosystems 
on the piant site and on portions of the Savannah River. The 1985 
survey year included the period between 1 October 1984 and 30 
September 1985. Forty-seven stations located on five drainage 
basins within the SRP boundaries and on the Savannah River were 
sampled. The drainage basins were: Upper Three Runs Creek (3 
sites), Beaver Dam Creek-Four Mile Creek (5 and 7 sites, respec- 
tively), Pen Branch (5 sites), Steel Creek-Meyers Branch system (12 
and 2 sites, respectively), and Lower Three Runs Creek (5 sites). 
The remaining eight sites were on the Savannah River, upstream 
and downstream of creek mouths. Fifteen of the sites were thermal 
due to heated effluents from D-area power plant (discharging to 
Beaver Dam Creek), C-reactor (discharging to Four Mile Creek), or 
K-reactor (discharging to Pen Branch). 224 refs., 20 figs., 131 tabs. 


50698 (EPRI-EN-6511) Measuring hydraulic conductivity 
with the borehole flowmeter. Rehfeldt, K.R.; Hufschmied, P.; Gel- 
har, L.W.; Schaefer, M.E. Electric Power Research Inst., Palo Alto, 
CA (USA); Tennessee Valley Authority, Norris, TN (USA). Engineer- 
ing Lab.; Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Civil Engineering. c Sep 1989. 223p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

The variability of saturated hydraulic conductivity of the aquifer 
material is now recognized as a primary factor controlling the move- 
ment and spreading of solutes in ground water. The borehole 
flowmeter method discussed in this report is a promising field tech- 
nique for measuring the vertical profile of horizontal hydraulic 
conductivity on a routine basis. By measuring profiles at different lo- 
cations, a three-dimensional view of the hydraulic conductivity field 
is obtained. The flowmeter used in this study, which has a light- 
weight impeller (spinner) that rotates in responses to water moving 
vertically up or down the inside of the well, is calibrated in the labo- 
ratory to yield volumetric flow. For multiple flow states (i.e., before 
pumping the well and during pumping of the well, or during pumping 
at two different discharge rates) the flowmeter is used to obtain pro- 
files of the discharge in the well along the entire screened length. 
From the vertical flow profiles, the mean radial flow to the well for 
each flow state is derived for each layer of a set of horizontal lay- 
ers. This report contains detailed development of the theory, 
practical guidelines for flowmeter measurement, and a critical evalu- 
ation of the reliability and reproducibility of hydraulic conductivity 
data obtained with the borehole flowmeter method at the MADE 
site. Specific studies address the questions of the best method of 
well installation, the best method of well development, sensitivity of 
the method to parameter and measurement errors, and the ade- 
quacy of the assumptions in the theory. 47 refs. 


50699 (LBL-26557) Contaminant plume monitoring adjacent 
to the Kesterson Reservoir, California. Goldstein, N.E.; Pillsbury, 
S.L.; Daggett, J.S.; Benson, S.M. Lawrence Berkeley Lab., CA 
(USA). Jun 1989. 62p. Sponsored by U.S. Department of the Trea- 
sury. DOE Contract AC03-76SF00098. Order Number DE90000552. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Detailed ground conductivity surveys have been made twice with 
the Geonics EM31 and EM34 systems over a 2 km* area adjacent 
to Ponds 1, 2 and 5 of the Kesterson Reservoir. In spite of rela- 
tively high and variable near-surface conductivities, the first survey 
in October 1987 indicated that the saline agricultural groundwater 
discharge into Kesterson Reservoir between 1981 and 1986 had 
migrated a maximum lateral distance of about 300 m from Pond 2, 
the most intensively used storage pond. To determine the extent to 
which the contaminant plume was changing as a consequence of 
pond flooding with less saline, native groundwater starting in 1986, 
we conducted a second survey in October 1988, almost exactly one 
year after the first survey. Reanalysis of the 1987 data was done in 
conjunction with analysis of the 1988 data. Comparisons of the two 
data sets indicate that the shallowest soils and sediments, those 
within the first 2 to 3 meters of the surface, are less conductive in 
1988. As supported by water level data in a number of observation 
wells along the edge of the survey area, and further confirmed by 
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numerical modeling, the lower ground conductivities near the sur- 
face are due to a deeper water table and reduction in average 
water saturation in the unsaturated zone. 18 refs., 26 figs. 


50700 (NEI-NO-83, pp. 75-84) Influence of slash on the 
chemical composition of the soil solution in a clear-felled area 
in central Sweden. Acidification and water pathways. Vol 2. 
Rosen, K.; Lundmark-Thelin, A. Norsk Hydrologisk Komite, Oslo 
(Norway). 1987. (CONF-870577-: International symposium on acidi- 
fication and water pathways, Bolkesjo (Norway), 4-8 May 1987). In 
Acidification and water pathways. Vol. 2. Proceedings of Interna- 
tional symposium on acidification and water pathways, Bolkesjoe, 
4-5 May 1987. Order Number DE89787775. Available from NTIS 
(US Sales Only), PC A16/MF A01. 

A consequence of most mechanized forest harvesting is logging 
residues concentrated in piles covering limited parts of the clear- 
felled area. How this extreme addition of organic matter on the 
soil-surface affects the chemical composition of the soil solution was 
investigated during two growing seasons. Precipitation was col- 
lected in open tunnels, slash-pile throughfall in PVC-throughs and 
percolating soil water below the O, E and R horizons of an orthic 
podzol in filled in zero-tension lysimeters. Increased element con- 
centrations in percolating soil water under slash-piles were caused 
mainly by enhanced mineralization in the humus layer, but also by 
leaching from the slash itself. Almost all of the increased amounts 
of dissolved organic carbon leaving the humus layer below piles 
were immobilized in F and B horizons. Consequently the impor- 
tance of organic anions decreased markedly with soil depth. A 
contemporaneous increase with depth of hydrogen ion concentra- 
tion in the soil solution below slash-piles was therefore explained by 
hydrogen ion release in connection with sulfur mineralization and 
nitrification in the upper soil horizons and not by a production of or- 
ganic acids. In areas without slash, hydrogen ion concentrations in 
the soil solution decreased with depth. 2 figs., 2 tabs., 11 refs. 


50701 (NEI-NO-83, pp. 85-94) Do all forests act as sinks for 
air pollutants?. Factors influencing the acidity of throughfall. 
Skeffington, R.A. Norsk Hydrologisk Komite, Oslo (Norway). 1987. 
(CONF-870577-: International symposium on acidification and wa- 
ter pathways, Bolkesjo (Norway), 4-8 May 1987). In Acidification 
and water pathways. Vol. 2. Proceedings of International sympo- 
sium on acidification and water pathways, Bolkesjoe, 4-5 May 1987. 
Order Number DE89787775. Available from NTIS (US Sales Only), 
PC A16/MF A01. 

Some models od deposition of SO2, to forested catchments con- 
sider that forests are better absorbers of SO. than grassland, 
whereas other models consider that they are poorer absorbers. This 
paper evaluates this controversy in the context of some very high 
conceentrations of SO,?- and H* observed in throughfall under a 
forest in the S. of England. It is concluded that this SO,2was de- 
posited from the atmosphere and that deposition onto dead twigs 
contributed to the high concentrations observed. This explanation is 
insufficient to account for the magnitude of the effect, however, and 
it is clear that a better understanding of deposition mechanism is re- 
quired before adequate predictions of the effect of a forest canopy 
on deposition are possible. In particular, the interaction of the pollu- 
tion environment with canopy structures and tree morphology needs 
to be siudied, and more work is required on deposition to low vege- 
tation. It is too simple to assume that all forests are better sinks for 
air pollutants than grassland or crops. 3 figs., 1 tab., 15 refs. 


50702 (NEI-NO-83, pp. 9-21) Chemism of precipitations and 
underground waters in chosen regions of central Poland, in the 
years 1980-1986. Burehard, J.; Dubaniewicz, H. Norsk Hydrologisk 
Komite, Oslo (Norway). 1987. (CONF-870577—: International sym- 
posium on acidification and water pathways, Bolkesjo (Norway), 4-8 
May 1987). In Acidification and water pathways. Vol. 2. Proceedings 
of International symposium on acidification and water pathways, 
Bolkesjoe, 4-5 May 1987. Order Number DE89787775. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

In the years 1977-1986 hydrochemical studies of the first level 
underground waters were carried out and affects of various environ- 
mentai on the chemical composition of the waters were analysed. 
Framing and municipal management activities were found to exert a 
significant influence on the quality of the waters under consideration, 





while the influence of industrial plants proved to be hardly observ- 
able. The quality of underground waters was found to be strongly 
dependent on hydrogeological conditi as well as on distribution of 
local sources of pollution. 1 figures, 6 tables, 3 references. 


50703 (NEI-NO—83, pp. 33-40) Water pathways and acid 
runoff from small cathments underlain by granitic rocks with 
no or shallow overburden. Groeterud, O. Norsk Hydrologisk 
Komite, Oslo (Norway). 1987. (CONF-870577-: International sym- 
posium on acidification and water pathways, Bolkesjo (Norway), 4-8 
May 1987). In Acidification and water pathways. Vol. 2. Proceedings 
of International symposium on acidification and water pathways, 
Bolkesjoe, 4-5 May 1987. Order Number DE89787775. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

Much water drains out of catchments via small depressions in the 
terrain. The humic matter and the soils will consequently influence 
the water chemistry even if the precipitation should fall to a great 
degree on bare rocks. The soils in the depressions are of the pod- 
zolic types,stratified with raw-humuns in the top layer. In snow melt 
or heavy rain periods the water will mainly through the raw-humuns 
layer, and in more dry periods the water will percolate down to 
deeper layers during the drainage process. The runoff acidity, con- 
ductivity and colour, are affected by this flow dynamics. 6 figures, 
10 references. 


50704 (NEI-NO—83, pp. 41-53) Influence of karst on drainage 
conditions of the brown coal opencast mine Pelchatow/central 
Poland/. Jarodzki, L.; Szynkiewicz, A. Norsk Hydrologisk Komite, 
Oslo (Norway). 1987. (CONF-870577—: International symposium on 
acidification and water pathways, Bolkesjo (Norway), 4-8 May 
1987). In Acidification and water pathways. Vol. 2. Proceedings of 
International symposium on acidification and water pathways, 
Bolkesjoe, 4-5 May 1987. Order Number DE89787775. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

The exploitation of brown coals in the minetakes place up to the 
depth of 260 m below ground surface.Simukaneous water inflow 
from Cenozoic deposits, Mesozoic clastics and karstified Upper 
Jurassic carbonates in controlled by a network of observation wells. 
Derpite of a 300 m deep dewatering wells, a part of the inflow gets 
into the mine from a system of deeper circulation-from be- low the 
depth reached by wells. The drainage process has been simulated 
in a computer model and then a forecast was revised in the model. 
4 figures, 5 references. 


50705 (NEI-NO—83, pp. 23-32) Bioeochemical and hydrolog- 
ical processes controlling water chemistry in the black forest 
(West Germany). Feger, K.H.; Brahmer, G. Norsk Hydrologisk 
Komite, Oslo (Norway). 1987. (CONF-870577-: International sym- 
posium on acidification and water pathways, Bolkesjo (Norway), 4-8 
May 1987). In Acidification and water pathways. Vol. 2. Proceedings 
of Intemational symposium on acidification and water pathways, 
Bolkesjoe, 4-5 May 1987. Order Number DE89787775. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

The paper discusses the interrelation between hydrogical and bio- 
geochemical processes which control the spatial and temporoal 
variation of the chemical composition of streams and groundwater 
in the Black Forest. During snowmelt or storm evens water reaches 
the streams by moving in the surface soil horizons. The effect of lat- 
eral flow on stream water chemistry is highest in watersheds with 
strongly podsolized and hydromorphic soils. Formation of metal- 
organic complexes affects both acidity and metal concen- trations in 
the streams. Underbase flow conditions the streams are mainly fed 
by groundwater, which is characterized by a more intensive contact 
with deeper mineral soil horizons and aquifer bedrock. Then pro- 
cesses like weathering, base cation exchange, sulfate adsorption, 
and N-uptake by vegetation control the chemical composition of 
streams water NO3-concentratiions vary in a wide range due to min- 
eralization, immobilization and past uptake. The influence of the 
different hydrological and biogeochemical processes and their inter- 
relations are highly site-specific. Consequently, this leads to large 
differences in the chemical composition of surface waters, although 
the atmospheric deposition rates are similar. 5 figures, 2 tables, 38 
references. 


50706 (NEI-NO—83, pp. 107-114) Acidification of water be- 
neath a mature Sitka spruce plantation in Beddgelert Forest, 
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North Wales. Stevens, P.A.; Hornung, M.; Mclauchlin, A.B. Norsk 
Hydrologisk Komite, Oslo (Norway). 1987. (CONF-870577—: Inter- 
national symposium on acidification and water pathways, Bolkesjo 
(Norway), 4-8 May 1987). In Acidification and water pathways. Vol. 
2. Proceedings of International symposium on acidification and water 
pathways, Bolkesjoe, 4-5 May 1987. Order Number DE89787775. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

Mean concentrations and ionic fluxes were calculated over a two 
year period for bulk precipitation, throughfall, stemflow, soil waters 
at five depths and streamwaters. Acidity and H fluxes in throughfall 
plus stemflow and soil surface horizons are substantially higher 
than incident precipitation because of acid pollutant deposition on 
the three canopy and rapid mineralization and nitrification in the 
soil. Exchange of H* for Al®* in the lower mineral soil results in re- 
duced acidity and H* fluxes and increased A+ concentrations and 
fluxes. The contribution of organic acids is difficult to estimate from 
the indirect methods used. 3 tabs., 16 refs. 


50707 (NEI-NO—83, pp. 115-125) Effects of vegetation and 
air pollution on groundwater quality in calcareous coastal 
dunes near Castricum, the Netherlands. Lysimetric observa- 
tions. Stuyfzand, P.J. Norsk Hydrologisk Komite, Oslo (Norway). 
1987. (CONF-870577-: International symposium on acidification 
and water pathways, Bolkesjo (Norway), 4-8 May 1987). In Acidifi- 
cation and water pathways. Vol. 2. Proceedings of International 
symposium on acidification and water pathways, Bolkesjoe, 4-5 May 
1987. Order Number DE89787775. Available from NTIS (US Sales 
Only), PC A16/MF A01. 

In view of literature which concerns acidification of groundwaters, 
due to air pollution in non-calcareous recharge areas, it seemed 
appropriate to investigate the effects of air pollution on their calcare- 
ous counterparts. Questions concerning the effects of vegetation on 
groundwater quality have also been raised, not only in relation to its 
impact on atmospheric deposition. Therefore the composition has 
been studied of precipitation on and drainage water from four 
lysimeters, each with a different vegetation, each representative of 
extensive coastal dune areas. Since the lysimeters are 21/2 meters 
deep, it may be assumed that the collected drainage water is repre- 
senting the upper groundwater. The four large lysimeters are 
situated approximately 2.100 meters from the North Sea coast on 
calcareous dunes. The monthly chemical analyses of their drainage 
waters for the period 1946-1961 are studied. Those results are 
compared with recent data based on weekly analyses since january 
1980. 2 figs., 4 tabs., 20 refs. (author). 


50708 (NEI-NO-83, pp. 137-146) Model for dissolution of 
limestone in soils and neutralization of soil systems. Warfvinge, 
P.; Sverdrup, H.; Norrstroem, G.; Jacks, G. Norsk Hydrologisk 
Komite, Oslo (Norway). 1987. (CONF-870577-: International sym- 
posium on acidification and water pathways, Bolkesjo (Norway), 4-8 
May 1987). In Acidification and water pathways. Vol. 2. Proceedings 
of International symposium on acidification and water pathways, 
Bolkesjoe, 4-5 May 1987. Order Number DE89787775. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

This paper deals with a model for dissolution of limestone in soils 
and neutralization of soil systems. The model calculates the impact 
by liming upon key soil parameters such as soil solution pH and 
calcium saturation. The model has been applied on two different 
liming situations and the model output compared with field data. 
Simulation of wetland liming show that the model predicts the im- 
pact on surface water chemistry with satisfactory accuracy, both in 
terms of short-term variations and long term trends. The model also 
predicts the changes in the upper layers of top soils, but underesti- 
mates the transport of alkalinity to lower levels in the soil profile. 6 
figs., 1 tab., 6 refs. 


50709 (NEI-NO-83, pp. 149-156) Catchment influence on 
water quality in two neighbouring brooks during snowmelt. An- 
dersen, D.O. Norsk Hydrologisk Komite, Oslo (Norway). 1987. 
(CONF-870577-: International symposium on acidification and wa- 
ter pathways, Bolkesjo (Norway), 4-8 May 1987). In Acidification 
and water pathways. Vol. 2. Proceedings of International sympo- 
sium on acidification and water pathways, Bolkesjoe, 4-5 May 1987. 
Order Number DE89787775. Available from NTIS (US Sales Only), 
PC A16/MF A01. 
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Two brooks draining different catchments were sampled. The 
catchments are situated in southern Norway. The geology of the 
catchment area seems to be homogeneous. The main difference 
between the catchments is the boggy areas in one of them. By sup- 
posing that both catchments are exposed for the same deposition, 
the chemical analyses indicate that the bogs contribute to a higher 
pH and a lower content of aluminium. There is also found a differ- 
ence in the sulphate- and nitrate contents in the brook waters. The 
correlation between pAI>+ and pH is not altered by the difference in 
the catchments. It seems that the gibbsite equilibrium assumption is 
not applicable to streamwater draining from these catchments. 8 
figs., 13 refs. 


50710 (NEI-NO-83, pp. 127-136) Analysis of dry and wet de- 
position, throughfall, and stemflow event chemistry in a Pinus 
strobus L. plantation. Swank, W.; Reynolds, L.J. Norsk Hydrolo- 
gisk Komite, Oslo (Norway). 1987. (CONF-870577-—: International 
symposium on acidification and water pathways, Bolkesjo (Norway), 
4-8 May 1987). In Acidification and water pathways. Vol. 2. Pro- 
ceedings of International symposium on acidification and water 
pathways, Bolkesjoe, 4-5 May 1987. Order Number DE89787775. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

This paper deals with a study site established in a 30-year-old 
white pine stand in the southern Appalachian Mountains (USA), and 
part of the Integrated Forest Effects Project to examine the impacts 
of atmospheric deposition on forest element cycles. Measurements 
of chemical constituents in the atmosphere, precipitation, through- 
fall, and stemflow wre made during early spring 1986. Atmospheric 
concentrations of SO2, HNOs, fine particulate, and coarse particu- 
late constituents were comparable to concentrations observed 
during the same period in two other participating study sites in the 
region, wet only fluxes for select events in the pine stand indicate 
that canopy leaching was a major process of base cation and possi- 
bly other ion deposition to the forest floor during the period of study. 
1 fig., 5 tabs., 16 refs. 


50711 (NEI-NO-83, pp. 157-165) Conceptual model of the 
atmospheric precipitation. Groundwater system and possibili- 
ties for its realization. Babiy, L.G. Norsk Hydrologisk Komite, Oslo 
(Norway). 1987. (CONF-870577-: International symposium on acidi- 
fication and water pathways, Bolkesjo (Norway), 4-8 May 1987). In 
Acidification and water pathways. Vol. 2. Proceedings of Interna- 
tional symposium on acidification and water pathways, Bolkesjoe, 
4-5 May 1987. Order Number DE89787775. Available from NTIS 
(US Sales Only), PC A16/MF A01. 

The main initial data for the creation of the model comprise the in- 
formation about the input of the substances under analysis into the 
atmosphere and their further transformation. With this purpose the 
source and the volume of information about the atmospheric, bio- 
genic, geohydrogenic and anthropgenic (technogenic) cycles of the 
system formation are considered. Every cycle represents the inner 
structures of the model and may be viewed as an individual model 
of the system, allowing to understand the processes which deter- 
mine the chemical content of waters more completely. The general 
and specific aspects of the compilation of the necessary volume of 
information are distinguished, thus a possibility being opened to re- 
veal cause and effect relationship of the individual elements of the 
model structure or its development as a whole. 1 fig., 10 refs. 


50712 


(NEI-NO-83, pp. 167-176) Calibrating Birkenes hy- 
drology with a selective optimization algorithm. Bishop, K.H. 
Norsk Hydrologisk Komite, Oslo (Norway). 1987. (CONF-870577-: 
International symposium on acidification and water pathways, 
Bolkesjo (Norway), 4-8 May 1987). In Acidification and water 
pathways. Vol. 2. Proceedings of International symposium on acidifi- 


cation and water pathways, Bolkesjoe, 4-5 May 1987. Order 
Number DE89787775. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The unique calibration of hydrological models has frequently 
proven problematic. This is a particularly acute problem for the 
modelling of surface acidification where the description of acidifica- 
tion chemistry is predicated on a reliable description of flow 
pathways and residence time. To help improve model calibrations, a 
principle of selective optimization, which extracts parameter-specific 


292 ERA Vol. 14, No. 23 


information from the hydrograph, is proposed. An optimization algo- 
rithm is developed according to this principle and applied to real 
and synthetic data with encouraging results. 9 figs., 3 tabs., 9 refs. 


50713 (NEI-NO-83, pp. 177-186) Regional extent of lake 
acidification in Finland. Forsius, M.; Kenttaemies, K.; Kaemaeri, J. 
Norsk Hydrologisk Komite, Oslo (Norway). 1987. (CONF-870577-: 
International symposium on _ acidification and water pathways, 
Bolkesjo (Norway), 4-8 May 1987). In Acidification and water 
pathways. Vol. 2. Proceedings of International symposium on acidifi- 
cation and water pathways, Bolkesjoe, 4-5 May 1987. Order 
Number DE89787775. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

All available lake chemistry information was utilized to assess the 
chemical status of lakes with respect to acidification in Finland. 
Data of 9000 lakes was gathered mainly from the water quality data 
bank of the National Board of Waters and Environment. Clear re- 
gional differences were detected between the lakes both in acidity 
and buffering capacity, although small clearwater lakes were rather 
poorly buffered throughout the country. The lakes in southwestern 
parts of Finland proved to be most affected by acid deposition. In 
these regions the proportion of lakes with no alkalinity exceeded 14 
%, elsewhere in the country less than 10 % of the lakes had lost 
their buffering capacity. When recent alkalinity observations of small 
lakes were compared with measurements from the same lakes at 
least 10 years earlier a slight decrease in alkalinity could be ob- 
served. Application of some indirect computational methods for 
quantifying lake acidification suggested that the lakes of southern 
Finland had acidified on the average more than 100 ueq/I. These 
results correspond to quantitative acidification estimated of other 
acidified lake areas in Scandinavia. 3figs., 2 tabs., 17 refs. 


50714 (NEI-NO-83, pp. 365-374) Sensitivity of acid forest 
solls to acid deposition. Grinsven, J.J.M.van; Breemen, N.van; Ri- 
iemsdijk, W.H.van; Mulder, J. Norsk Hydrologisk Komite, Oslo 
(Norway). 1987. (CONF-870577-: International symposium on acidi- 
fication and water pathways, Bolkesjo (Norway), 4-8 May 1987). In 
Acidification and water pathways. Vol. 2. Proceedings of Interna- 
tional symposium on acidification and water pathways, Bolkesjoe, 
4-5 May 1987. Order Number DE89787775. Available from NTIS 
(US Sales Only), PC A16/MF A01. 

A simple simulation model is used to evaluated the sensitivity of 
two Dutch acid sandy soils to acid atmospheric deposition. Pro- 
cesses considered are atmospheric deposition, biocycling, net 
uptake of hutrients, cation exchange, base cation weathering, disso- 
lution of Al(OH), and water uptake: Present soil chemical conditions 
are obtained from long-term field monitoring programs, involving a 
podzol under pine and a chemicaly rich, sandy inceptisol under oak. 
A simulated renconstruction of the present soil solution chemistry 
shows the importance of the biocycle. Scenario analysis shows that 
the chemical status of the soil will further deteriorate slowly under 
present levels of atmospheric deposition. However the soil acidity 
would decrese quickly upon lowering of the atmospheric deposition. 
Forest dieback wolud cause a rapid increase of concentrations and 
leaching of base cations. Application of calium fertilizer could only 
be effertive if given in a slowly dissolving from. Application of readily 
soluble Ca would strongly increase dissolved acidity. The exhaus- 
tion of the fast buffering amorphous Al-(hydro)oxide and of 
Ca-containing soil minerals are potential future in poor sandy soils. 
1 figures, 3 tables, 14 references. 


50715 (PB-89-192538/XAB) Cost supplement to Technolo- 
gies and Costs for the Removal of Mercury from Potable Water 
Supplies (first draft), January 1987. Pirnie (Malcolm), Inc., Para- 
mus, NJ (USA). 26 Jan 1987. 112p. Available from NTIS, PC 
AO6/MF A01. 

The cost estimates in the document supplement the cost esti- 
mates of the December 30, 1984 report entitled, Technologies and 
Costs for the Removal of Mercury from Potable Water Supplies’. 


50716 (PB—89-193387/XAB) Methodology for assessment of 
contamination of the unsaturated zone by leaking underground 
storage tanks. DiGiano, F.A.; Miller, C.T.; Roche, A.C.; Walling- 
ford, E.D. North Carolina Water Resources Research Inst., Raieigh, 
NC (USA). Nov 1988. 99p. (UNC-WRRI-88-242). Available from 
NTIS, PC AO5/MF A01. 





The groundwater resources in North Carolina and the United 
States have been contaminated by a variety of volatile organic pol- 
lutants that include solvents, petroleum products, and pesticides. 
The work focused on the investigation of three methods for measur- 
ing a contaminant distribution in the subsurface: an ultrasonic, 
mixed-solvent, solid-core extraction method; a nitrogen-purge, solid- 
core extraction method; and a driveable ground-probe, vapor-phase 
sampling method. Laboratory results demonstrate the theoretical ba- 
sis and performance of each method, while an investigation at a 
Camp Lejeune site provided a field trial. Method development and 
testing are presented in detail for all methods. The best results in 
the field were obtained with the ultrasonic, mixed-solvent, solid-core 
extraction method and the driveable ground-probe, vapor-phase 
sampling method. Field data results show that concentrations in 
each phase may be roughly predicted by assuming equilibrium 
among all phases. 


50717 (PB—89-193437/XAB) Formation of halogenated or- 
ganics during waste-water disinfection. Singer, P.C.; Brown, 
R.A.; Wiseman, J.F. North Carolina Water Resources Research 
Inst., Raleigh, NC (USA). Nov 1988. 154p. (UNC-WRRI-88-239). 
Available from NTIS, PC AO8/MF A01. 

The research examined the formation of trihalomethanes (THMs) 
and total organic halides (TOX) during wastewater chlorination at 
three wastewater treatment plants in the central Piedmont of North 
Carolina. Secondary effluent samples were collected before and af- 
ter the addition of chlorine at each of the three treatment facilities; 
chlorinated samples were taken from various locations within the 
chlorine contact chambers and at the plant discharge. Water sam- 
ples were also collected upstream and downstream from two of the 
plant outfalis to determine the increase and persistence of THMs 
and TOX below each plant. TOX and THM formation was evaluated 
in terms of effluent wastewater quality (e.g., residual chemical oxy- 
gen demand, total organic carbon and ammonia concentration), 
chlorine dose, chlorine contacting system, methods of chlorine addi- 
tion, and chlorine-to-ammonia ratio. The results showed that TOX 
was present in the unchlorinated wastewater and that additional 
TOX was formed immediately after chlorine addition. Small to in- 
significant amounts of THMS were detected. TOX formation did not 
increase with increasing contact time, due to the rapid depletion of 
free chlorine and the formation of combined chlorine in the chlorine 
contact chamber. 


50718 (PB—89-197149/XAB) Historical assessment of 
hazardous-waste management in Madison and St. Clair Coun- 
ties, Illinois, 1890-1980. Colten, C.E. Illinois State Museum, 
Springfield, IL (USA). Oct 1988. 95p. Available from NTIS, PC 
AOS/MF A01. 

Madison and St. Clair Counties contain large areas of land under- 
laid by sand and gravel aquifers, which are highly susceptible to 
contamination from land-buried hazardous materials. In addition, 
heavy industries were very active in the two-county area during the 
first third of this century. The combination of circumstances war- 
ranted an historical investigation to determine the possible extent of 
past hazardous waste-related activity that may continue to affect 
current residents of the area. A thorough review of archival records 
provided sufficient information to reconstruct the past industrial ge- 
ography of the two-county area, the history of waste management 
and public water supplies, and the sequence of surface alteration. 
Jointly, the collection of information permitted the mapping of zones 
of possible human exposure during much of the last 100 years. 
Cartographic analysis of the map series suggests that there was lit- 
tle residential or commercial intrusion on former disposal grounds, 
but that contamination of public water supplies may have occurred 
in the past and may occur in the future. 


50719 (PB-89-197503/XAB) Assessing interactions of or- 
ganic compounds during biodegradation of complex waste 
mixtures by naturally occurring bacterial assemblages. Hwang, 
H.M.; Hodson, R.E.; Lewis, D.L. Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab. 1989. 8p. (EPA- 
600/J-89/053). Available from NTIS, PC A02/MF A01. 

Pub. in Environmental Toxicology and Chemistry, Vol. 8, No. 3, 
209-214(Mar 1989). 

Selected organic chemicals were tested to determine the minimum 
concentrations at which complete inhibition of microbial degradative 
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processes occurred. Complete inhibition did not occur at less than 2 
g/L phenol, 10 g/L toluene or n-butanol, and 100 g/L acetone, ben- 
zene or methanol. Consequently, microbial degradative processes 
may play a significant role in the abatement of even very high or- 
ganic pollutant concentrations. Glucose utilization and thymidine 
uptake rates were tested as indicative of the toxic effects of organic 
pollutants. Both methods accurately indicated the concentrations of 
organic pollutants required to cause cessation of degradative activi- 
ties and could serve as indicators of degradative inhibition, in lieu of 
degradation studies, when analytical processes for test organics are 
expensive or unavailable. Degradation kinetics of the high organic 
chemical concentrations followed typical multiphasic kinetic pattems, 
which tended to yield pseudo-first-order degradation rates over a 
wide range of chemical concentrations, except when chemical con- 
centrations were sufficiently high to elicit metabolic inhibition. 


50720 (PB—89-197511/XAB) Microbial degradation kinetics 
of toxic organic chemicals over a wide range of concentrations 
in natural aquatic systems. Hwang, H.M.; Hodson, R.E.; Lewis, 
D.L. Environmental Protection Agency, Athens, GA (USA). Environ- 
mental Research Lab. 1989. 12p. (EPA-600/J-89/052). Available 
from NTIS, PC A03/MF A01. 

Pub. in Environmental Toxicology and Chemistry, Vol. 8, No. 1, 
65-74(Jan 1989). 

The degradation kinetics for several toxic organic compounds (p- 
cresol, phenol, p-chlorophenol, acetone, and methanol) exposed to 
natural aquatic microbial assemblages were examined over a wide 
range of concentrations. The results revealed that degradation ki- 
netics were multiphasic for each of the compounds during at least 
one sampling period, i.e., the kinetic parameters K; and Vmax in- 
creased with increasing substrate concentration. The observed 
multiphasicity suggests the presence within the natural microbial 
assemblages of multiple uptake/degradative systems, each with dis- 
tinguishable kinetic parameters and each dominating degradation at 
a different substrate concentration range. If the kinetic diversity is 
ignored and rates of degradation are calculated based on the as- 
sumption that kinetics follow simple hyperbolic (Michaelis-Menten) 
relationships, then errors as large as 40,000-fold can result. Thus, 
the results suggest that models for predicting the persistence of 
such compounds in natural waters should consider changes in ki- 
netic constants with substrate concentration. 


50721 (PB-89-198006/XAB) Experimental acidification of 
Little Rock Lake (Wisconsin): Fish research approach and 
early responses. Swenson, W.A.; McCormick, J.H.; Simonson, 
T.D.; Jensen, K.M.; Eaton, J.G. Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab. 1989. 11p. (EPA— 
600/J-89/023). Available from NTIS, PC A03/MF A01. 

Pub. in Archives of Environmental Contamination and Toxicology 
18, 167-174(Jan 1989). 

One goal of research at Little Rock Lake, Wisconsin is to en- 
hance understanding of lake-acidification effects on warm- and 
cool-water fishery resources. The Little Rock Lake fish assemblage 
is characteristic of many acid-sensitive waters in North America and 
is dominated by yellow perch (Percidae) and sunfishes (Centrarchi- 
dae). Analyses of reproduction, early survival, and growth rates in 
the field were designed around the differing reproductive modes of 
these taxa. Complementary laboratory research on early-life stages 
was conducted to assist in isolating direct effect mechanisms and to 
determine the reliability of laboratory results in predicting field re- 
sponse. Preliminary findings suggest that lake acidification to pH 
5.6 has not influenced reproductive activity of the four most abun- 
dant fish species. However, the field results suggest that year-class 
failure of rock bass (Ambloplites rupestris) may be occurring due to 
reduced survival of early-life stages. Reduced growth and food- 
conversion efficiency of Age 0 largemouth bass (Micropterus 
salmoides) is also suggested. The laboratory bioassays indicate 
rock bass is the most acid-sensitive Little Rock Lake species tested. 
However, rock bass fry survival was not significantly affected until 
pH was reduced from 5.6 to 5.0. 


50722 (PB-89-198022/XAB) Catalytic oxidation of ground- 
water stripping emissions. Kosusko, M.; Mullins, M.E.; 
Ramanathan, K.; Rogers, T.N. Environmental Protection Agency, 
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Research Triangle Park, NC (USA). Air and Energy Engineering Re- 
search Lab. 1988. 10p. (EPA-600/J-88/288). Available from NTIS, 
PC A02/MF A01. 

Pub. in Environmental Progress, Vol. 7, No. 2, 136-142(May 
1988). 

This paper reviews the applicability of catalytic oxidation to con- 
trol ground-water air-stripping gaseous effluents, with special 
attention to system designs and case histories. The variety of con- 
taminants and catalyst poisons encountered in stripping operations 
are also reviewed. Air stripping is an efficient and cost-effective way 
to remove volatile organic contaminants from ground water and soil. 
Unfortunately, these contaminants are transferred to the air where 
they may continue to pose environmental and health threats. Few 
options are available for their control. Vapor-phase carbon adsorp- 
tion and thermal incineration are the two treatment methods which 
have been applied most often; however, both have some disadvan- 
tages. Adsorption merely transfers the contaminant to a solid phase 
which, in turn, requires disposal or regeneration. Thermal incinera- 
tion may be expensive, since it requires a substantial energy input 
to destroy dilute gas-phase contaminants. A new alternative is cat- 
alytic oxidation. Like thermal incineration, it is an ultimate disposal 
method but, since it operates at much lower temperatures, the en- 
ergy costs are also lower. 


50723 (PB—89-203947/XAB) Wetlands in the Lake Cham- 
plain region of Vermont: Present and future threats to the 
resource. Boundary determination and background information 
for the EPA’s proposed advanced identification. Final report. 
Borre, M.A. Yale Univ., New Haven, CT (USA). School of Forestry 
and Environmental Studies. Nov 1988. 69p. Available from NTIS, 
PC A04/MF A01. 

EPA Region 1 Wetlands Protections Section is planning an Ad- 
vanced Identification Project for the Lake Champlain Region of 
Vermont. ‘Advanced Identification’ refers to the two authorities EPA 
can utilize under Section 404 of the Clean Water Act to protect wet- 
lands in advance of permit applications. In Vermont, a combined 
activities-based Advanced Identification of Sites (AIS) and Advance 
404(c) project is proposed. This study determines the boundaries 
for the Advanced Identification action. It discusses the criteria devel- 
oped to evaluate watershed considerations and both present and 
future threats to the resource. All towns in four counties bordering 
Lake Champlain were evaluated with regard to location in water- 
shed, wetland acreage, wetland loss, population projections, 
historical growth trends, tax information, and housing stock esti- 
mates. Based on the criteria listed above, the towns selected are 
experiencing the types of growth pressures that will lead to contin- 
ued wetland loss. EPA plans to restrict work at especially valuable 
sites with this area using Advance 404(c). 


50724 (PB—89-205181/XAB) Fiscal year 1987 program re- 
port: Utah water research laboratory. James, L.D. Utah State 
Univ., Logan, UT (USA). Utah Water Research Lab. Aug 1988. 33p. 
Available from NTIS, PC A03/MF A01. 

See also PB—88-164694. 

Within the $2.7 million research program underway in 14 program 
areas at the Utah Water Research Laboratory, two programs are 
augmented with USGS funds through the Utah Center for Water 
Resources Research. Both involve interdisciplinary interaction. One 
area examines fundamental meteorologic and surface and ground- 
water processes in closed desert basins in order to be better able 
to manage the limited water and sparsely developed land resources 
around desert playas. The second seeks deeper understanding of 
the fundamental chemical and biological processes for protecting 
water supplies from hazardous wastes. The preset major application 
is the threat to ground water from toxic organic chemicals (largely 
petroleum-related in Utah). 


50725 (PB—89-207336/XAB) Water-chemistry methods in 
acid-deposition research: A comparative study of analyses 
from Canada, Norway, and the United States. Stapanian, M.A.; 
Lewis, T.E.; Hillman, D.C. Lockheed-ESCO Environmental Pro- 
grams, Las Vegas, NV (USA). 1988. 18p. Available from NTIS, PC 
A03/MF A01. 

Pub. in International Jnl. of Environmental Analytical Chemistry, 
Vol. 34, 299-314(1988). 
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Identical aliquots (split samples) from lakes in the southeastern 
United States were analyzed in laboratories in the U.S. and Nor- 
way. A second set of split samples from lakes in the northeastern 
U.S. was analyzed in laboratories in the U.S. and Canada. Methods 
used by the laboratories were identical for most analytes. For 8 of 
11 analytes, there was a statistically significant difference between 
the results from Norway and the U.S. For 15 of 17 analytes, there 
was a Statistically significant difference between the results from 
Canada and the U.S. Linear equations describing the relationship 
between results from the U.S. and Norway (or Canada) explained 
over 90% of the variance for most analytes. Notable discrepancies 
occurred for labile inorganic aluminum and acid-neutralizing capac- 
ity, two analytes critical to acid deposition studies. A linear model 
explained about 35% of the variance for labile inorganic aluminum. 
Considerable laboratory bias was evident for acid-neutralizing ca- 
pacity in both sets of split sample measurements. Difference in 
methodologies and holding times may account for these discrepan- 
cies. For any of the analytes, the practical significance of the 
differences is dependent on the objectives and constraints of each 
application. The effects of laboratory and methodology were statisti- 
cally confounded. Standardizing analytical methods would assist the 
chemist in interpreting data from studies, notably those of lake acid- 
ification, in other nations. 


50726 (PB-89-863500/XAB) Wetland areas: Natural water 
treatment systems. January 1970-May 1989 (Citations from Pol- 
lution Abstracts). Report for January 1970-May 1989. National 
Technical Information Service, Springfield, VA (USA). Jun 1989. 
121p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the ability of salt 
marshes, tidal flats, marshlands, bogs, and other wetland areas to 
degrade, absorb, filter, consume, or mitigate natural and man-made 
pollution and wastes, while still providing refuge and breeding 
grounds for wildlife. The ecology, biochemistry, and viability of 
naturally occuring and artificially established wetlands as water- 
treatment systems and wildlife areas is considered. The effects of 
individual pollutants, environmental factors, species diversity, and 
cleansing ability of wetland areas on the potential for wildlife refuge, 
sewage treatment, treatment of industrial and municipal wastes, 
handling agricultural runoff, mitigating accidental spills, and flooding 
are discussed. (Contains 271 citations fully indexed and including a 
title list.) 


50727 (PB-89-866701/XAB) Heavy metals in drinking water: 
standards, sources, and effects. January 1970-July 1989 (Cita- 
tions from the NTIS data base). Report for January 1970-July 
1989. National Technical Information Service, Springfield, VA (USA). 
Aug 1989. 121p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—88-866777. 

This bibliography contains citations concerning the presence of 
heavy metals in drinking water. The effects of plumbing systems on 
water quality is discussed. Standards for safe drinking water are 
included. Treatment techniques to remove heavy metals are de- 
scribed. Methods for analyzing heavy-metal contaminants in water 
are presented. The effects of heavy metals in drinking water on hu- 
man health are briefly considered. (This updated bibliography 
contains 188 citations, 29 of which are new entries to the previous 
edition.) 


50728 (PHRI-626) Application of remote sensing technique 
to water quality measurement. Murakami, Kazuo; Suganuma, 
Fuminori; Sato, Eiji; Miyahara, Yuji. Port and Harbour Research 
Inst., Yokosuka (Japan). Jun 1988. 52p. (In Japanese). Order Num- 
ber DE89772324. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

This is a report on the application of visible- and infrared- remote 
sensing technique to water quality measurements made at Tokyo 
Bay. Remote sensing by LANDSAT satellite and aircraft with MASS 
(multi-spectral scanner) was carried out at the mouth of Tokyo Bay, 
together with simultaneous sea truth observation. Statistical meth- 
ods were applied to the data obtained by the remote sensing and 
sea truth observation, and the turbidity and temperature in upper 
layer were found to be highly correlated with remote sensing data. 
An attempt was made to estimate the concentration of chlorophyll-a, 
but the measurement of chlorophyll-a was difficult in the range of 
the current study. It was found, however, that the characteristics of 





spectral radiance obtained from cisible-remote sensing image has a 
high correlation with the ocean color. The satellite images showed 
the characteristics similar to the airborne images which fact indi- 
cates that the satellite remote sensing can well be applied to the 
water quality observation in inner bays and coastal bays. 21 refer- 
ences, 35 figures, 34 tables. 


50729 (PNL-6973) The installation of the Westbay multiport 
ground-water sampling system in well 699-43-42K near the 216- 
B-3 pond. Gilmore, T.J. Pacific Northwest Lab., Richland, WA 
(USA). Sep 1989. 35p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC06-76RL01830. Order Number DE90001006. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In 1988 and 1989, Pacific Northwest Laboratory installed a multi- 
port ground-water sampling system in well 699-43-42K drilled near 
the 216-B-3 Pond on the Hanford Site in southeastern Washington 
state. The multiport system will be used to evaluate methods for de- 
termining the vertical distribution of contaminants and hydraulic 
heads in ground water. This installation was in conjunction with a 
similar multiport installation near the 300 Area of the Hanford Site. 
Well 699-43-42K is adjacent to two Resource Conservation and Re- 
covery Act (RCRA) ground-water monitoring wells, which will allow 
for a comparison of sampling intervals and head measurements be- 
tween the multiport system and the RCRA monitoring wells. Eight 
sampling ports were installed in the upper unconfined aquifer by 
backfilling at depths of 161.1 ft, 174.1 ft, 187.1 ft, 201.17 ft, 217.2 
ft, 230.2 ft, 243.2 ft, and 255.2 ft below land surface. However, be- 
cause of damage to the casing during installation, only the top four 
ports should be used for pressure measurements and sampling until 
repairs occur. The locations of the sampling ports were determined 
by the hydrogeology of the area and the screened intervals of adja- 
cent ground-water monitoring wells. 4 refs., 8 figs. 


50730 (WSRC-RP-89-199) Phytoplankton productivity in a 
southeastern cooling reservoir: Temporal and spatial variabil- 
ity. Chimney, M.J.; Tilly, L.J. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1989]. 14p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-8906171-—2- 
Vugraphs: Special session of the summer American Society of 
Limnology and Oceanography, Fairbanks, AK (USA), 18-22 Jun 
1989). Order Number DE89017858. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Documenting the temporal and spatial dynamics of phytoplankton 
productivity in reservoirs is essential to understanding the function- 
ing of these ecosystems and developing appropriate management 
schemes. Few such data have been published for southeastern 
reservoirs. A record of productivity measurements spanning 19 
years exists for Par Pond, a 1000 ha cooling reservoir located on 
the Department of Energy's Savannah River site in South Carolina. 
From 1965 to 1984, mean annual productivity ranged from 118 to 
777 mg C/m2/day. Differences among years correlated strongly with 
fluctuations in mean conductivity. Conductivity, in turn, was influ- 
enced by changes in the volume and quality of Savannah River 
water added to Par Pond to compensate for evaporative losses. To 
characterize the variability of productivity in this system, statistical 
and graphical summaries are presented for different temporal and 
spatial scales. 7 refs., 6 figs., 1 tab. 


50731 Mercury in the Calcasieu River/lake Complex, 
Louisiana. Mueller, C.S. (McNeese State Univ., Lake Charles, LA 
(USA)); Ramelow, G.J.; Beck, J.N. Bulletin of Environmental Con- 
tamination and Toxicology (U.S.-West Germany) (USA), 42(1): 
71-80 (Jan 1989). 

The Calcasieu River/Lake Complex is of great economic impor- 
tance to southwestern Louisiana. Calcasieu Lake is an important 
fishing ground for shrimp and oysters. The Calcasieu River/Lake 
Complex has been the focus of an interdisciplinary study to assess 
the types and areas of pollution along this important waterway. Par- 
ticular attention has been given to Hg because of the toxicity of this 
metal, and the local importance of the chloralkali industry—an indus- 
try that is known to discharge Hg into the environment. Water, 
sediment and biota were collected at stations in Calcasieu Lake, 
Calcasieu River, and along three bayou tributaries that were studied 
intensively. Intensive sampling included all stations along the partic- 
ular bayou studied that month. 
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50732 Fiber optic fluid detector. Angel, S.M. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,834,497. 30 May 1989. Filed 
date 27 Feb 1987. Int. Cl. GO2B 6/16. 17p. Available from Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

Particular gases or liquids are detected with a fiber optic element 
having a cladding or coating of a material which absorbs the fluid or 
fluids and which exhibits a change of an optical property, such as 
index of refraction, light transmissiveness or fluorescence emission, 
for example, in response to absorption of the fluid. The fluid is 
sensed by directing light into the fiber optic element and detecting 
changes in the light, such as exit angle changes for example, that 
result from the changed optical property of the coating material. The 
fluid detector may be used for such purposes as sensing toxic or 
explosive gases in the atmosphere, measuring ground water con- 
tamination or monitoring fluid flows in industrial processes, among 
other uses. 
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Refer also to citation(s) 48925, 48967, 48987, 48988, 49015, 
49047, 49384, 49419, 50062, 50641, 50679, 50683, 50844, 51549 


50733 (CONF-881054—Vol.5, pp. 1475-1484) Groundwater 
monitoring strategies at the Weldon Spring site, Weldon 
Spring, Missouri. Meyer, K.A. Jr. (Jacobs Engineering Group, inc., 
St. Charles, MO (USA)). Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (USA); Analysas Corp., Oak Ridge, TN (USA). 1988. 
From 4. annual DOE model conference; Oak Ridge, TN (USA); 3-7 
Oct 1988. In 1988 DOE modei/ conference proceedings. Volume 5. 
Order Number DE89014704. Available from NTIS, PC A13/MF A01. 
This paper presents groundwater monitoring strategies at the 
Weldon Spring Site in east-central Missouri. The Weldon Spring 
Site is former ordnance works and uranium processing facility. In 
1987, elevated levels of inorganic anions and nitroaromatics were 
detected in groundwater beneath the site. Studies are currently un- 
derway to characterize the hydrogeologic regime and to define 
groundwater contamination. The complex hydrogeology at the 
Weldon Spring Site requires innovative monitoring strategies. Com- 
binations of fracture and conduit flow exist in the limestone bedrock. 
Perched zones are also present near surface impoundments. Los- 
ing streams and springs surround the site. Confronting this complex 
combination of hydrogeologic conditions is especially challenging. 


50734 (CONF-8710458-, pp. 71-78) Land to water radionu- 
clide (Chernobyl related) migration in the Po River delta (Italy). 
Queirazza, G. (ENEL, Centro ricerca termica e nucleare, Milan 
(Italy)); Bonforte, G.; Bozzani, A.; Martinotti, W. ENEA, Rome 
(Italy). Jul 1988. (In Italian). From Studies on environmental ra- 
dioactivity and health impact with reference to Chernobyl accident 
meeting; Rome (italy); 12-13 Oct 1987. In Studies on environmental 
radioactivity and health impact with reference to Chemobyl acci- 
dent. Proceedings of the meeting organized by the Italian (AIRP) 
and French (SFRP) organizations of protection against radiation. 
Order Number DE89793224. Available from NTIS (US Sales Only), 
PC A21/MF A01. 

Regarding fallout effects from the Chernobyl accident, this paper 
deals with radionuclide absorption and transport from terrestrial to 
aquatic environments in the Po Valley (Italy) area. A special study is 
made on radionuclide (rubidium 103, iodine 131, cesium 137) 
concentrations in the Po River delta water and sediments. Consid- 
erations on radionuclide transport in this study are divided into 
direct transport of fallen material from land to water through surface 
flows of rain water and delayed release of ground accumulated 
radioactive material through desorption and mechanical removal fol- 
lowing washing by rainfall. 


50735 (CONF-8710458-, pp. 87-95) Adriatic Sea aquatic or- 
ganisms: Contamination after Chernobyl. Tassi Pelati, L. (Parma 
Univ. (Italy)); Morani, A.; Scarpina, L.; Albertazzi, S. ENEA, Rome 
(Italy). Jul 1988. (In Italian). From Studies on environmental ra- 
dioactivity and health impact with reference to Chernobyl accident 
meeting; Rome (Italy); 12-13 Oct 1987. In Studies on environmental 
radioactivity and health impact with reference to Chemobyl acci- 
dent. Proceedings of the meeting organized by the Italian (AIRP) 
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and French (SFRP) organizations of protection against radiation. 
Order Number DE89793231. Available from NTIS (US Sales Only), 
PC A20. 

Immediately after Chernobyl, radioactivity in the Adriatic Sea was 
highest at Trieste and Ancona. For several months, the contamina- 
tion of aquatic organisms, characteristic of pelagic and benthic 
regions, was monitored in three zones - Trieste, Venice and An- 
cona. The presence of cesium 137 in the sea was also monitored. 
The way in which deposition anomalies, environmental characteris- 
tics and organism distribution influenced activity levels was noted. 
With regard to the aquatic organisms, radionuclide concentrations 
varied due to the physiological characteristics of the organisms 
themselves. For example, rubidium 103 accumulated in benthic 
vegetables, plankton and molluscs, whereas cesium 137 accumu- 
lated predominantly in fish. 


50736 (CONF-8710458-, pp. 149-155) Some radioecological 
aspects on the radioactive impact of the Chernobyl reactor ac- 
cident upon the Greek marine environment. Florou, H. (National 
Centre for Marine Research (Greece)); Kritidis, P.; Synetos, S.; 
Chaloulou, C. ENEA, Rome (Italy). Jul 1988. From Studies on envi- 
ronmental radioactivity and health impact with reference to 
Chernobyl accident meeting; Rome (Italy); 12-13 Oct 1987. In Stud- 
jes on environmental radioactivity and health impact with reference 
to Chernobyl accident. Proceedings of the meeting organized by the 
ftalian (AIRP) and French (SFRP) organizations of protection 
against radiation. Order Number DE89793230. Available from NTIS 
(US Sales Only), PC A20. 

The radioactive cloud starting from Chernobyl reached Greece on 
May 5, 1986. A rough estimation of the influence of the airborne 
radioactive burden in the marine environment was attempted by es- 
tablishing a representative sampling network around the Greek 
peninsula. The equipment used for the measurements were two 
y-spectrometry systems with HpGe detectors with 20% and 23% ef- 
ficiency with respect to 3’x 3’ Nal detectors. A selection of obtained 


data is focused on the radioecological importance of the information . 


derived. A map of the sampling network also indicates the main di- 


rection of the winds starting from Chernobyl, for the period April 30 
to May 1, 1986. Measured from the artificial radioisotopes only Cs 
137 was previously found in marine samples due to worldwide fall- 
out following nuclear tests. In general, there was and immediate 
response of the marine organisms to the new radioactive pollutants 
added to their environment. 


50737 (DPST-86-797-Vol.2) Lotic aquatic ecosystems of the 
Savannah River Plant: Impact evaluation, habitat analyses and 
the lower food chain communities: Volume 2. Firth, P.; O’Hop, 
J.R.; Coler, B.; Green, R.A. Environmental and Chemical Sciences, 
Inc., Aiken, SC (USA). Apr 1986. 215p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-76SR00001. (ECS-SR- 
26). Order Number DE89017667. Available from NTIS, PC A10/MF 
A01 - OSTI; GPO Dep. 

This document contains six appendices to the text, which is en- 
tirely contained in Volume 1. (TEM) 


50738 (ENEA-RT-TIB—85-5) Neutron activation analysis of 
trace elements in suspended particulates and sediments of the 
Tyrrhenian Sea. Madaro, M.; Moauro, A.; Boniforti, R. ENEA, 
Casaccia (Italy). Dipt. Tecnologie Intersettorialli di Base. Apr 1985. 
28p. (in Italian). (CONF-8306304—1: 3. national meeting of radioe- 
cology, Bologna (Italy), 22-23 Jun 1983). Order Number 
DE89761953. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Neutron activation analysis and gamma-spectrometry were ap- 
plied to the instrumental determination of 26 elements (As, Au, Ca, 
Ce, Co, Cr, Cs, Eu, Fe, Hf, Hg, La, Lu, Mn, Rb, Sb, Sc, Se, Sm, 
Ta, Tb, Th, W, Yb, Zn, Zr) in samples of suspended particulate mat- 
ter and sediments collected in the stretch of the Tyrrhenian sea 
between the Volturno river mouth and the Cape of Circeo. Some of 
these elements have particular importance because they can be 
toxic to living organisms or can be used as tracers in the aquatic 
environment of radioisotopes generated in activation of fission 
processes. Results show that some elements, not constituting par- 
ticular crystal lattices, are more concentrated in particulate matter 
than in sediments. Such results agree with the hypothesis, sup- 
ported also by others, that particulate matter acts as a scavenger 
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with respect to most microelements, because of both biological and 
physical-chemical phenomena. 


50739 (HW-23177-Del.) Radioactivity of Hanford reactor 
cooling elluent water. Hanford Works, Richland, WA (USA). 28 
Jun 1951. 13p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-76RL01830. Order Number DE89016492. Available 
from NTIS, PC A03/MF A01 - OSTI. 

Declassified 8/28/89. 

The Health Instruments Divisions at Hanford are primarily 
interested in the reactor effluent water as a potential source of ra- 
dioactive pollution of the Columbia River. As a result most of our 
work has been expanded on the measurement of the longer lived 
activities. A study of the composition of the water was first made by 
West when the plant was put into operations. From that time until 
the end of 1950, no concerted effort was made to obtain a complete 
picture of the water composition. Recently a series of analyses was 
started by both the Technical and Health Instrument Divisions to 
evaluate possible hazards and to estimate the effects of various 
methods of preliminary treatment of the water. The reactors at Han- 
ford are located on the Columbia river at distances of 38-53 river 
miles above the town of Pasco. Figure 1 illustrates the location of 
the four areas with respect to the river and the towns of Richland, 
Pasco, and Lennewick. 


50740 (NSS/G-105) Radionuclide transport by groundwater 
flow through the geosphere: current status. Lever, D.A. United 
Kingdom Nirex, Ltd., Harwell (UK). Feb 1989. 46p. Order Number 
DE90602469. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The geosphere is an important barrier retaining radionuclides that 
have been released from the near field of a waste repository and 
retarding their return to Man. The assessment models that are used 
in the current Nirex assessments to describe the groundwater flow 
in the vicinity of the repository and the transport of radionuclides by 
the groundwater are summarized, and their data requirements are 
set out. The Nirex research programme is designed to provide 
improved and additional data for these models, to deepen the un- 
derstanding of the important processes and to develop improved 
models to describe them. This document outlines the status of the 
assessment models and associated research programme in the 
spring of 1988. The programme complements existing knowledge in 
this field. Key areas are measurements of the physical properties of 
rocks, field and modelling studies of fractured rocks, measurements 
of sorption onto geological materials, investigation of the possible 
importance of colloid transport and saline interfaces, transport of 
naturally occurring elements over geological time-scales in natural 
geochemical systems, and participation in an international model 
validation exercise. (author). 


50741 (PNL-6442) Status report on remedial investigation 
of the 300 Area process ponds. Dennison, D.I.; Sherwood, D.R.; 
Young, J.S. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 
85p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-76RL01830. Order Number DE90000867. Available from 
NTIS, PC AO5/MF A011 - OSTI; GPO Dep. 

A remedial investigation (RI) of the South and North Process 
Ponds adjacent to the 300 Area at the US Department of Energy 
(DOE) Hanford Site was initiated in FY 1987 as partial implementa- 
tion of the DOE Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Program. The objective 
of FY 1987 activities was initial characterization of the quantity and 
distribution of contaminants in the sediments. Sediment samples 
from 14 locations in and adjacent to the ponds were collected and 
analyzed. Initial results indicated that contaminated sediments in the 
ponds typically contained high gross alpha and gross beta activities 
and concentrations of Ag, Al, Cr, Cu, Ni, and Zn that were elevated 
relative to background levels. Radiochemical analyses of the sedi- 
ments showed that the primary radiological contaminant was 
uranium; cobalt-60 and cesium-137 were detected in several sam- 
ples. Organic compounds, including polychlorinated biphenyls 
(PCBs), were also detected in several samples. Future RI activities 
will be undertaken under EPA-approved RI/FS work plans. 5 refs., 
14 figs., 11 tabs. 





52 ENVIRONMENTAL SCIENCES, AQUATIC 


5206 Regulations 


50742 (RCM-00389) Geochemistry of actinides and fission 
products in natural aquifer systems. Kim, J.!. Technische Univ. 
Muenchen, Garching (Germany, F.R.). Inst. fuer Radiochemie. Jun 
1989. 76p. Order Number DE90707390. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

The progress in the research area of the community project MI- 
RAGE: 'Geochemistry of actinides and fission products in natural 
aquatic systems’ has been reviewed. This programme belongs to a 
specific research and technical development programme for the Eu- 
ropean Atomic Energy Community in the field of management and 
storage of radioactive waste. The review summarizes research pro- 
gresses in subject areas: complexation with organics, colloid 
generation in groundwater and basic retention mechanisms in the 
framework of the migration of radionuclides in the geosphere. The 
subject areas are being investigated by 23 laboratories under inter- 
laboratory collaborations or independent studies. (orig.). 


50743 (SNV-3406) Some aspects of the biological availabil- 
ity sediment-bound radionuclides. Final report of the project 
SSI P 263-84. Neumann, G. National Swedish Environmental Pro- 
tection Board, Solna (Sweden). 1987. 35p. (In Swedish). Order 
Number DE90602559. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The concentrations of some radionuclides (mainly Co-60, Zn-65 
and Mn-54) as well as of the stable metals Co, Zn, Mn, Ag and Fe 
were determined in the soft part of the soft-bottom bivalve Macoma 
baltica. Analogous analyses were also made for surface sediments 
at the same stations. Furthermore the above mentioned stable met- 
als were analyzed in Macoma and in sediments at Fiat- varp. The 
sediments were furthermore separated into different grain-size frac- 
tions, which then were analyzed for radionuclides and stable 
metals. In some of these fractions the 'kind of fixation’ of the trace 
elements was studied by sequential extraction. Finally in some labo- 
ratory experiments the uptake of radionuclides in Macoma was 
studied using sediments marked with tracers. The following results 
were obtained: 1. Macoma probably receives most of its content of 
radionuclides by direct uptake from sediment - and not from 
solution. This means that some part of the radionuclides in the sedi- 
ments will return to the biosphere via Macoma being an important 
food item for some fish. 2. Concentration factors for Co-60 and Zn- 
565 as well as for the corresponding stable metals were determined 
from field data and from laboratory experiments. 


50744 (SNV-3542) Radionuclides in sediment outside the 
Forsmark nuclear power station 1987. Notter, M. National 
Swedish Environmental Protection Board, Solna (Sweden). Dec 
1988. 31p. (In Swedish). Order Number DE90602599. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

An extended environmental control program, regarding radionu- 
clides, was performed in 1987 around the Forsmark nuclear power 
plant. This report comprises the part of the program dealing with 
bottom sediments in the Baltic. Density, dry matter (d.w.), loss on 
ignition and concentration of gamma emitting nuclides have been 
determined from 13 sampling sites. The dominating nuclides in sed- 
iment are Cs-137 and Cs-134, emanating from fallout after the 
Chernobyl accident. In one particular site the concentration of Cs- 
137 have increased from 80 Ba/kg d.w. in 1983 to 4800 Ba/kg d.w. 
in 1987. Other nuclides of Chernobyl origin are Ru-106 and, partly, 
Ag.110m. The presence of cobalt and zine shows the influence of 
the nuclear power piant. Since the start of reactor unit 3, the load of 
cobalt in sediment have increased with a factor of 10. Measured 
values for zinc, however, are the same as at the previous extensive 
investigation in 1983 (U.W.). 


50745 (YJT-88-11) Engineering geological conditions of the 
Loviisa power plant area relating to the final disposal of reactor 
waste. Anttila, Pekka. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki 
(Finland). Dec 1988. 130p. Order Number DE90602467. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The bedrock consists of Precambrian rapakivi granite and vari- 
eties. The rock type is mostly fresh and strong. Alteration and 
weathering of the rock occurs only in association with the fracturing. 
Fracture properties (orientation, aperture, hydraulic conductivity, fill- 
ing and weathering) have been treated with respect to final disposal 
and siting of the repository. Results have been compared with cor- 
responding results obtained in Finland and other countries. Two 


vertical and one horizontal or gently dipping fracture sets typical of 
granitic rocks are present, the latter being dominant. The hydraulic 
conductivity of the fractures varies greatly, generally between 
k=10-° and 10-5 mis, owing to, e.g. the state of stress in the rock, 
cementation and filling of the fractures. According to the sorption 
tests, weathering of the fracture surfaces as well as the filling mate- 
rial of the fractures has been found to increase remarkably the 
sorption capacity of the rock mass. A three-dimensional engineering 
geological model has been prepared of the bedrock. According to 
the model, three gently dipping fracture zones divide the rock mass 
into different zones of intact and broken rock. The zones are con- 
sidered as hydraulic units, for which hydraulic conductivity and 
effective porosity were determined. In the fracture zones the values 
for these are in the order of k = 10-® m/s and 0 = 4 . 10-° aver- 
age. In the intact rock zones, the corresponding values are 
generally one decade less. The study area has two separate 
groundwater zones in the bedrock. The surface parat of the ground- 
water is fresh, with relic seawater of the Baltic Sea below; its 
salinity reaches some 1% at the maximum. The main fracture zones 
seem to determine the groundwater level and flow. The water flow 
is mainly concentrated to the fresh groundwater zone, the saline 
groundwater being nearly stagnant. (Abstract Truncated) 


50746 Continuous aqueous tritium monitor. McManus, G.J.; 
Weesner, F.J. To Dept. of Energy, Washington, DC. USA Patent 
4,835,395. 30 May 1989. Filed date 19 Oct 1987. Int. Cl. GOIN 
23/12. 6p. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

An apparatus for a selective on-line determination of aqueous tri- 
tium concentration is disclosed. A moist air stream of the liquid 
solution being analyzed is passed through a permeation dryer 
where the tritium and moisture and selectively removed to a purge 
air stream. The purge air stream is then analyzed for tritium con- 
centration, humidity, and temperature, which allows computation of 
liquid tritium concentration. 


5204 Thermal Effluents Monitoring and Transport 


50747 Application of Landsat Thematic Mapper data for 
coastal thermal plume analysis at Diablo Canyon. Gibbons, D.E. 
(Pacific Northwest Laboratories, Richland, WA (USA)); Wukelic, 
G.E.; Leighton, J.P.; Doyle, M.J. Photogrammetric Engineering and 
Remote Sensing (USA), 55: 903-909 (Jun 1989). 

The possibility of using Landsat Thematic Mapper (TM) thermal 
data to derive absolute temperature distributions in coastal waters 
that receive cooling effluent from a power pliant is demonstrated. 
Landsat TM band 6 (thermal) data acquired on June 18, 1986, for 
the Diablo Canyon power plant in California were compared to 
ground truth temperatures measured at the same time. Higher- 
resolution band 5 (reflectance) data were used to locate power 
piant discharge and intake positions and identify locations of ther- 
mal pixels containing only water, no land. Local radiosonde 
measurements, used in LOWTRAN 6 adjustments for atmospheric 
effects, produced corrected ocean surface radiances that, when 
converted to temperatures, gave values within approximately 0.6 C 
of ground truth. A contour plot was produced that compared power 
plant plume temperatures with those of the ocean and coastal envi- 
ronment. It is concluded that Landsat can provide good estimates of 
absolute temperatures of the coastal power plant thermal plume. 
Moreover, quantitative information on ambient ocean surface tem- 
perature conditions (e.g., upwelling) may enhance interpretation of 
numerical model prediction. 12 refs. 


5205 Site Resource and Use Studies 
Refer also to citation(s) 49141, 49142 


5206 Regulations 
Refer also to citation(s) 49101, 50646, 50686 


50748 (PB—89-186712/XAB) Permitting nonpoint sources: 
Programs, provisions, problems and potential. Technical report 
(Final). Rosenthal, A. Harvard Univ., Boston, MA (USA). School of 
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Public Health. Jan 1989. 191p. Available from NTIS, PC A09/MF 
A01. 

Portions of this document are not fully legible. 

In recent years, an increasing number of state and local agencies 
have instituted permitting programs to control nonpoint source 
(NPS) water pollution. Permits are issued to both urban and agricul- 
tural NPS generators. These and other comparable regulatory 
programs are sufficiently developed in the report to illustrate some 
of the essential components and strategies of NPS permitting sys- 
tems. The report attempts to integrate the experiences of some of 
the few NPS regulatory programs operating within the 50 states. 
Because of the focus on permitting per se, much attention in the re- 
port is directed at the Management and Storage of Surface Water 
(MSSW) permitting system used to regulate agricultural and urban 
discharges in Florida's Water Management Districts. Other regula- 
tory programs in Pennsylvania, Nebraska, and Maryland as well as 
the myriad of feediot programs constitute valuable ‘institutional labo- 
ratories’ where NPS regulatory schemes are evolving. 


50749 (PB—-89-195010/XAB) Point-of-entry drinking-water 
treatment systems for Superfund applications. Chambers, C.D.; 
Janszen, T.A. PEI Associates, Inc., Cincinnati, OH (USA). Jun 
1989. 79p. Available from NTIS, PC AO5/MF A01. 

The U.S. Environmental Protection Agency (EPA) and State Su- 
perfund agencies need a technical manual to assist their personnel 
in the selection of an effective drinking-water treatment system for 
individual households in areas where the drinking water has been 
adversely affected by Superfund site contaminants and no other 
alternative water supply is available or feasible. Commercially avail- 
able water treatment systems for individual households are of two 
basic types: point-of-use (POU) and point-of-entry (POE). A POU 
device consists of equipment applied to selected water taps to 
reduce contaminants at each tap. A POE device consists of equip- 
ment to reduce the contaminants in the water distributed throughout 
the entire structure of a house. The study was initiated to collect 
monitoring, operation and maintenance, performance, and design 
data on existing Superfund POE water-treatment systems. Evalua- 
tion of the collected data showed that the existing data are not 
sufficient for the preparation of a technical assistance document to 
meet the objectives of EPA and State Superfund personnel. 


50750 (PB-89-195200/XAB) Removal and fate of RCRA 
(Resource Conservation and Recovery Act) and CERCLA (Com- 
prehensive Environmental Response, Compensation and 
Liability Act) toxic organic pollutants in waste-water treatment. 
Final report. Bhattacharya, S.K.; Angara, R.V.R.; Bishop, D.F.; 
Dobbs, R.A.; Austern, B.M. Cincinnati Univ., OH (USA). Dept. of 
Civil and Environmental Engineering. Jun 1989. 159p. Available 
from NTIS, PC AO8/MF A01. 

Two separate studies were conducted to investigate the removal 
and fate of 28 selected RCRA compounds (0.25 mg/L of each com- 
pound) and 19 selected CERCLA compounds (0.55 mg/L of each 
compound) in conventional activated-sludge treatment. In each 
study, two pilot-scale (35 gpm) activated sludge systems (SRT: 4 
days for RCRA study and 8 days for CERCLA study) were operated 
in parallel at the U.S. EPA Test and Evaluation Facility in Cincinnati, 
Ohio. One system was spiked continuously with either RCRA or 
CERCLA toxics to produce an acclimated biomass; the other was 
spiked intermittently with the same toxics and sampled to determine 
performance under unacclimated conditions. The selected RCRA or 
CERCLA compounds did not cause any adverse effects on COD 
and SS removals. The concentrations of organics (RCRA study) in 
air emissions indicated that the chlorinated aliphatic solvents were 
essentially volatilized into the plant air emission stream, whereas 
the aromatic volatile benzenes were substantially degraded. Addi- 
tional work is planned to attempt to reduce the analytical variability 
encountered in the studies. 


50751 


(PB-89-203764/XAB) NNEPS (National Network for 
Environmental Policy Studies) final report: EPA (Environmental 
Protection Agency) Region 1 wellhead-protection eftorts. Tech- 
nical report (Final). Stern, P.L. Yale Univ., New Haven, CT (USA). 
School of Forestry and Environmental Studies. Aug 1988. 19p. 
Available from NTIS, PC AO3/MF A01. 

See also PB-89-155790. 
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This report discusses three wellhead-protection projects under- 
taken in Region One: the Cape Cod Aquifer Management Plan 
(CCAMP); Region One's Priority Ground Water Resource-Based 
Mapping Project: the Nashua Regional Planning Commission Pilot 
Area; and the Chesprocott Groundwater Protection Project. All three 
projects are aimed at preventing contamination of community wells. 
CCAMP serves as a prototype for Region One’s wellhead protection 
efforts and may be broken down into four main phases: delineating 
the critical groundwater recharge area of each community well (the 
Wellhead Protection Area), identifying and assessing the risk of ex- 
isting and future sources of contaminants within the Wellhead 
Protection Area (WHPA), examining the adequacy of existing man- 
agement strategies to prevent groundwater contamination, and 
implementing local management controls based on the results of the 
first steps. All three of the projects develop and refine management 
ideas and methodologies on the prevention of groundwater contami- 
nation. Many of these techniques may be used by local and regional 
agencies concerned with protecting their groundwater resources. 


50752 (PB—89-203806/XAB) Trends in environmental liability 
judgments against small enterprises and the apparent ramifica- 
tions for federal and state regulatory agencies. Technical report 
(Final). Culwell, A. Brigham Young Univ., Provo, UT (USA). 22 Sep 
1988. 38p. Available from NTIS, PC A03/MF A01. 

This report identifies the trends in environmental liability judg- 
ments against small enterprises and the apparent ramifications for 
Federal and state regulatory agencies. The remedies available to 
non-governmental parties when small businesses cause damage to 
the environment are examined. Use of the citizen suit provision of 
the Clean Water Act is discussed in detail, and similar provisions of 
other environmental statutes are discussed, as well as common law 
actions. Most citizen suits have been brought by environmental 
groups and in some geographic areas there have been many suits 
filed. The environmental groups almost always win; some of the 
suits have resulted in significant improvements in some areas. 
While these actions may provide relief for government agencies in 
some places, most agencies would see little if any reduction in their 
work load. (Occasionally, the government must monitor the citizen 
suits closely, which might actually increase their work load.) Most 
cases against small businesses are unreported, but there does not 
appear to be any difference in treatment based on the size of the 
offending business. 


50753 (PB—89-204804/XAB) Superfund Record of Decision 
(EPA Region 6): South Valley (SJ-6), New Mexico (third reme- 
dial action), September 1988. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Sep 1988. 62p. (EPA/ROD/R-06-88/041). Available from 
NTIS, PC AO4/MF A01. 

See also PB—85-249555. 

The South Valley/SJ-6 site is located on the southern margin of 
Albuquerque, New Mexico, just north of South Valley. Currently, 
petroleum fuels and various chlorinated organics are stored, han- 
died, and used within the South Valley areas. Ground water 
contamination was first suspected in 1978 when foul tastes and 
odors were noted in ground water from a private well on the Ed- 
munds property in South Valley. Subsequent sampling revealed the 
presence of several VOCs in three municipal wells including SJ-6. 
The remedial action addresses only the source and extent of 
ground water contamination in the vicinity of SJ-6. Principle threats 
at the site (i.e., the source and emanating plumes of contamination 
from surrounding areas) are being addressed through remedial ac- 
tions initiated by EPA in separate RODs. The primary contaminants 
of concern affecting the ground water are VOCs including 1,1-DCE, 
PCE and TCE. The selected remedial action for the site is included. 


50754 (PB—89-204812/XAB) Supertund Record of Decision 
(EPA Region 6): South Valley (PL-83), New Mexico (first reme- 
dial action), September 1988. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Sep 1988. 77p. (EPA/ROD/R-06-88/043). Available from 
NTIS, PC AO5/MF A01. 

See also PB—89-204804. 

The former Air Force Plant 83/General Electric Operable Unit (PL- 
83) in Albuquerque, New Mexico is situated in an industrial area, 
but there are residences immediately north of the GE property. The 





contaminants which caused the listing of the South Valley site on 
the NPL consisted mainly of industrial solvents. The GE property is 
heavily built up, with the majority of the site paved or covered with 
buildings. Three areas of contamination have been identified at the 
site: four hazardous waste storage areas which were used for 


chemical storage, the north parking lot (a former dirt parking lot 
which was sprayed with oil as a dust control measure), and the 
DWB-2 area which contains methylene chloride and freon contami- 
nation. In addition to soil contamination, ground-water contamination 
occurs at depths of up to 160 feet. The primary contaminants of 
concern affecting the ground water and soil are VOCs including 
PCE, and metals. The selected remedial action for the site is given. 


50755 (PB—89-204853/XAB) Superfund Record of Decision 
(EPA Region 9): Selma Pressure Treating Company, California 
(first remedial action), September 88. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Remedial 
Response. 24 Sep 1988. 123p. (EPA/ROD/R-09-88/025). Available 
from NTIS, PC AO6/MF A01. 

The Selma Pressure Treating Company is located in Selma, Cali- 
fornia, 15 miles south of the City of Fresno. The site encompasses 
approximately 18 acres, including a 3- to 4-acre wood-treatment fa- 
cility and 14 acres of adjacent vineyards that were used for site 
drainage. Wood-preserving activities using pentachlorophenol (PCP) 
were conducted at the site from 1942 until 1965 under a series of 
owners. In 1965, a new facility was constructed converting opera- 
tions to a pressure treating process using chemical preservatives. 
Prior to 1982, wastes generated from spent retort fluids and sludges 
were discharged to drainage and percolation ditches, dry wells, and 
an unlined pond and sludge pit, as well as onto open ground and 
the adjacent vineyards. An inspection conducted by EPA in 1981 
raised concerns about the potential for ground-water contamination, 
and as a result the company was required to modify its operations 
to minimize the potential for contamination. The primary contami- 
nants of concern affecting the ground water and soil are organics 
including dioxin and phenols, and metals including arsenic and 
chromium. The selected remedial action for the site is included. 


50756 (PB—89-204861/XAB) Superfund Record of Decision 
(EPA Region 9): Motorola (52nd Street Plant), Phoenix, Arizona 
(first remedial action), September 1988. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Remedial 
Response. 30 Sep 1988. 48p. (EPA/ROD/R-09-88/024). Available 
from NTIS, PC A03/MF A01. 

The Motorola 52nd Street site is located in the City of Phoenix, 
Maricopa County, Arizona. The site is bounded by the Phoenix 
Military Reservation and mixed residential and commercial neigh- 
borhoods. The site is currently owned by Motorola, Inc., which 
operates a manufacturing facility at the site using solvents for vari- 
ous manufacturing processes. In January 1983, Motorola tested 
some underground storage tanks used to store virgin solvents for 
leaks and determined that a 5,000-gallon tank containing TCA was 
leaking. Subsequently, investigation indicated soil and ground water 
contamination on the plant site and ground water contamination off- 
site to the west. Motorola initiated an onsite ground water treatment 
program in 1986, a Pilot Treatment Plant (PTP). The PTP is still in 
operation. The selected remedy requires partial cleanup of onsite 
and offsite organic solvents contamination in the soil and alluvium 
ground water. A subsequent remedial action will address cleanup of 
all onsite and offsite contamination in the soil, alluvium ground 
water, and the bedrock underlying the alluvium. The primary con- 
taminant of concern affecting the soil and ground water is TCA. 


50757 (PB-89-206163/XAB) Superfund Record of Decision 
(EPA Region 5): United Scrap Lead, Troy, Ohio (first remedial 
action) September 1988. Final report. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Remedial 
Response. Sep 1988. 78p. (EPA/ROD/R-05-88/085). Available from 
NTIS, PC AO5. 

Portions of this document are not fully legible. 

The United Scrap Lead (USL) site is located in a sparsely popu- 
lated area approximately one mile south of the City of Troy, 
Concord Township, Miami County, Ohio. From 1946 to 1980, the 
site was used by a lead reclamation business, reclaiming lead from 
used automobile batteries and selling it to lead shelters. The lead 
reclamation operation involved the separation of the batteries from 
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their casings and tops, collection of the lead plates for reprocessing, 
and the disposal of the tops and castings onsite. The acid was orig- 
inally discharged directly to an acid-seepage field, but beginning in 
late 1972, the acid was neutralized with ammonia prior to dis- 
charge. The site first came to the attention of authorities in June 
1967 when USL requested a permit to continue to dispose of the 
battery casings in the back portion of the property. Subsequent test- 
ing of the waste water indicated high levels of lead, cadmium, and 
other toxic materials. In November 1985, the EPA Region V Emer- 
gency Response Section initiated an emergency removal action. 
This action removed the contaminated soil and waste materials 
from the immediate vicinity of the surrounding residences and 
placed them in a large pile onsite. The primary contaminants of 
concern affecting the soil and sediments include lead. The selected 
remedial action for this site is given. 


50758 (PB—89-206197/XAB) Superfund Record of Decision 
(EPA Region 3): Avtex Fibers Npl Site - Operable Unit One, 
Front Royal, Virginia (first remedial action) September 1988. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 30 Sep 1988. 80p. 
(EPA/ROD/R-03-88/055). Available from NTIS, PC A05/MF A01. 

Portions of this document are not fully legible. 

The 440-acre Avtex Fibers site is located in Front Royal, Warren 
County, Virginia. The Avtex Fibers site has produced rayon fibers 
since 1940, polyester between 1970 and 1977, and polypropylene 
since 1985. During this 48-year period, byproducts from the rayon 
manufacturing process were disposed of in onsite surface impound- 
ments. These byproducts included sodium cellulose xanthate-based 
viscose and zinc-hydroxide sludge. Fly ash (from incinerator exhaust 
air pollution control devices) and boiler-house solids were disposed 
of in five other surface impoundments. Land disposal of viscose 
waste ceased in 1983; since that time, the waste has been routed 
directly to an onsite wastewater treatment piant. in 1982, carbon 
disulfide, a constituent of viscose waste, was identified in ground 
water samples from residential wells located across the Shenandoah 
River from the site. In response to the results of a ground water in- 
vestigation, Avtex implemented interim measures, which included 
purchasing 23 subdivision properties on the west side of the river 
that had contaminated domestic wells, and initiating a ground water 
pump and treatment program. The primary contaminants of concern 
affecting the ground water are phenols, and metals including ar- 
senic and lead. The selected remedial action for this site is given. 


50759 (PB—89-206205/XAB) Superfund Record of Decision 
(EPA Region 3): Delaware Sand and Gravel Site, New Castle, 
Delaware (first remedial action) April 1988. Final report. Environ- 
mental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 22 Apr 1988. 
(EPA/ROD/R-03-88/048). Available from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

The Delaware Sand and Gravel Landfill is an inactive industrial 
waste landfill located in New Castle County, Delaware. The 27-acre 
site is approximately two miles southwest of the City of New Castle 
on Grantham Lane, west of Route 9, and less than one mile east of 
the intersections of Routes 13 and 40. Wastes are located in four 
smaller areas on the property. The smaller areas are referred to as 
the Drum Disposal, Inert Disposal, Ridge, and Grantham South ar- 
eas. Wastes disposed on site include household and construction 
waste and approximately 7,000 drums containing industrial liquids 
and sludges. Since no significant air or surface water and sediment 
contamination was detected, it was determined no risks were posed 
by these media. The following three areas were found to present 
potential risk to the public health and the environment: risk posed 
by groundwater ingestion; and soil ingestion, inhalation and dermal 
contact; and site access. Selective remedial action is outlined. 


50760 (PB—89-206213/XAB) Supertund Record of Decision 
(EPA Region 5): Mason County Landfill, Mason County, Michi- 
gan (first remedial action) September 1988. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 28 Sep 1988. 115p. (EPA/ROD/R-05- 
88/080). Available from NTIS, PC AO6/MF A01. 

Portions of this document are not fully legible. 

The Mason County Landfill site is located three miles south of the 
City of Ludington, Mason County, Michigan. The site occupies 
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approximately 18 acres of a predominantly rural area in Pere Mar- 
quette Township. Approximately 10 acres of the site were used as a 
landfill. Less than 500 feet from the landfill there is a wetland area 
which drains into the headwaters of Iris Creek. There are 14 resi- 
dential wells within a 0.5 mile radius of the landfill. The population 
within a 3-mile radius of the site is estimated to be 1,112. Although 
the Michigan Department of Natural Resources (MDNR) docu- 
mented that slurry and sludge wastes from local industries were 
being dumped at the landfill, the site’s license was renewed annu- 
ally until it was closed in August 1978 after reaching capacity. 
Public concerns over the water quality in Iris Creek prompted the 
DPW and MDNR to review closure activities. The site is currently 
owned by Mason County. In 1983, a clay cap was installed over the 
landfill and berms, and storm drains were constructed to improve 
site drainage. Two surface aerators were installed in Babbin Pond 
to facilitate biodegradation of organic matter and 15 gas vents were 
placed in the top of the landfill. The primary contaminants of concern 
affecting the ground water are VOCs including benzene, PCE, TCE, 
and xylene. The selected remedial action for the site is outlined. 


50761 (PB—89-206221/XAB) Superfund Record of Decision 
(EPA Region 5): Allied Chemical/ronton Coke Site, Ironton, 
Ohio (second remedial action) September 1988. Final report. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 29 Sep 1988. SQp. 
(EPA/ROD/R-05-88/078). Available from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

The Allied Chemical site is located in the City of Ironton, 
Lawrence County, Ohio. The remedial action addresses the Gold- 
camp Disposal Area (GDA) operable unit of the site. The GDA was 
a sand and gravel pit used for disposal of various chemical wastes 
from three sources between 1945 and 1977. In 1977, Allied decided 
to discontinue use of the GDA for disposal of chemical wastes. Al- 
lied and its contractor, in consultation with the Ohio Environmental 
Protection Agency (OEPA), completed a closure project at the site 
in August 1980, which involved removal of standing liquids and fill- 
ing and capping the site with clay. Subsequent hydrogeologic and 


water-quality investigations indicated that there is ground-water con- 
tamination at the site which may pose a threat to public health 
through migration. The primary contaminants of concern affecting 
the soil and ground water are VOCs including benzene, other or- 


ganics including phenols and PAHs, and inorganics including 
cyanide. The selected remedial action for the site is included. 


50762 (PB-89-206239/XAB) Supertund Record of Decision 
(EPA Region 5): Fort Wayne Reduction, Fort Wayne, Indiana 
(first remedial action) August 1988. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 28 Aug 1988. 136p. (EPA/ROD/R-05- 
88/075). Available from NTIS, PC A07/MF A01. 

Portions of this document are not fully legible. 

The 35-acre Fort Wayne site (FW) is a former municipal landfill/ 
waste disposal facility located along the Maumee River just east of 
the city of Fort Wayne, Allen County, Indiana. Two onsite areas are 
designated as wetlands. In addition, the site lies within a 100-year 
flood plain. The site accepted residential and industrial wastes from 
1967 to 1976. From May 1967 to August 1970, FW was issued a 
county permit for public disposal of garbage and rubbish. Wastes 
were incinerated and the residual ash disposed of onsite. In 1970, 
FW changed its name to National Recycling Corporation. All solid 
waste was to be processed through the plant. It was torn down in 
1985. Inspection reports indicated that deposited refuse included: 
industrial and liquid wastes, municipal wastes, garbage, paper, and 
wood. The site consists of two characteristically different areas re- 
flecting its historical use: the eastern half of the site was used as 
the municipal/general refuse landfill (approximately 15 acres), and 
the western half of the site (approximately 5 acres) was used for 
disposal of industrial wastes, building debris, barrels of unidentified 
wastes, and residual ash from earlier incineration operations. 
Presently, soil and ground water are contaminated with 43 chemi- 
cals of concern including: metals, organics, PCBs, PAHs, phenols, 
and VOCs. The selected remedial action for the site is included. 


50763 (PB—89-206247/XAB) Superfund Record of Decision 
(EPA Region 1): Boston and Maine Wastewater Lagoons, Iron 
Horse Park, North Billerica, Massachusetts (first remedial 
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action) September 1988. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Emergency and Remedial Response. 
15 Sep 1988. 78p. (EPA/ROD/R-01-88/026). Available from NTIS, 
PC AO5/MF A01. 

The Iron Horse Park site is a 552-acre industrial complex and rai- 
lyard located in North Billerica, Massachusetts. The site includes 
manufacturing and railyard maintenance facilities, open storage ar- 
eas, landfills, and wastewater lagoons. A long history of activities at 
the site has resulted in contamination of soil, ground water, and sur- 
face water. B&M has been ordered to stop discharging wastewater 
to the B&M Lagoons by the end of 1988, and plans to tie-in to the 
town of Billerica’s sewer system. Subsequent RODs will address 
other portions of the site including a landfill and site-wide ground 
water. The primary contaminants of concern affecting the soil, 
sludge, and debris are VOCs, organics including PAH, and metals 
including arsenic and lead. The selected remedial action for the site 
is included. 


50764 (PB—89-206254/XAB) Superfund Record of Decision 
(EPA Region 2): Reich Farm, Dover Township, Ocean County, 
New Jersey (first remedial action) September 1988. Final re- 
port. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. 30 Sep 1988. 110p. 
(EPA/ROD/R-02-88/070). Available from NTIS, PC AO6/MF A01. 

Portions of this document are not fully legible. 

The Reich Farm site is located in Dover Township, Ocean 
County, New Jersey. The site is currently owned by Mr. and Mrs. 
Samuel Reich. In August 1971, they rented a portion of their land to 
Mr. Nicholas Fernicola for temporary storage of used 55-gallon 
drums. Most of the drums had Union Carbide Corporation (UCC) 
markings on them, with labels reading ‘tar pitch,’ ‘lab waste solvent,’ 
‘blend of resin and oil,’ and 'solvent wash of process stream’ among 
others. The site first came to the attention of the New Jersey Supe- 
rior Court when the Reichs filed suit against Mr. Fernicola and 
UCC. The primary contaminants of concern affecting the ground 
water and soils are VOCs including 1,1,1-trichloroethane (TCA), 
TCE, PCE, and semi-voiatile organics compounds (SVOCs). The 
selected remedial action for the site is included. 


50765 (PB-89-206262/XAB) Superfund Record of Decision 
(EPA Region 2): Upjohn Manufacturing Company, Barceloneta, 
Puerto Rico (first remedial action) September 1988. Final re- 
port. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. 30 Sep 1988. 86p. 
(EPA/ROD/R-02-88/071). Available from NTIS, PC A05/MF A01. 

Portions of this document are not fully legible. 

The Upjohn Manufacturing Company (UMC) site is located in the 
Barceloneta industrial park on the north coast of Puerto Rico. Land 
use in the surrounding area is industrial, agricultural, and rural resi- 
dential. Between August and September 1982, UMC dispatched 
approximately 15,300 gallons of a manufacturing by-product waste 
mixture estimated to be comprised of 65% carbon tetrachloride and 
35% acetonitrile to a leaking underground storage tank (UST), 
resulting in the release of all of the waste into the ground. Investiga- 
tion by UMC determined that carbon tetrachloride contamination 
had migrated offsite approximately 2 miles to the north and 
occupied an area of about 2.1 sq miles. In 1983, UMC began imple- 
menting remedial actions to remove carbon tetrachloride from the 
solid and ground water. This included the installation and operation 
of a vacuum extraction system until March 1988. The possibility of 
residual contamination in the soil as a continuing source of carbon 
tetrachloride contamination in the ground water will be addressed 
later by the EPA RCRA program. The primary contaminant of con- 
cern affecting the ground water is carbon tetrachloride. The selected 
remedial action for this site is given. 


50766 (PB—89-206270/XAB) Supertund Record of Decision 
(EPA Region 6): South Cavalcade Street Site, Houston, Texas 
(first remedial action) September 1988. Final report. Environ- 
mental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 26 Sep 1988. 64p. 
(EPA/ROD/RO-6-88/045). Available from NTIS, PC AO4/MF A01. 

Portions of this document are not fully legible. 

The 66-acre South Cavalcade site is located in northeast Hous- 
ton, Texas. The surrounding areas are a mixture of residential, 
commercial, and industrial properties. Stormwater runoff flows to 





two stormwater drainage ditches, which flow into Hunting Bayou, a 
limited aquatic habitat as classified by Texas Water Quality Stan- 
dards. The site was used as a wood-preserving and coal-tar 
distillation facility from 1910 to 1962. The wood preserving facility 
consisted of an operations area, a drip track, and treated and 
untreated-wood storage areas. The operations area included wood- 
treating cylinders, chemical storage tanks, and a waste-water 
lagoon. Creosote and metallic salts were used in the operation. 
PAHs, VOCs, metals and components of creosote were detected in 
the soil, sediments, and ground water. The primary contaminants of 
concern affecting the ground water, soils, and sediments are VOCs 
including benzene, toluene, and xylenes, other organics including 
PAHs, and metal including arsenic, chromium, and lead. The se- 
lected remedial action for the site is outlined. 


50767 (PB-89-206288/XAB) Superfund Record of Decision 
(EPA Region 3): Rhinehart Tire Fire Site, Winchester, Frederick 
County, Virginia (first remedial action) June 1988. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 30 Jun 1988. 34p. (EPA/ROD/R-03- 
88/050). Available from NTIS, PC A03/MF A01. 

The Rhinehart Tire Fire (RTF) site is located in a sparsely 
populated rural area in Western Frederick County, Virginia, approxi- 
mately six miles east of the Town of Winchester. Between 1972 and 
1983, the site owner, Mr. Rhinehart, conducted a tire disposal oper- 
ation which consisted of transporting discarded tires from various 
locations and storing them on a wooded slope behind his home. By 
October 1983, an estimated five to seven million tires had accumu- 
lated, and on October 31, 1983 caught fire. EPA, through the Army 
Corps of Engineers, conducted a Remedial Investigation (Rl) to 
characterize and define the extent of possible contaminants. The 
remedial action will address the control of contaminant migration off- 
site via surface water runoff. A subsequent remedial action will 
address source control at the site. The primary contaminants of 
concern affecting the ground water, soil, and surface water are met- 
als including arsenic and lead. The selected remedial action for the 
site is included. 


50768 (PB—89-206296/XAB) Superfund Record of Decision 
(EPA Region 2): Rocky Hill Municipal Wellfield, Montgomery 
Township, Somerset County, New Jersey (first remedial action) 
June 1988. Final report. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Emergency and Remedial Response. 
30 Jun 1988. 64p. (EPA/ROD/R—02-88/061). Available from NTIS, 
PC A04/MF A01. 

Portions of this document are not fully legible. 

The 2-acre Rocky Hill Municipal Well Field site is located in Mont- 
gomery Township, Somerset County, New Jersey. Montgomery 
Township Housing Development (MTHD), located north of the well 
field, contains 77 private homes. Two wells, numbered 1 and 2, 
were constructed in 1936 to provide a source of potable water to the 
Borough of Rocky Hill. A 1978 study revealed TCE contamination 
levels in Well 1 and was abandoned and sealed by 1978. Further 
testing, conducted between 1978 and 1983, revealed cycles of ele- 
vated levels of TCE in Well 2. It was closed in November 1979, 
reopened and again closed in January of 1982. The selected reme- 
dial action for the site includes: ground water pump and treatment 
using air stripping with reinjection; connection of any remaining af- 
fected residences to the public water supply; sealing remaining 
private water supply and monitoring wells within the contamination 
plume; and implementation of ground water sampling program to 
monitor the effectiveness of the cleanup. The estimated capital cost 
for the remedial action is $1,618,000 with annual O&M of $84,000. 


50769 (PB—89-206304/XAB) Superfund Record of Decision 
(EPA Region 2): Burnt Fly Bog Superfund Site, Marlboro Town- 
ship, Monmouth County, New Jersey (second remedial action) 
September 1988. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 29 Sep 
1988. 49p. (EPA/ROD/R-02-88/072). Available from NTIS, PC 
AO3/MF A01. 

The Burnt Fly Bog site is located in Marlboro Township, Mon- 
mouth County, New Jersey. The area is affected by contamination 
from the 10-acre parcel where waste was originally deposited (Up- 
lands Area Operable Unit). The site includes both flood plains and 
wetlands. Contamination has been detected in the surface water, 
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surface soil, and the shallow subsurface soil as a result of uncon- 
trolled discharges and runoff from the Uplands Area waste sources. 
The Uplands Area includes several abandoned oil storage and 
treatment lagoons containing residual oil sludges and aqueous 
wastes, contaminated waste piles, and buried or exposed drummed 
wastes. The primary contaminants of concern affecting the surface 
water, soil and sediments are PCBs and lead. The selected reme- 
dial action for the site is included. 


50770 (PB—89-206312/XAB) Superfund Record of Decision 
(EPA Region 2): Ringwood Mines/Landfill, Ringwood Borough, 
Passaic County, New Jersey (first remedial action) September 
1988. Final report. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 29 Sep 
1988. 45p. (EPA/ROD/R-02-88/075). Available from NTIS, PC 
A03/MF A01. 

The Ringwood Mines/Landfill site consists of approximately 500 
acres in a historic mining district in Ringwood Borough, Passaic 
County, New Jersey. The mines lie west of and adjacent to the 
Town of Ringwood and one mile northwest of Wanaque Reservoir. 
The site is characterized by a variety of features including aban- 
doned mine shafts and surface pits, an inactive landfill, an industrial 
refuse disposal area, small surficial dumps, a municipal recycling 
area, a municipal garage, and approximately 50 residences. Ground 
water beneath the site discharges to surface streams and the 
Wanaque Reservoir. The site was purchased by the U.S. Govern- 
ment prior to 1940, and later sold to a succession of owners 
including Ringwood Realty Corporation, a subsidiary of Ford Motor 
Company, in January 1965. In 1976, the New Jersey Department of 
Environmental Protection closed the landfill after determining that 
leachate emanating from the landfill was contaminating surface wa- 
ter in the area. The site was subsequently divided into four discrete 
areas for investigation. The primary contaminants of concern affect- 
ing the soil and ground water are arsenic, lead, and petroleum 
hydrocarbons. The selected remedial action for the site is included. 


50771 (PB—89-206320/XAB) Superfund Record of Decision 
(EPA Region 4): Perdido Groundwater Contamination Site, Per- 
dido, Alabama (first remedial action) September 1988. Final 
report. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. 30 Sep 1988. 59p. 
(EPA/ROD/R-04-88/042). Available from NTIS, PC AO04/MF A01. 

The Perdido Groundwater Contamination site is located in the 
Town of Perdido, Baldwin County, Alabama. Site contamination oc- 
curred as a result of a 1965 train derailment on the Louisville and 
Nashville Railroad (now CSX Transportation, Inc.). Chemical (partic- 
ularly benzene) from derailed tank cars spilled into drainage 
ditches, infiltrating the underlying aquifer. The area of ground water 
contamination covers approximately 15 acres and is centered down- 
gradient about 300 yards from the derailment site. The Alabama 
Department of Public Health, Division of Public Water Supply (AD- 
PWS) first documented reports of taste and odor problems in 
resident's water wells in 1981. Further studies showed benzene 
contamination in 6 of 27 wells, which led to supplying bottled water 
to 250 affected residents. The selected remedial action for this site 
includes: ground water pump and treatment using air stripping or 
activated carbon adsorption with the reinjection of treated water 
back into the aquifer, and air monitoring during operations; and 
ground water monitoring to measure success of the cleanup. The 
estimated capital cost for this remedial action is $169,000 with esti- 
mated annual O&C cost of $103,000. 


50772 (PB—89-206338/XAB) Superfund Record of Decision 
(EPA Region 3): Voortman Farm Site, Lehigh County, 
Pennsylvania (first remedial action) June 1988. Final report. En- 
vironmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 30 Jun 1988. 35p. 
(EPA/ROD/R-03-88/047). Available from NTIS, PC A03/MF A01. 
The 43-acre Voortman Farm site is located in Upper Salucon 
Township, Lehigh County, Pennsylvania. The site consists of a sink- 
hole that contained empty battery casings disposed of in late 1979 
and early 1980. Citizen complaints in 1980 prompted the prohibition 
of dumping and subsequent site investigation. In September 1986, 
the battery casings in the sinkhole caught on fire. Since the battery 
casings were burning underground, attempts to extinguish the fire 
remained unsuccessful. There does not appear to be any leaching 
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from any residual metals, contaminated soils or battery casings 
present. The selected remedial action for the site is included. 


50773 (PB—89-206353/XAB) Supertund Record of Decision 
(EPA Region 3): Kimberton Superfund Site, Village of Kimber- 
ton, Chester County, Pennsylvania (first remedial action) 
September 1988. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 30 Sep 
1988. 87p. (EPA/ROD/RO-3-88/061). Available from NTIS, PC 
AO5/MF A01. 

Portions of this document are not fully legible. 

The Kimberton site is located in the northeastem portion of 
Chester County, Pennsylvania near the Philadelphia metropolitan 
area. The site encompasses the Monsey Products Company prop- 
erty and adjacent properties within the surrounding village of 
Kimberton. Several buried lagoons are located on the site. EPA’s 
subsequent investigation in early 1982 indicated that soil, ground 
water, and surface water were contaminated by VOCs, including 
DCE, TCE and vinyl chloride. Currently, sampling and analysis has 
or currently is being performed in other lagoon areas to evaluate 
their potential as sources of ground-water contamination. The reme- 
dial action was designed to address the health risk to those 
residents who may continue to use contaminated private wells. A 
subsequent ROD will address other sources of contamination as 
well as additional ground water remediation. The primary contami- 
nants of concern affecting the ground water are VOCs including 
DCE, TCE and vinyl chloride. The selected remedial action for the 
site is included. 


50774 (PB—-89-206361/XAB) Superfund Record of Decision 
(EPA Region 3): Berks Sand Pit Site, Longswamp Township, 
Berks County, Pennsylvania (first remedial action) September 
1988. Final report. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 29 Sep 
1988. 38p. (EPA/ROD/RO-3-88/060). Available from NTIS, PC 
A03/MF A01. 

The three to four-acre Berks Sand Pit site is located in 
Longswamp Township, Berks County, Pennsylvania. There are at 
least 20 single family homes within the investigation area, including 
one on top of the actual sand pit. The immediate vicinity of the site 
is zoned for low density residential use. The Berks Sand Pit was 
created by the removal of sand and gravel, but reportedly was used 
by area residents for refuse disposal. Industrial waste also was al- 
leged to have been disposed of in the area around the pit. Houses 
were constructed and private wells installed at the location begin- 
ning in 1978, after the pit was backfilled. The site first came to the 
attention of EPA in January 1982 when area residents detected 
ground-water contamination. Emergency actions were undertaken 
by EPA in the summer of 1983. The pit was partially excavated and 
backfilled with clean fill, but no pocket of contamination was discov- 
ered. The primary contaminants of concern affecting the ground 
water, surface water, and sediments are VOCs including 1,1,1-TCA, 
1,1-DCA, PCE, and 1,1-DCE. The selected remedial action for the 
site is included. 


50775 (PB-89-206379/XAB) Superfund Record of Decision 
(EPA Region 3): Bendix Superfund Site, Bridgewater Township, 
South Montrose, Susquehanna County, Pennsylvania (first re- 
medial action) September 1988. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 30 Sep 1988. 104p. (EPA/ROD/RO-3- 
88/059). Available from NTIS, PC AO6/MF A01. 

Portions of this document are not fully legible. 

The Bendix site is an aircraft instruments manufacturing plant lo- 
cated near the Village of South Montrose, Bridgewater Township, 
Susquehanna County, Pennsylvania. The 60-acre site is situated in 
a sparsely populated area (approximately 500 people) atop a topo- 
graphic divide between the Meshoppen Creek and Wyalusing Creek 
watersheds. Natural ground-water discharge areas exist east of the 
site in a wetlands area of Meshoppen Creek, and west of the site at 
the headwaters of Wyalusing Creek. South Montrose is solely de- 
pendent on private ground-water wells for water. Investigations 
performed by Bendix from 1984 through 1987 indicated that as a 
result of past disposal practices, contamination from subsurface soil 
has been leaching into the underlying ground water. Five source 
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areas of contamination have been identified at the site: a TCE stor- 
age tank area, the pet/trench area, an old landfill area, the area of 
a former solvent evaporation facility, and a former drum storage 
area behind the plant building. The primary contaminants of con- 
cern affecting the ground water and soil are VOCs including TCE. 
The selected remedial action for the site is included. 


50776 (PB—89-206387/XAB) Superfund Record of Decision 
(EPA Region 3): Southern Maryland Wood Treating Site, Holly- 
wood, Maryland (first remedial action) June 1988. Final report. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 29 Jun 1988. 85p. 
(EPA/ROD/RO-3-88/051). Available from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

The Southern Maryland Wood Treating (SMWT) site is located in 
Hollywood, St. Mary's County, Maryland. The site is situated within a 
wetland area in a drainage divide such that runoff from the site dis- 
charges into Brooks Run and Mcintosh Run tributaries, which flow 
into the Potomac River. The area surrounding the site is predomi- 
nantly used for agricultural and residential purposes. Currently, part 
of the site is being used as a retail outlet for pretreated lumber and 
crab traps. The waste generated at the site included retort and cylin- 
der sludges, process wastes, and material spillage. These wastes 
were in six onsite unlined lagoons. The primary contaminants of 
concern affecting the onsite ground water, soil, surface water, sedi- 
ments, and debris include: VOCs, PNA, and base/neutral acid 
extractables. The selected remedial action for the site is included. 


50777 (PB-—89-206395/XAB) Superfund Record of Decision 
(EPA Region 10): Commencement Bay - South Tacoma Chan- 
nel, Tacoma Landfill Site, Tacoma, Washington (final remedial 
action) March 1988. Final report. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Remedial 
Response. 31 Mar 1988. 1038p. (EPA/ROD/R-—10-88/016). Available 
from NTIS, PC AO6/MF A01. 

Portions of this document are not fully legible. 

The Commencement Bay/Tacoma site is a 190-acre industrial’ 
municipal landfill located in Tacoma, Pierce County, Washington. 
The landfill is operated by the City of Tacoma Refuse Utility and is 
surrounded primarily by residential development and open land, 
with some commercial and industrial development. Several utilities 
(i.e., sewer, water, and storm) pass through the site. An aquifer be- 
neath the site provides drinking water to the Town of Fircrest and 
the City of Tacoma, both of which have wells near the landfill. The 
Tacoma landfill began operations in 1960, receiving only nonhaz- 
ardous wastes and bulk waste. Although the landfill does not accept 
hazardous wastes for disposal, it did receive wastes in the 1960s 
and 1970s that have since been designated as hazardous sub- 
stances. In 1983, investigations by EPA revealed the presence of 
hazardous compounds in the ground water and soil near the landfill. 
The primary contaminants affecting the grouna water and surface 
water are VOCs including benzene, toluene, and xylenes. The se- 
lected remedial action for this site is given. 


50778 (PB-89-214399/XAB) Supertund Record of Decision 
(Region 2): Love Canal/93rd Street, New York (third remedial 
action), September 1988. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Emergency and Remedial Response. 
26 Sep 1988. 176p. (EPA/ROD/R-02-88/063). Available from NTIS, 
PC AOS/MF A01. 

See also PB-89-117428. Portions of this document are not fully 
legible. 

The Love Canal/93rd Street School site consists of approximately 
19 acres and includes a school and an adjacent vacant lot. The site 
is located in Niagara Falls, New York, less than one mile northwest 
of Love Canal and is within the Love Canal Emergency Declaration 
Area. Hooker Chemicals and Plastics Corporation disposed of over 
21,000 tons of various chemicals at the Love Canal site from 1942 
to 1953, when the site was deeded over to the City of Niagara Falls 
Board of Education. Sampling has revealed that approximately 
6,000 cu yds of soil are contaminated. During the 1950s, home con- 
struction accelerated in the area. Specifically, in 1950, the 98rd 
Street School was built, and in 1954, the 99th Street School was 
built adjacent to the middle portion of the Canal. Prior to construc- 
tion of the 93rd Street School, a drainage swale crossed the site. 
Between 1938 and 1951, the swale was partially filled with soil and 
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rock debris, followed by sand and fly ash materials. In 1980, the 
93rd Street School was closed due to public health concerns 
related to the potentially contaminated fill material. The primary con- 
taminants of concern affecting soil are VOCs, including toluene and 
xylenes, other organics including dioxins, PAHs and pesticides, and 
metals including arsenic and lead. 


50779 (PB—89-862601/XAB) Water-quality standards sum- 
maries: State and federal criteria. January 1970-May 1989 
(Citations from the NTIS data base). Report for January 1970- 
May 1989. National Technical Information Service, Springfield, VA 
(USA). Jun 1989. 44p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning compilations of 
water-quality standards for the United States and the U.S. territo- 
ries. Individual chemicals such as mercury, cyanide, arsenic, zinc, 
organic compounds, pesticides, and iron, as well as bacteria are 
discussed. Standards for pH, temperature, dissolved solids, dis- 
solved oxygen, and material degradation are included. State 
water-quality standards are included and are listed separately. 
(Contains 100 citations fully indexed and including a title list). 


50780 Water resources and pollution problems in Long Is- 
land Sound. Joint Hearing before the Subcommittee on Water 
Resources, Transportation, and Infrastructure and the Subcom- 
mittee on Environmental Protection of the Committee on 
Environment and Public Works, United States Senate, One 
Hundredth Congress, First Session, October 26, 1987. S. Hrg. 
100-435. 67p. Government Printing Office, Washington, DC (1988). 

Government officials and representatives from environmental 
groups were amount those testifying at a hearing on problems as- 
sociated with the pollution of water resources in Long Island Sound. 
The area of most concern is that of Mamoroneck and the beaches. 
The witnesses revealed that one of the most significant sources of 
pollution is stormwater runoff and stormwater related sewage over- 
flows. If is this contamination that forces closure of local beaches. It 
is also this pollution that worries local fisherman. 


50781 Reclamation Ground Water Management and Techni- 
cal Assistance Study Act of 1988. US Senate, One Hundredth 
Congress, Second Session, August 25, 1988. Report 100-489. 
6p. Government Printing Office, Washington, DC (1988). 

As ordered reported, S. 2108 requires the Secretary of the Inte- 
rior, acting through the Bureau of Reclamation and in consultation 
with the U.S. Geological Survey and the Governors of the affected 
States, to conduct an investigation and analysis of the impacts of 
existing Bureau of Reclamation projects on the quality and quantity 
of ground-water resources. Based on such investigation and analy- 
sis, the Secretary shall prepare a reclamation ground-water 
management and technical assistance study for submission to the 
Congress. The study is to include the Secretary's recommendations 
regarding the establishment of a ground water management and 
technical assistance program in the Bureau of Reclamation. S. 2108 
authorizes the appropriation of $4 million to carry out the study. The 
Committee on Energy and Natural Resources recommends the bill, 
with an amendment, pass. 


50782 Groundwater-related programs of the USGS and the 
EPA. Hearings before the Subcommittee on Water and Power 
of the Committee on Energy and Natural Resources, United 
States Senate, One Hundredth Congress, First Session, June 5 
and 18, 1987. S. Hrg. 100-330. 463p. Government Printing Office, 
Washington, DC (1987). 

Government officials and representatives from environmental 
groups were among those testifying at a hearing concerning current 
water resource programs of the USGS and the EPA, with an em- 
phasis on ground water resources. An attempt was made to 
examine the appropriate Federal role in protecting ground water re- 
sources since approximately 120 million people depend on ground 
water for domestic uses. Despite the many threats, and examples 
of, ground water contamination, we are not yet in a crisis situation. 
On the contrary, we have an opportunity to prevent problems rather 
than simply to respond to catastrophes. 


50783 Ground water protection. Joint Hearings before the 
Subcommittees on Water Resources, Transportation, and Infra- 
structure, and Hazardous Wastes and Toxic Substances of the 
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Committee on Environment and Public Works, United States 
Senate, One Hundredth Congress, Second Session on S. 20, S. 
1105, and H.R. 791, February 23, March 24, and May 17, 1988. 
S. Hrg. 100-661. 868p. Government Printing Office, Washington, 
DC (1988). 

Government and state officials and representatives from industry 
as well as environmental groups and agencies were among those 
testifying at several hearings which were held to establish a coher- 
ent policy for the nation’s ground water. It is important to develop 
some kind of national ground water policy as ground water does not 
respect natural, state or national boundaries. The goal of these 
hearings was to incorporate the best features of S. 20, the Ground 
Water Protection Act and S. 1105, the Ground Water Research Act 
and H.R. 791, the Geological Survey Water Resources Organic Act 
into an effective ground water bill that can be sent back to the 
House, thus beginning a conference. 
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50784 (AD-A-208362/4/XAB) Draft environmental impact 
statement: Second KC-135R Air Fefueling Squadron, Maim- 
strom Air Force Base, Montana. Department of the Air Force, 
Washington, DC (USA). May 1989. 192p. Available from NTIS, PC 
AO9/MF A01. 

The United States Air Force proposes to deploy a Second KC- 
135R Air Refueling Squadron consisting of 14 additional tanker 
aircraft, at Malmstrom AFB, Montana. The aircraft will arrive in late 
1991 and will bring the total number of assigned KC-135R aircraft 
to 30. Except for normal localized traffic patterns, the aircraft will fly 
more than 3,000 feet above ground, using existing established and 
approved airways and routes. Because no other base in the region 
can support the needed refueling mission, the no-action alternative 
was the only alternative action considered. The primary environ- 
mental concern associated with the proposed action is the effect of 
additional vehicular traffic. Mitigation measures can be taken to re- 
duce the additional traffic during peak-load periods. 


50785 (NUREG—0683-SuppI.3) Programmatic Environmental 
impact Statement related to decontamination and disposal of 
radioactive wastes resulting from March 28, 1979 accident, 
Three Mile Island Nuclear Station, Unit 2 (Docket No. 50-320): 
Final supplement dealing with post-defueling monitored stor- 
age and subsequent cleanup. Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. Aug 
1989. 417p. Sponsored by Nuclear Regulatory Commission. Avail- 
able from NTIS, PC A18/MF A01 - GPO; OSTI; INIS. 

This supplement updates the environmental evaluation of cleanup 
alternatives published in the PEIS utilizing more complete and cur- 
rent information. This supplement evaluates the licensee’s proposal 
to complete the current cleanup effort and place the facility into 
monitored storage for an unspecified period of time. The licensee 
has indicated that the likely disposition of the facility following the 
storage period would by decommissioning at the time Unit 1 is 
decommissioned. Specifically, the supplement provides an environ- 
mental evaluation of the licensee’s proposal and a number of 
alternative courses of action from the end of the current defueling 
effort to the beginning of decommissioning. However, it does not 
provide an evaluation of the environmental impacts associated with 
decommissioning. The Nuclear Regulatory Commission staff has 
concluded that the licensee’s proposal to place the facility in moni- 
tored storage will not significantly affect the quality of the human 
environment. Further, any impacts associated with this action are 
outweighed by its benefits. The benefit of this action is the ultimate 
elimination of the small but continuing risk associated with the con- 
ditions of the facility resulting from the March 28, 1979, incident. 56 
refs., 19 figs., 115 tabs. 
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Refer also to citation(s) 49149, 50300, 51553 


5502 Biochemistry 
Refer also to citation(s) 49146, 49150, 49162, 50829, 50893, 50901 


50786 (BNL-42309) interindividual variation with respect to 
DNA repair in human cells. Leonard, R.C.; Leonard, J.C.; Bender, 
M.A.; Wieland, J.; Setlow, R.B. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-891072-1: 27. Hanford 
symposium on health and the environment: multilevel research— 
molecules to man, Richland, WA (USA), 18-20 Oct 1989). Order 
Number DE89008178. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Ecogenetics is the study of genetically determined differences 
among individuals in their susceptibility to the actions of physical, 
chemical, and biological agents in the environment. An individual's 
most basic level of response to these environmental agents may be 
the ability to repair physical and chemical damage to DNA. We 
have been engaged in a survey of DNA-repair measurements in a 
healthy working population in order to determine the extent of the 
population variability in these endpoints and to assess the value of 
these screening protocols in identifying individuals who are at the 
extremes of the distribution. In addition, we are measuring intraindi- 
vidual variation over time, as well as the correlations between 
measurements of different repair systems. The endpoints that we 
have chosen to use are cytogenetic responses (SCE’s and micronu- 
cleus formation) and DNA excision repair (unscheduled DNA 
synthesis and removal of O® guanine methylation) in human periph- 
eral lymphocytes exposed to 254 nm ultraviolet light, x-rays, the 
bifunctional alkylating agent mitomycin C, or the monofunctional 
alkylating agent N-methyl-N-nitro-nitrosoguanidine (MNNG). These 
four test mutagens produce spectra of DNA lesions eliciting different 
types of DNA repair. 3 refs., 1 tab. 


50787 (CONF-890466—2) DNA damage as an indicator of 
pollutant-induced genotoxicity. Shugart, L.R. Oak Ridge National 
Lab., TN (USA). [1989]. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 13. symposium on 
aquatic toxicology and risk assessment; Atlanta, GA (USA); 16-18 
Apr 1989. Order Number DE89017763. Available from NTIS, PC 
A03/MF A0i - OSTI; GPO Dep. 

Biological monitoring is an approach of considerable interest to 
scientists in the field of environmental genotoxicity who are investi- 
gating the effects of hazardous substances on the biota. In essence 
the technique involves an evaluation of various types of responses 
in living organisms for their potential to identify exposure to danger- 
ous substances and to define or to predict subsequent deleterious 
effects. The rationale for the selection of DNA damage as an indica- 
tor of exposure to genotoxic agents is based mainly on the 
mechanisms of action of chemicals that are known mutagens and 
carcinogens. An alkaline unwinding assay that detects excess 
strand breakage within the DNA polymer was applied to sunfish in a 
local stream as a biological monitor for environmental genotoxicity 
due to industrial pollution. The study was conducted over a period 
of 15 months and the temporal and spatial aspects of the data were 
evaluated for the effect of remedial action. 16 refs., 4 figs., 4 tabs. 


50788 (CONF-8909189-1) Analysis of 6-pyruvyl tetrahy- 
dropterin synthase, a target gene product of su(s) suppressor 
in Drosophila. Yim, J.J.; Park, Y.S.; Kim, J.H.; Jacobson, K.B. Oak 
Ridge National Lab., TN (USA). [1989]. 7p. Sponsored by U.S. DOE 
Energy Research; Korea Science and Engineering Foundation; Na- 
tional Science Foundation. DOE Contract ACO05-840R21400. From 
9. international symposium on pteridines and folic acids derivatives; 
Zurich (Switzerland); 3-8 Sep 1989. Order Number DE89017258. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Of the 20 suppressor mutants listed in Drosophila, su(s)* has 
been studied for the biochemical characterization of the suppres- 
sion. In su(s)* suppression, some mutants at vermilion (v, 1-33.0), 
sable (s, 1-43.0), speck (sp, 2-107.0), and purple (pr, 2-54.5) are 
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suppressible by mutants at the suppressor of sable (su(s)) locus. 
There have been many reports of suppression mechanism studies 
in purple led to purple loci. The biochemical studies in purple led to 
in vitro demonstration of a su(s)* gene product as a negative effec- 
tor against suppressed purple PPH, synthase, which has been also 
demonstrated in the gene product of vermilion more recently. Both 
studies led to a proposal for a posttransilational mechanism in which 
the su(s)* gene produces a substance that interferes with the func- 
tion of the target enzymes from the purple and vermilion mutant. In 
contrast to the transcriptional regulation of the su(s) locus the post- 
translational mechanism is based on qualitative differences between 
wild and suppressed enzyme. Therefore this investigation was to 
determine if any quantitative or qualitative differences exist between 
the mutant and wild type target enzymes. 7 refs., 4 figs. 


50789 (DOE/ER/12086—2) Viruses of eukaryotice green al- 
gae: Progress report. Van Etten, J.L. Nebraska Univ., Lincoln, NE 
(USA). Dept. of Plant Pathology. [1989]. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-82ER12086. Order 
Number DE89017811. Available from NTIS, PC A0O2/MF A01 - 
OSTI; GPO Dep. 

The primary objective of our research was to develop the 
Chlorella-PBCV-1 virus system so that it can be used as a model 
system for studying gene expression in a photosynthetic eukaryote. 
We have made considerable progress and have learned much about 
PBCV-1 and its replication cycle. In addition, several significant dis- 
coveries were made in the last 3 to 4 years. These discoveries 
include: (i) the finding that morphologically similar, plaque forming, 
dsDNA containing viruses are common in nature and can be iso- 
lated readily from fresh water, (ii) the finding that all of these 
Chiorella viruses contain methylated bases which range in concen- 
tration from 0.1% to 47.5% m°dC and 0 to 37% m®dA and (iii) the 
discovery that infection with at least some of these viruses induces 
the appearance of DNA modification/restriction systems. 26 refs. 


50790 (DOE/ER/60545-3) DNA repair and the regulation of 
replication: Progress report, November 1988—August 1989. Tay- 
lor, J.H.; Hare, J.T. Florida State Univ., Tallahassee, FL (USA). Inst. 
of Molecular Biophysics. 31 Aug 1989. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-87ER60545. Order Number 
DE90000018. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The goal of our research has been to try to understand what 
clues are used by a cell to determine which strand of the DNA du- 
plex should be repaired when a mismatched DNA base pair is 
encountered. The cell can distinguish the mistaken base from the 
correct base. There are several ways in which a mismatched base 
pair may arise and each of these situations may have different 
features which could allow a discrimination between strands. Repli- 
cation errors account for a large proportion of base pair mismatches 
in the cell. DNA polymerase a from HeLa cells has an in vitro error 
rate of 1 in 5000, but cell extracts, probably containing the entire 
replication complex, have an error rate thirty fold lower. Presumably 
exonucleolytic proofreading corrects greater than 95% of errors 
made by DNA polymerase in mammals. It is easy to imagine sev- 
eral simple ways by which the replication complex which includes 
the proofreading exonuclease could distinguish the nascent strand 
containing the error. Between the in vitro error rate for the replica- 
tion complex as a whole and the estimated spontaneous mutation 
rate there is at least a 10° fold difference. Assuming this estimate is 
correct, an efficient post-replication repair system is operating. If this 
repair system is engaged very quickly after the passing of the repli- 
cation fork, it may take advantage of the distinctions between old 
and new strands. New strands have nicks or gaps and have not yet 
been methylated by the cytosine methyl transferases. That both of 
these strand differences could provide discrimination mechanisms 
was first proposed for bacteria. In the case of the lagging strand the 
ends of the Okazaki fragments may be no more than 100-200 
bases from any particular mismatch while on the leading strand the 
ends could be as far away as half the length of a replicon which 
could be as large as 20 kb. 1 ref. 


50791 (DOE/ER/60636—2) Differentiation and carcinogene- 
sis: An Integrated multilevel study of mechanisms from 
molecules to man: Progress report, February 1, 1989—January 
31, 1990. Ts’o, P.O.P. Johns Hopkins Univ., Baltimore, MD (USA). 





Aug 1989. 74p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-88ER60636. Order Number DE89017522. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This research proposal consists of four scientific projects and one 
administrative core. Project | concerns the investigation of the mech- 
anisms regulating normal cellular differentiation and the disruption of 
these regulatory mechanisms in neoplastic cells, using myogenic 
differentiation as a model system. Project Il concerns three investi- 
gations: (1) effects of oxygen radicals and x-ray irradiation; (2) 
development of computerized microscopic imaging system; and (3) 
gene location and control of cellular gene expression. Project Ill 
concerns the two-dimensional DNA restriction fragment mapping for 
the E. coli genome (3 megabase in size) and yeast genome (12 
megabase in size), as well as the development of a probe-free, 
global monitoring system for DNA rearrangement in E. coli and in 
yeast. Project IV provides these analogs for Projects |, Il, and Ill for 
the purpose of controlling gene expression at both the mRNA level 
or directly at the DNA level with a sequence-specific triplex forma- 
tion. All these projects work closely with each other in the study on 
the localization and organization of genes, damage to genes, and 
control of gene expression in a fully integrated approach. 


50792 (DOE/ER/60863—1) Correlation of physical and ge- 
netic maps of human chromosome 16: Progress report, July 1, 
1989-September 30, 1989. Sutherland, G.R. Adelaide Children’s 
Hospital, North Adelaide (Australia). 1989. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-89ER60863. Order 
Number DE90000146. Available from NTIS, PC A0O2/MF A01 - 
OSTI; GPO Dep. 

This project aims to construct a detailed physical map of human 
chromosome 16, which will be correlated with the linkage map of 
this chromosome. The methods to be used to achieve this include 
the development of a panel of mouse/human hybrid cell lines which 
contain only parts of chromosome 16. This will be achieved by fus- 
ing human cells which have rearrangements of chromosome 16 
with mouse AQ cells and selecting for the human APRT gene on the 
end of the long arm of chromosome 16. The cytogenetic and molec- 
ular characterization of the panel will allow detailed physical 
mapping of cloned DNA sequences and genes which are expressed 
in the hybrid cells. The molecular characterization will be by South- 
ern analysis and in situ hybridization. The cell panel produced 
should divide this chromosome which contains approximately 3.3% 
of the human genome into about 50 intervals of average size 2 mb 
and thus provide a means of mapping any cloned DNA sequence 
from chromosome 16 into these relatively small regions. Sequences 
which map into such a region should then be able to be used to 
generate restriction maps using pulse field gel electrophoresis. This 
project should lay the foundation for the construction of a restriction 
map of chromosome 16. 1 tab. 


50793 (LA-UR-—89-2619) Nonlinear discrete models for DNA 
dynamics. Muto, V.; Scott, A.C.; Christiansen, P.L.; Lomdahl, P.S. 
Los Alamos National Lab., NM (USA). Aug 1989. 12p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-8910207-1: 5. international conference on waves and sta- 
bility in continuous media, Sorrento (Italy), 9-14 Oct 1989). Order 
Number DE89016604. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

In this paper we report the investigations on a problem related to 
DNA dynamics: thermal generation of localized pulses that are 
called solitons. The thermal generation of solitons in circular homo- 
geneous DNA is investigated by calculating the number of solitons 
as a function of the absolute temperature. These calculations are 
effected by using two different models for the DNA molecule. In 
both models the parameters are chosen to match experimentally 
measured properties of the molecule. We find that a significant 
number of solitons is generated at physiological temperatures, and 
a T'/S law is followed at low temperatures. 20 refs., 2 figs. 


50794 (ORNL/FTR-2974) [Molecular genetics at the mouse]: 
Foreign trip report, June 29, 1988—July 16, 1988. Rinchik, E.M. 
Oak Ridge National Lab., TN (USA). 28 Jul 1988. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract ACO5-840R21400. 
Order Number DE89017485. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 
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| visited the Medical Research Council's (MRC) Clinical and Pop- 
ulation Cytogenetics Unit (CAPCU) in Edinburgh, Scotland, and 
then attended the Sixth International Workshop in Molecular Genet- 
ics of the Mouse (SIWMGM), in Cambridge, England. The visit to 
MRC-CAPCU at the invitation of Dr. lan Jackson, was to discuss 
the setup of an important collaboration to analyze molecularly a se- 
ries of Oak Ridge radiation-induced b deletion mutations. | also 
gave a one-hour lecture entitled “Molecular and mutational analyses 
of regions of the mouse genome,” as part of CAPCU’s weekly semi- 
nar series. The SIWMGM is the latest of a biannual series of 
meetings devoted to bringing together European and American sci- 
entists who work with all aspects of genetics of the laboratory 
mouse. This Workshop is extremely valuable to me both for estab- 
lishing European contacts (as well as keeping up with previously 
formed contacts) and for keeping up-to-date on rapidly evolving ar- 
eas of molecular-genetics research in the mouse model system. 
Two papers from my laboratory were presented, which described 
our current work on molecular and genetic fine-structure mapping of 
a subregion of mouse Chromosome 7. The wide variety of agent- 
induced germ-line mutations of the mouse, generated and 
maintained at ORNL, and their use as reagents for molecular genet- 
ics, were of particular interest to many at the meeting. 


50795 (ORNL/FTR-3188) [Short-term assays for detecting 
environmental mutagens, carcinogens, and teratogens]: For- 
eign trip report, February 5-24, 1989. Woychik, R.P. Oak Ridge 
National Lab., TN (USA). 8 Mar 1989. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO5-840R21400. Order Number 
DE89017461. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended the Second Southeast Asian Workshop on 
Short-Term Assays for detecting Environmental Mutagens, Carcino- 
gens, and Teratogens and presented a lecture on his work with 
transgenic mice. The work shop was sponsored by the Thai Na- 
tional Cancer Institute and was designed to acquaint scientists in 
Thailand and other Southeast Asian countries with the principles 
and state-of-the-art methods for detecting genotoxic agents. Many 
of the prominent scientists lecturing at the workshop, as well as 
several of the participants, expressed strong support for the short- 
term in vivo genotoxicity assays in transgenic mice that are 
currently under development in the traveler's laboratory in the Biol- 
ogy Division at ORNL. The traveler also participated in a panel 
discussion sponsored by the Thai Science and Technology Devel- 
opment Board (STDP) on the development of molecular biology 
programs at the universities in Thailand. After two weeks in Thai- 
land, the traveler flew to the Philippines with several other American 
scientists to spend two days visiting the University of the Philip- 
pines, meeting with students and faculty, and presenting a lecture 
on his work with transgenic mice. 


50796 (ORNL/FTR-3276) [Structure and function at nucleic 
acids and proteins]: Foreign trip report, May 5-17, 1989. Yang, 
Wen K. Oak Ridge National Lab., TN (USA). 5 Jun 1989. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017476. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler gave an invited talk “The ‘insertase’ protein of murine 
type-C retroviruses” at the International Symposium on Structure 
and Function of Nucleic Acids and Protein, sponsored by the two 
new institutes of Academia Sinica in Taipei, Taiwan. The Sympo- 
sium had 27 speakers, and was attended by about 250 people. The 
invited papers will be published in a book by the organizers. Using 
the occasion, the traveler spent several extra days at the IBMS to 
confer with the Director of the Institute, C.W. Wu, and other staff 
members on collaborative research to detect and isolate human 
endogeneous retroviral genes from high-incidence hepatomas, na- 
sopharyngeal cancers, and cervical cancer in Taiwan. The purpose 
is to examine whether mobile gene elements can serve to distin- 
guishing ethnic lineages of the human genome. 


50797 (ORNL/FTR-3381) [Sth international symposium on 
pteridines and folic acid, Zurich, Switzerland, and visit to Kon- 
stanz, W. Germany, August 28-September 8, 1989]: Foreign 
trip report. Jacobson, K.B. Oak Ridge National Lab., TN (USA). 20 
Sep 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
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Contract AC05-840R21400. Order Number DE90000664. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler spent five days at the University of Konstanz to con- 
tinue collaborative research with Prof. Pfleiderer on pteridine 
chemistry, to consult with Prof. Pohl on DNA sequencing and 
present an invited seminar on this topic, and to consult with Prof. 
Pfleiderer on the synthesis of oligodeoxynucleotides that can be 
used in DNA sequencing. He then proceeded to Zurich to attend 
the symposium, where he co-authored an oral presentation and 
presented two posters, one on pteridine mass spectrometry, and dis- 
cussed pteridine biochemistry with members of the symposium. New 
collaborative research programs in Europe were also discussed. 


50798 Development of antibody-based fiber-optic sensors. 
Tromberg, B.J. (Univ. of Tennessee, Dept. of Chemistry, Knoxville, 
TN (US)); Sepaniak, M.J.; Vo-Dinh, T. vp of Optical fibers in 
medicine Ill. Katzir, A SPIE Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (1988). (CONF-8801104—: Optical fibers 
in medicine Ill, Los Angeles, CA (USA), 13-16 Jan 1988). 

The speed and specificity characteristic of immunochemical com- 
plex formation has encouraged the development of numerous 
antibody-based analytical techniques. The scope and versatility of 
these established methods can be enhanced by combining the prin- 
ciples of conventional immunoassay with laser-based fiber-optic 
fluorimetry. This merger of spectroscopy and immunochemistry pro- 
vides the framework for the construction of highly sensitive and 
selective fiber-optic devices (fluoroimmuno-sensors) capable of in- 
situ detection of drugs, toxins, and naturally occurring biochemicals. 


50799  Teratogen metabolism. Braun, A.G. (Massachusetts Inst. 
of Tech., Cambridge, MA (USA)). pp. 359 of Developmental toxicol- 
ogy. McLachlan, J.A.; Pratt, R.M.; Markert, C.L. Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY (1987). 

Many teratogens inhibit the attachment of ascites tumor cells to 
lectin-coated plastic surfaces. Using attachment inhibition as an as- 
say, it is possible to detect biologically active metabolites of 
thalidomide and diphenylhydantoin (DPH). The metabolites are 
generated by the standard hepatic microsome-NADPH system. In- 
hibitors of cytochrome P-450 monooxygenases also inhibit the 
production of these metabolites. The metabolites can be partially 
purified by organic solvent extraction. Biologically active thalidomide 
metabolites may be of great value in embryology as temporary in- 
hibitors of cell-cell or cell-extracellular-matrix (ECM) interactions. 
They may also be of value in clinical settings due to their ability to 
modify the immune response. 


50800 Oxygen effects on the nickel- and iron-containing hy- 
drogenase from Azotobacter vinelandii. Seefeldt, L.C. (Univ. of 
California, Riverside (USA)); Arp, D.J. Biochemistry (USA), 28(4): 
1588-1596 (21 Feb 1989). DOE Contract FG03-84ER13257. 

The effects of O2 on membrane-bound Azotobacter vinelandii hy- 
drogenase in both the membrane-associated and purified states 
were characterized. O2 was a rapid-equilibrium, reversible inhibitor 
both of H, oxidation/electron acceptor reduction activity and of the 
exchange activity. O2 inhibition was noncompetitive versus the elec- 
tron acceptor methylene blue and uncompetitive versus the 
substrate H2. O2 inhibition was rapidly reversed by removal of the 
Oz. In addition to an O2-independent, reversible inhibition of hydro- 
genase, a time-dependent, irreversible inactivation by O2 of both He 
oxidation and exchange activities for this hydrogenase was demon- 
strated. The irreversible inactivation followed a first-order process. 
The inactivation by O2 was protected against by the substrate Hz in 
a concentration-dependent manner. This is the first report of Ho 
protection from O2-dependent, irreversible inactivation for any 
hydrogenase. The competitive inhibitor CO did not affect the irre- 
versible inactivation by O2 or the protection by Hz. A model is 
proposed that outlines various oxidation states of this hydrogenase 
and the effects of Op on each state. 


50801 Noninvasive tagging of proteins with an inorganic 

chromophore. Selectivity of chioro(terpyridine)platinum(Il) to- 

ward amino acids, peptides, and cytochromes c. Brothers, H.M. 

ll (lowa State Univ., Ames (USA)); Kostic, N.M. Inorganic Chemistry 

oe 27(10): 1761-1767 (18 May 1988). DOE Contract W-7405- 
NG-82. 
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The complex (Pt(trpy)Cl)* exhibits unexpected selectivity toward 
amino acid side chains in cytochromes c from Candida krusei and 
bakers’ yeast. Although kinetic studies with amino acids and pep- 
tides as entering ligands prove this complex to be completely 
selective toward thiol over imidazole, His-33 and His-39 residues (in 
both proteins) are labeled with greater yields than the Cys-102 
residue (in the bakers’ yeast protein). The binding sites are deter- 
mined by peptide mapping and other methods. The Pt(trpy)** tags 
are stable, and the protein derivatives are separated by cation- 
exchange chromatography. The (Pt(trpy)His)** and (Pt(trpy)Cys)* 
chromophores are easily detected and quantitated owing to their 
characteristic and strong UV-vis bands. Spectroscopic and electro- 
chemical measurements show that labeling with the new reagent 
does not alter the structural and redox properties of the 
cytochromes c. The unexpected outcome of the protein labeling in- 
dicates that, contrary to the common assumption, Cys-102 is not 
exposed at the protein surface. Modification of this residue with var- 
ious organic reagents and dimerization of the protein must be 
accompanied by a perturbation of the conformation, which makes 
Cys-102 accessible to the reagent or to another molecule of the 
protein. These predictions from the labeling study are confirmed 
subsequently by the crystallographic study of the iso-1 cytochrome 
c from bakers’ yeast. The inorganic complex (Pt(trpy)Cl)* differs 
from the other reagents for protein modification by its noninvasive- 
ness, a property that may weil render it useful as a probe of the 
protein surface. 59 refs., 2 figs., 4 tabs. 


50802  Binuclear transition-metal complexes as new reagents 
for selective cross-linking of proteins. Coordination of cy- 
tochrome c to dirhodiumi(|Il) .-tetraacetate. Chen, J. (lowa State 
Univ., Ames (USA)); Kostic, N.M. Inorganic Chemistry (USA), 
27(15): 2682-2687 (27 Jul 1988). DOE Contract W-7405-ENG-36. 

This study introduces binuclear transition-metal complexes as 
reagents for selective covalent cross-linking of proteins. Incubation 
of horse cytochrome c (designated cyt) with Rha(OAc), under mild 
conditions yields the diprotein complex, Rhz(OAc),4(cyt)o, whose 
composition is established by size-exclusion chromatography, uv-vis 
spectroscopy, and 'H NMR spectroscopy. The protein molecules 
are coordinated to the Rh atoms via the imidazole (Im) rings of their 
His 33 residues, as shown by uv difference and 'H NMR spec- 
troscopy, by the pH effect on the complex formation, and by the 
control experiments with tuna cytochrome c. The diprotein complex 
is stable under ordinary conditions, and yet it can be cleaved, and 
the native protein recovered, by treatment with a suitable strong nu- 
cleophile. Spectroscopic and electrochemical measurements show 
that the structural and redox properties of cytochrome c are not per- 
turbed significantly by cross-linking. Comparison between 
Rh2(OAc)4(Im)2 and Rh2(OAc)4(cyt)o shows that the complex con- 
taining small ligands is not an entirely realistic model of the compiex 
containing proteins. In particular, the enhanced stability of the latter 
toward hydrolysis may be due to steric bulk of the protein ligands 
and to hydrogen bonds that amino acid side chains may form with 
the inorganic link. Some of the findings of this study may pertain to 
the mechanism of antitumor action of the Rho(RCOO), complexes. 
86 refs., 2 tabs. 


50803 Comparison between DNA melting thermodynamics 
and DNA polymerase fidelity. Petruska, J. (Univ. of Southern Cali- 
fornia, Los Angeles (USA)); Goodman, M.F.; Boosalis, M.S.; 
Sowers, L.C.; Cheong, C.; Tinoco, |. Jr. Proceedings of the National 
Academy of Sciences of the United States of America (USA), 
85(17): 6252-6256 (Sep 1988). 

The relation between DNA polymerase fidelity and base pairing 
stability is investigated by using DNA primer- template duplexes that 
contain a common 9-base template sequence but have either cor- 
rect (A.T) or incorrect (G.T, C.T, T.T) base pairs at the primer 3’ 
terminus. Thermal melting and enzyme kinetic measurements are 
compared for each kind of terminus. The authors show that en- 
thalpy changes are directly correlated with entropy changes for 
normal and abnormal base pairs in DNA in aqueous solution and 
that the free energy changes upon dissociation values are small be- 
cause of near cancelation of corresponding enthalpy and entropy 
components. The kinetics of elongating primer termini are measured 
with purified Drosophila DNA polymerase a. Enzymatic discrimina- 
tion against elongating mismatched termini is based mainly on Km 





rather than Vmax differences. Free energy differences between cor- 
rect and incorrect base pairs in the active site cleft of polymerase 
appear to be >10 times as large as in aqueous medium. They ex- 
plore the idea that a binding cleft that snugly fits correct base pairs 
and excludes water at the active site may amplify base-pair free en- 
ergy differences by reducing entropy differences and increasing 
enthalpy differences sufficiently to account for nucleotide insertion 
and extension fidelity. 


50804 Independent photocycles of the spectrally distinct 
forms of bacteriorhodopsin. Dancshazy, Z. (Univ. of Illinois, 
Urbana (USA)); Govindjee, R.; Ebrey, T.G. Proceedings of the Na- 
tional Academy of Sciences of the United States of America (USA), 
85(17): 6358-6361 (Sep 1988). 

Time-resolved, flash-induced difference absorbance spectra (300- 
700 nm) at pH 10.5 and 5°C for the bacteriorhodopsin photocycle 
fast and slow decaying forms of the M intermediate (M‘ and MS, re- 
spectively) and R intermediate are reported. The different difference 
spectra for M‘ and M® provide direct evidence that these species, 
initially identified by their kinetics, are physically distinct. With fast 
transient absorption spectroscopy, it was shown that R may form 
very fast, perhaps faster than the L intermediate decays. On the ba- 
sis of the different bleaching peaks for M' and Ms, the authors 
propose that M’ and Mg are in independent photocycles formed 
from slightly different forms of bacteriornodopsin. R may also be in 
a different photocycle. The different forms of bacteriorhodopsin are 
probably in dynamic equilibrium with their ratios, controlled by pH 
and temperature. 


50805 Developmental regulation of embryonic genes in 
plants. Borkird, C. (Univ. of California, Berkeley (USA)); Choi, Jung, 
H.; Jin, Zhenghua; Franz, G.; Hatzopoulos, P.; Chorneaus, R.; 
Bonas, U.; Pelegri, F.; Sung, Z.R. Proceedings of the National 
Academy of Sciences of the United States of America (USA), 
85(17): 6399-6403 (Sep 1988). DOE Contract FG03-87ER13698. 

Somatic embryogenesis from cultured carrot cells progresses 
through successive morphogenetic stages termed globular, heart, 
and torpedo. To understand the molecular mechanisms underlying 
plant embryogenesis, the authors isolated two genes differentially 
expressed during embryo development. The expression of these two 
genes is associated with heart-stage embryogenesis. By altering the 
culture conditions and examining their expressions in a developmen- 
tal variant cell line, they found that these genes were controlled by 
the developmental program of embryogenesis and were not directly 
regulated by 2,4-dichlorophenoxyacetic acid, the growth regulator 
that promotes unorganized growth of cultured cells and suppresses 
embryo morphogenesis. These genes are also expressed in carrot 
zygotic embryos but not in seedlings or mature plants. 


50806 Highly conserved’ repetitive DNA sequence, 
(TTAGGG)n, present at the telomeres of human chromosomes. 
Moyzis, R.K. (Los Alamos National Lab., NM (USA)); Buckingham, 
J.M.; Cram, L.S.; Dani, M.; Deaven, L.L.; Jones, M.D.; Meyne, J.; 
Ratliff, R.L.; Wu, Jungrung. Proceedings of the National Academy of 
Sciences of the United States of America (USA), 85(18): 6622- 
6626 (Sep 1988). 

A highly conserved repetitive DNA sequence, (TTAGGG),, has 
been isolated from a human recombinant repetitive DNA library. 
Quantitative hybridization to chromosomes sorted by flow cytometry 
indicates that comparable amounts of this sequence are present on 
each human chromosome. Both fluorescent in situ hybridization and 
BAL-31 nuclease digestion experiments reveal major clusters of this 
sequence at the telomeres of all human chromosomes. The 
evolutionary conservation of this DNA sequence, its terminal chro- 
mosomal location in a variety of higher eukaryotes (regardless of 
chromosome number or chromosome length), and its similarity to 
functional telomeres isolated from lower eukaryotes suggest that 
this sequence is a functional human telomere. 


50807 Theoretical comparison of the self diffusion and mu- 
tual diffusion of interacting membrane proteins. Scalettar, B.A. 
(Lawrence Berkeley Lab., CA (USA)); Abney, J.R.; Owicki, J.C. Pro- 
ceedings of the National Academy of Sciences of the United States 
of America (USA), 85(18): 6726-6730 (Sep 1988). DOE Contract 
AC03-76SF00098. 
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Self diffusion and mutual diffusion in two-dimensional membrane 
systems are analyzed. It is shown that interprotein interactions can 
produce markedly different density-dependent changes in the diffu- 
sion coefficients describing these two processes; the qualitative 
differences are illustrated by using a theoretical formalism valid for 
dilute solutions. Results are obtained for three analytical potentials: 
hard-core repulsions, soft repulsions, and soft repulsions with weak 
attractions. Self diffusion is inhibited by all three interactions. In con- 
trast, mutual diffusion is inhibited by attractions but is enhanced by 
repulsions. It is shown that such interaction-dependent differences 
in self diffusion and mutual diffusion could underlie, among other 
things, the disparity in protein diffusion coefficients extracted from 
fluorescence recovery after photobleaching and postelectrophoresis 
relaxation data. 


50808 Dual conformations of an immunoglobulin light-chain 
dimer: Heterogeneity of antigen specificity and idiotope profile 
may result from multiple variable-domain interaction mecha- 
nisms. Stevens, F.J. (Argonne National Lab., IL (USA)); Chang, 
Chonghwan; Schiffer, M. Proceedings of the National Academy of 
Sciences of the United States of America (USA), 85(18): 6895- 
6899 (Sep 1988). DOE Contract W-31-109-ENG-38. 

The structure of an immunoglobulin antigen-binding fragment 
(Fab) has been thought to be invariantly defined by well-conserved 
amino acid residues in the variable domains of the heavy and light 
chains. These conserved residues enable folding of the polypeptide 
segments into the characteristic immunoglobulin fold domains and 
are the major controllers of interactions between domains. However, 
crystallographic studies of some immunoglobulin light-chain dimers 
have suggested and the crystallographic structure of the Fab in an 
Fab-neuraminidase complex may have proven that antibodies are 
not restricted to a single, invariant relative posotioning of the two 
variable domains. The authors propose that in some cases the 
detailed quaternary structural relationships between the variable do- 
mains of heavy and light chains are not restricted to those of the 
canonical Fab. It is unclear whether alterations of these relation- 
ships occur only after complex formation with antigen or, if in 
ligand-free solution, Fab conformers might coexist in relative con- 
centrations determined by isomerization rates. In the latter case, 
antibody-presenting lymphocytes may be polyspecific, and the 
specificity of lymphocytes might be modulated by anti-idiotopic anti- 
bodies complexed to cell surface receptors. In either case, the 
idiotopic repertoire displayed by an antibody or lymphocyte surface 
receptor might be changed by the presence or absence of antigen. 


5503 Cytology 
Refer also to citation(s) 50791 


50809 (UCRL-99984) ARAC: A computer-based emergency 
dose-assessment service. Sullivan, T.J. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1989. 20p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract W-7405-ENG-48. 
(CONF-8905115—4: 2. international workshop on real-time comput- 
ing of the environmental consequences of an accidental release to 
the atmosphere from a nuclear installation, Luxembourg (Luxem- 
bourg), 16-19 May 1989). Order Number DE90001049. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Over the past 15 years, the Lawrence Livermore National Labora- 
tory’s Atmospheric Release Advisory Capability (ARAC) has 
developed and evolved a computer-based, real-time, radiological- 
dose-assessment service for the United States Departments of 
Energy and Defense. This service is built on the integrated compo- 
nents of real-time computer-acquired meteorological data, extensive 
computer databases, numerical atmospheric-dispersion models, 
graphical displays, and operational-assessment-staff expertise. The 
focus of ARAC is the off-site problem where regional meteorology 
and topography are dominant influences on transport and disper- 
sion. Through application to numerous radiological accidents/ 
releases on scales from small accidental ventings to the Chernobyl 
reactor disaster, ARAC had developed methods to provide emer- 
gency dose assessments from the local to the hemispheric scale. 
As the power of computers has evolved inversely with respect to 
cost and size, ARAC has expanded its service and reduced the re- 
sponse time from hours to minutes for an accident within the United 
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States. Concurrently the quality of the assessments has improved 
as more advanced models have been developed and incorporated 
into the ARAC system. This assures a level of consistency as well 
as experience. ARAC maintains its real-time skills by participation in 
approximately 150 exercises per year; ARAC also continuously vali- 
dates its modeling systems by application to all available tracer 
experiments and data sets. While the most recent major application 
of ARAC to a real accident event was the Chernobyl disaster, 
ARAC spent a considerable effort and was well prepared for the po- 
tential COSMOS 1900 reactor burnup. Preparation for events such 
as these provides the impulse for further improvement in data ac- 
quisition, databases, mapping, and models. 17 refs., 8 figs. 


5504 Genetics 


50810 Highly polymorphic RFLP probes as diagnostic tools. 
Donis-Keller, H. (Collaborative Research, Inc., Lexington, MA 
(USA)); Barker, D.F.; Knowlton, R.G.; Schumm, J.W.; Braman, J.C.; 
Green, P. pp. 702 of Cold Spring Harbor symposia on quantitative 
biology. Volume 51, Molecular biology of Homo sapiens. Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY (1986). From 51. 
Cold Spring Harbor symposium on quantitative biology: molecular 
biology of Homo sapiens; Cold Spring Harbor, NY (USA); 28 May - 
4 jun 1986. 

In this paper, we describe the identification of highly polymorphic 
RFLP loci and their application to genotyping in humans and to 
mapping the CF gene to chromosome 7. We also report the con- 
struction of a high-resolution genetic map of chromosome 7 and 
summarize progress toward the development of a presymptomatic 
diagnostic test for CF that should be useful in virtually every case. 
25 references, 7 figures, 5 tables. 


5505 Metabolism 
Refer also to citation(s) 48764 


5506 Medicine 
Refer also to citation(s) 50223, 50300, 50810, 51553, 51560, 51617 


50811 (BNL-43102) Installation and testing of an optimized 
epithermal neutron beam at the Brookhaven Medical Research 
Reactor (BMRR). Fairchild, R.G.; Kalef-Ezra, J.; Saraf, S.K.; Fiar- 
man, S.; Ramsey, E.; Wielopolski, L.; Laster, B.; Wheeler, F. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-8903150-2: Workshop on neutron beam 
design, development and performance for neutron capture therapy, 
Cambridge, MA (USA), 30-31 Mar 1989). Order Number 
DE89017606. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Various calculations indicate that an optimized epithermal neutron 
beam can be produced by moderating fission neutrons either with a 
combination of Al and D20, or with AlpO3;. We have designed, in- 
stalled and tested an Al,O3 moderated epithermal neutron beam at 
the Brookhaven Medical Research Reactor (BMRR). The epithermal 
neutron fluence rate of 1.8 x 10° n/cm?-sec produces a peak ther- 
mal neutron fluence rate of 1.9 to 2.8 x 10° n/cm?-sec in a tissue 
equivalent (TE) phantom head, depending on the configuration. 
Thus a single therapy treatment of 5 x 10'* n/cm? can be delivered 
in 30-45 minutes. All irradiation times are given for a BMRR power 
of 3 MW, which is the highest power which can be delivered contin- 
uously. 18 refs., 8 figs., 4 tabs. 


50812 Dose rate and therapeutic gain. Fairchild, R.G. pp. 370 
of Clinical aspects of neutron capture therapy. Fairchild, R.G.; 
Bond, V.P.; Woodhead, A.D.; Vivirito, K. (eds.) Plenum Press, New 
York, NY (USA) (1988). (CONF-8802102—: Workshop on clinical as- 
pects of Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 
1-2 Feb 1988). 

There is a consensus that previous difficulties encountered in US 
clinical trials of NCT resulted from the use of inorganic compounds 
showing no tumor selectivity, and the use of thermal neutron beams 
which are known to have poor penetration in tissue (HVL ~ 1.8 
cm). Consequently, normal surface tissues were over-exposed, 
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while viable tumor remained at depth. Since then, these problems 
have been largely circumvented through the development of ep- 
ithermal neutron beams with better tissue penetration, and the 
synthesis of various boronated biomolecules which demonstrate tu- 
mor selectivity. 


50813 Neutron capture therapy in support of other radiation 
treatment. Larsson, B. (Uppsala Univ. (Sweden)). pp. 370 of Clini- 
cal aspects of neutron capture therapy. Fairchild, R.G.; Bond, V.P.; 
Woodhead, A.D.; Vivirito, K. (eds.) Plenum Press, New York, NY 
(USA) (1988). (CONF-8802102-: Workshop on clinical aspects of 
Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 1-2 Feb 
1988). 

Neutron capture therapy (NCT) appears potentially useful, not only 
as a treatment modality per se, but also as an adjuvant in the con- 
text of established clinical measures to control pathological growth. 
Since the probability of local control is a steep function of absorbed 
dose, even a modest specific exposure of neoplasms by such tech- 
niques would significantly increase the chances of cure. Such a 
prospect seems most natural in fast neutron therapy where slow 
neutrons are automatically available in the target area. As a promis- 
ing alternative, it would be possible to combine the use of protons 
or heavier ions with a booster therapy based on boron compounds 
and intermediate-energy neutrons. The basic and applied NCT re- 
search program in Sweden has otherwise the same immediate 
goals as those of other groups interested in this field: (1) develop- 
ment of non-reactor sources of intermediate-energy neutrons; (2) 
development and tests of boron compounds with selectivity for neo- 
plastic cells; (3) design of treatment protocols that favor high uptake 
in pathological structures and low exposure to the reaction products 
of neutron capture in critical healthy structures; and (4) improved 
knowledge of the radiobiological aspects of NCT. Noteworthy 
aspects of this work will be briefly reviewed with reference to pub- 
lished material or development in progress. The headings 
PHYSICS, PHARMACOLOGY, PHYSIOLOGY, and RADIOBIOL- 
OGY are us¢:! to signify the mentioned four research efforts. 


50814 Some thoughts on tolerance, dose, and fractionation 
in boron neutron capture therapy. Gahbauer, R. (Ohio State 
Univ., Columbus (USA)); Goodman, J.; Blue, T. pp. 370 of Clinical 
aspects of neutron capture therapy. Fairchild, R.G.; Bond, V.P.; 
Woodhead, A.D.; Vivirito, K. (eds.) Plenum Press, New York, NY 
(USA) (1988). (CONF-8802102-: Workshop on clinical aspects of 
Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 1-2 Feb 
1988). 

Unique to boron neutron capture therapy, the tolerance very 
strongly depends on the boron concentration in normal brain, skin 
and blood. If one first considers the ideal situation of a 2 KeV beam 
and a compound clearing from normal tissues and blood, the toler- 
ance dose to epithermal beams relates to the maximum tolerated 
capture gamma dose and capture high LET dose, H (n,gamma)D 
and N(n,p)'*C. The authors can relate this gamma and high LET 
dose to known clinical experience. Assuming gamma and high LET 
dose ratios as given by Fairchild and Bond, one may first choose a 
clearly safe high LET whole brain dose and calculate the unavoid- 
ably resulting gamma dose. To a first approximation 500 cGy of 
high LET dose results in 3,000 cGy gamma dose. One can specu- 
late that this approximates the tolerance of whole brain to the 2 
KeV beam with no contributing boron dose if the radiation is frac- 
tionated. It would clearly be beyond tolerance in a single fraction 
where most therapists would be uncomfortable to deliver even one 
third of the above doses. 


50815  Pre-clinical studies on boron neutron capture therapy. 
Barth, R.F. (Ohio State Univ., Columbus (USA)); Soloway, A.H.; 
Alam, F.; Clendenon, N.R.; Blue, T.E.; Mafune, N.; Goodman, J.H.; 
Gordon, W.; Bapat, B.; Adams, D.M.; Staubus, A.E.; Moeschberger, 
M.J.; Gahbauer, R.; Yates, A.J.; Boesel, C.P.; Mengers, T.F.; pp. 
370 of Clinical aspects of neutron capture therapy. Fairchild, R.G.; 
Bond, V.P.; Woodhead, A.D.; Vivirito, K. (eds.) Plenum Press, New 
York, NY (USA) (1988). (CONF-8802102-: Workshop on clinical as- 
pects of Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 
1-2 Feb 1988). 

The present report provides an overview of the multidisciplinary 
research effort on BNCT that currently is in progress at The Ohio 
State University. Areas under investigation include the preparation 





of boron containing monoclonal antibodies, the synthesis of boron 
containing derivatives of promazines and phathalocyanines, the de- 
velopment of a rat model for the treatment of glioblastoma by 
means of BNCT, the design of an accelerator-based neutron irradia- 
tion facility, and '°B concentration measurements using alpha track 
autoradiographic methods. Progress in each of these areas is de- 
scribed and the direction of future research is indicated. 


50816 Boron compounds for neutron capture therapy. Alam, 
F. (Ohio State Univ., Columbus (USA)); Soloway, A.H.; Bapat, B.V.; 
Barth, R.F.; Adams, D.M. pp. 370 of Clinical aspects of neutron 
capture therapy. Fairchild, R.G.; Bond, V.P.; Woodhead, A.D.; Vivir- 
ito, K. (eds.) Plenum Press, New York, NY (USA) (1988). 
(CONF-8802102—: Workshop on clinical aspects of Boron Neutron 
Capture Theory (BNCT), Upton, NY (USA), 1-2 Feb 1988). 

There have been two main approaches to the development of 
boron compounds for neutron capture therapy (BNCT). One has in- 
volved the synthesis of boronated analogues of organic structures 
which possess a high degree of selectivity for neoplastic cells. 
These include amino acids, nucleic acid precursors, porphyrins and 
promazines. The second approach has emphasized the use and 
incorporation of boron compounds into monoclonal antibodies tar- 
geted against tumor associated antigens. There have been several 
important requirements in achieving the use of antibodies for BNCT. 
First, the conjugation of boron to monoclonal antibodies must occur 
with significant retention of the antibody’s immunoreactivity. Second, 
sufficient numbers of boron atoms have to be incorporated and at 
least 10° boron atoms per protein molecule is necessary if a goal of 
10° boron atoms per tumor cell is to be attained. Third, separation 
of the boron-containing antibody from the unconjugated species and 
from the boron entity used in the conjugation is essential. Finally, 
the boron-loaded antibody must have the ability for targeting all the 
tumor cells, under in vivo conditions with a high degree of selectiv- 
ity. This work outlines the synthesis of boronated analogues of 
promazines and phthalocyanines, structures which have a demon- 
strated proclivity for certain neoplasms. The tissue distribution data 
in tumor-bearing animals for certain of these compounds are pre- 
sented. 


50817 Clinical considerations in the use of thermal and ep- 
thermal neutron beams for neutron capture therapy. Zamenhof, 
R.G.A. (Tufts-New England Medical Center, Boston, MA (USA)); 
Madoc-Jones, H.; Harling, O.K.; Bernard, J.A. Jr. pp. 370 of Clinical 
aspects of neutron capture therapy. Fairchild, R.G.; Bond, V.P.; 
Woodhead, A.D.; Vivirito, K. (eds.) Plenum Press, New York, NY 
(USA) (1988). (CONF-8802102-: Workshop on clinical aspects of 
Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 1-2 Feb 
1988). 

In this paper the authors review the capabilities of the existing 
thermal beam and anticipated epithermal beam at the MIT Re- 
search Reactor (MITR-II) Medical Therapy Facility (MTF), and 
discuss the comparative advantages and disadvantages of thermal 
and epithermal neutron beams for NCT. Although historically their 
team has concentrated on the applications of NCT to the treatment 
of high grade astrocytomas, they will not assume such a constraint 
in their analysis. 


50818 Computerized axial tomographic and magnetic reso- 
nance imaging scan follow-up of two patients after boron 
neutron capture therapy for glioblastoma multiforme. Marano, 
S.R. (EG and G Idaho, Inc., Idaho Falls (USA)); Spickard, J.H.; 
Griebenow, M.L. pp. 370 of Clinical aspects of neutron capture ther- 
apy. Fairchild, R.G.; Bond, V.P.; Woodhead, A.D.; Vivirito, K. (eds.) 
Plenum Press, New York, NY (USA) (1988). DOE Contract AC07- 
761D01570. (CONF-8802102-: Workshop on clinical aspects of 
Boron Neutron Capture Theory (BNCT), Upton, NY (USA), 1-2 Feb 
1988). 

Using computed tomography (CT) and magnetic resonance imag- 
ing (MRI), the authors are following a 30-year old, white female and 
a 64-year old, white male, both with biopsy-proven glioblastoma 
multiforme, from their preoperative through post-operative stages 
and pre- and post-BNCT treatment. The images visually demon- 
strate the evolving changes in the tumor and surrounding cortex. 
These patients were treated by Hiroshi Hatanaka of Teikyo Univer- 
sity, at the Musashi Institute of Technology (MIT) reactor in 
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Kawasaki, Japan. The MIT reactor is a 100 kW Triga-ll facility that 
has been used by Hatanaka for many years for BNCT therapy. 


50819 (BNL-52184) AIS training manual. Kramer, C.F.; 
Barancik, J.l. Brookhaven National Lab., Upton, NY (USA). May 
1989. 109p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. Order Number DE89017228. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This Training Manual was developed by the Injury Prevention and 
Analysis Group (IPAG) as part of a training program in AIS 85 and 
AIS-EM (Epidemiological Modifications) coding. The IPAG Program 
is designed primarily to train medical record and other health profes- 
sionals from diverse backgrounds and experience levels in the use 
of AIS 85 and AIS 85-EM. The Manual is designed to be used as a 
reference text after completion of the Program and includes copies 
of visual projection materials used during the training sessions. 


50820 (DOE/ER/60434—4) Boron in nuclear medicine: New 
synthetic approaches to PET, SPECT, and BNCT agents: 
Progress report, March 1, 1989-February 28, 1990. Kabalka, 
G.W. Tennessee Univ., Knoxville, TN (USA). Dept. of Chemistry. 
Oct 1989. 13p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-86ER60434. Order Number DE90001117. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The primary objective of the DOE Nuclear Medicine Program at 
The University of Tennessee is the creation of new methods for in- 
troducing short-lived isotopes into agents for use in PET and 
SPECT. A small, but significant portion of our effort is directed to- 
ward the design of boron-containing neutron therapy agents. The 
uniqueness of the UT program is its focus on the design of new 
chemistry (molecular architecture) and technology as opposed to 
the application of known reactions to the synthesis of specific radio- 
pharmaceuticals, the new technology is then utilized in nuclear 
medicine research at the UT Biomedical Imaging Center and in col- 
laboration with colleagues at other DOE facilities (Brookhaven 
National Laboratory, Oak Ridge National Laboratory, Los Alamos 
National Laboratory, and Oak Ridge Associated Universities). 


50821 (DOE/ER/60719—1) Improved radioimmunotherapy of 
hematologic malignancies: Progress report. Press, O.W. Wash- 
ington Univ., Seattle, WA (USA). Medical Oncology Lab. 12 May 
1989. 6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG06-88ER60719. Order Number DE89017444. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

In the seven months which have elapsed since initial funding of 
this project, considerable progress has been made towards achiev- 
ing the objectives of this research. These objectives include: to 
study the relative rates of metabolic degradation of radiolabeled 
monoclonal antibodies (mAbs) targeting tumor associated antigens; 
to examine the effects of lysomotropic amines (ammonium chloride, 
chloroquine, amantadine), carboxylic ionophores (monensin), and 
thionamides (propyithiouracil), on the retention of radiolabeled mAbs 
by tumor cells; to identify the subcellular site of radioimmunoconju- 
gate degradation, and to quantify the sizes of the fragments 
generated by intracellular metabolism of radiolabeled mAbs; to ex- 
amine the effects of lysomotropic agents on the quality of external 
gamma camera imaging and radiation dosimetry generated in 
tumor-bearing mice injected with radiolabeled mAbs; to examine the 
effects of lysomotropic agents on the radiotherapeutic efficacy of ra- 
diolabeled mAbs in murine tumors and human tumors xenografted 
to nude mice; and to compare the effects of lysomotropic agents on 
the degradation of radioimmunoconjugates made with different ra- 
dionuclides and different conjugation methods. 


50822 (DOE/ER/60783—1) Gordon Research Conference on 
Mammary Gland Biology: Summary report. Gordon Research 
Conferences, New London, NH (USA). 1989. 42p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60783. 
(CONF-890689-Summ.: Gordon research conference on mammary 
gland biology, New London, NH (USA), 11-16 Jun 1989). Order 
Number DE89017800. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

The 1989 conference was the tenth in the series of biennial 
Gordon Research Conferences on Mammary Gland Biology. Tradi- 
tionally this conference brings together scientists from diverse 
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backgrounds and experience but with a common interest in the biol- 
ogy of the mammary gland. Investigators from agricultural and 
medical schools, biochemists, cell and molecular biologists, endocri- 
nologists, immunologists, and representatives from the emerging 
biotechnology industries met to discuss current concepts and re- 
sults on the function and regulation of the normal and neoplastic 
mammary gland in a variety of species. Of the participants, approxi- 
mately three-fourths were engaged in studying the normal 
mammary gland function, whereas the other quarter were engaged 
in studying the neoplastic gland. The interactions between scien- 
tists, clinicians, veterinarians examining both normal and neoplastic 
cell function serves to foster the multi-disciplinary goals of the con- 
ference and has stimulated many cooperative projects among 
participants in previous years. 


50823 (INIS-BR-1617) Development of a human calcitonin 
radioimunoassay, with ‘in house’ reagent production, for appli- 
cation to the early diagnosis of medullary thyroid carcinoma. 
Gimbo, E.K. Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil). 1989. 148p. (in Portuguese). Order Number 
DE90602635. Available from NTIS (US Sales Only), PC A07/MF 
AO1 - OSTI; INIS. 

Reagent production for human calcitonin (hCT) radioimmunoas- 
say was carried out in our laboratory starting from a kind donation 
of human synthetic preparation from CIBA. This product was used 
for anti-hCT antibody production in rabbits and guinea-pigs and for 
radioiodination, according to two different methods: classical and 
stoichiometric Chloramine T techniques. The use of Sephadex G-50 
in tracer purification allowed the acquisition of '5|-hCT free of high 
molecular weight contaminats. A repurification on polyacrylamide 
gel electrophoresis provided 1*°1-hCT of higher specific activity that 
presented specific ligands, to good quality antisera, of the same or- 
der of imported tracers. In order to set up regular quality control of 
our hCT-RIA technique, an antiserum donated by the Karolinska In- 
stitute was used. This way, through the use of an higher antibody 
dilution (1:8000), higher specific bindings (20-30%), higher sensi- 
tivies (< 30 pg/ml) and satisfactory precision were obtained. We 
consider this study a first approach to a complete national produc- 
tion of hCT-RIA reagents, that, presently depends only on the 
availability of a high avidity anti-hCT antiserum. More needs to be 
done on accuracy and correct clinical application of this assay to 
the screening of the familial form of medullary thyroid carcinoma. 
Due to our limited financial resources, this work was carried out 
economically, taking advantage of available techniques and of the 
experience already acquired by others in this field. 


50824 (LUMEDW-MEXL-—1019-1989) Magnetic resonance 
imaging of the cervical and thoracic spine and the spinal cord. 
Larsson, E.M. Lund Univ. (Sweden). Dept. of Diagnostic Radiology. 
10 Mar 1989. 24p. Order Number DE90602633. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Magnetic resonance imaging (MR), using a 0.3 T resistive scan- 
ner with an iron core and a vertical magnetic field, was evaluated in 
patients with different diseases affecting the cervical and thoracic 
spine and the spinal cord. The results indicate that MR is well 
suited as the procedure of choice for emergency examination of pa- 
tients with spinal cord symptoms, for examination of patients with 
suspected spinal multiple sclerosis and for pre-operative evaluation 
of patients with rheumatoid arthritis with neurological symptoms em- 
anating from the cranio-cervical junction. In patients with cervical 
radiculapathy and/or myelopathy, caused by spondylosis or disk 
herniation, MR was found to be equivalent with myelography and 
CT myelography but MR has several practical advantages. MR at 
0.3 T using a vertical magnetic field provided information compara- 
ble to that reported from examinations performed with 
superconducting MR scanners. In order to optimize the MR exami- 
nations of the spine, the signal characteristics of different coils 
available when using a vertical magnetic field were determined by 
phantom studies. Recommendations for optimal coil selection for 
different levels of the cervical and thoracic spine are given. In addi- 
tion, the paramagnetic contrast medium gadolinium-DTPA was 
administered intravenously to patients with suspected spinal multiple 
sclerosis. Enhancement of clinically active lesions in the cervical 
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spinal cord was observed. Serial MR examinations with gadolinium- 
DTPA showed that a decrease in enhancement could be correlated 
with decrease in clinical symptoms and signs. (author). 


50825 (ORNL/FTR-2636) [Heavy charged particles in biol- 
ogy and medicine]: Foreign trip report, July 11-25, 1987. Fry, 
R.J.M. Oak Ridge National Lab., TN (USA). 5 Aug 1987. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017499. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of the trip was first, to present a paper at Third 
Workshop on Heavy Charged Particles in Biology and Medicine, 
second, to participate in a DOE Workshop on High-LET Radiation, 
and third, to present a congress lecture on Radiation Effects in 
Space at the 8th International Congress on Radiation Research. 


50826 (PB-89-195481/XAB) Development of monocional- 
antibody-based products for medical research and diagnostic 
imaging. Technical report, 28 January 1987-31 December 1988 
(Final). Rhodes, B.A.; Pant, K.D.; Chauhan, N.; Buckelew, J.; Budd, 
P. RhoMed, Inc., Albuquerque, NM (USA). Apr 1989. 273p. Avail- 
able from NTIS, PC A12/MF A01. 

Two major areas of application of monoclonal antibodies were ex- 
amined: the development of products to support the ‘Antibody 
Delivery System’, a parent-specific and variable antibody formula 
drug system for use in imaging and treatment of cancer, and the 
development of an antibody-based radiopharmaceutical for imaging 
occult abscesses and other conditions involving high concentrations 
of white blood cells. In development of the Antibody Delivery Sys- 
tem components, methods for characterization and purification of 
monoclonal antibodies were developed and validated; a dot im- 
munoassay test, under the name RhoDot (TM) Immunoassay, was 
developed for matching antibodies to putative tumor specimen: a 
radioimmunoassay, under the name PhoChek (TM) Quality Control 
Test Kit for Radiolabeled Antibodies, was developed and commer- 
cialized for measuring the immunoreactive fraction of radiolabeled 
antibodies specific to colorecal cancer; and a patient-specific quality 
control test was developed. In development of the antibody-based 
radiopharmaceutical for imaging occult abscesses, a candidate anti- 
body was identified and produced under U.S. Food and Drug 
Administration standards preparatory to human clinical trials. 


50827 (SAAS-371) Backscattering doses from various ma- 
terials at the interface to water. Measurements using trimesic 
acid. Nadrowitz, R.; Schmidt, W.; Wulff, K. Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Democratic Re- 
public). 1989. 11p. (In German). Order Number DE90605245. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

In the case of exposure to ionizing radiation, tissue-implanted 
metallic materials give rise to additional backscattering doses which 
may be of considerable amount. Measurements have been made to 
derive a correlation between such additional doses, the atomic 
number of the scatterer material (Al, Ti, Cu, Mo, Ag, W, Pb) as well 
as the type and energy of radiation. The types examined were 60- 
Co gamma radiation, 9 MV and 15 MV bremsstrahlung and 3 MeV, 
8 MeV and 12 MeV electrons. Scattering from Ag, for example, was 
found to give dose increments of between 22% to 35%; those from 
Au were extrapolated to be between 29% and 52%. (author). 


50828 (UCD-472-134) [Laboratory for Energy-Related 
Health Research] annual report, fiscal year 1988. Abell, D.L. 
(ed.). California Univ., Davis, CA (USA). School of Veterinary 
Medicine. Sep 1989. 104p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00472. Order Number 
DE90000901. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

The major goal of this study on the toxicity of ®Sr and 22°Ra is 
to provide information on long-term consequences expected to 
occur in people from chronic exposure to a- and B-emitting bone- 
seeking radionuclides. To meet this goal, we are evaluating the 
biologic effects of the two radionuclides in the beagle. Similarities 
between dogs and people provide a vaiuable base for the scaling of 
potential hazards from radionuclide contamination from canine to 
human populations. 36 refs., 17 figs., 11 tabs. 
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50829 (UCRL—101845) The assembly and analysis of short- 
term genotoxicity test data: An ICPEMC Committee 1 working 
paper. Lohman, P.H.M.; Mendolsohn, M.L.; Moore, D.H. Il; Waters, 
M.D.; Brusick, D.J. Lawrence Livermore National Lab., CA (USA). 
Jul 1989. 12p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-8907113-11: 5. international 
conference on environmental mutagens, Cleveland, OH (USA), 10- 
15 Jul 1989). Order Number DE90001047. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Several years ago, ICPEMC Committee 1 set out to improve this 
situation by designing a method to compile and interpret short-term 
test data. The driving principle was to combine the major entries of 
testing (dose, metabolic activation, sign of response and the replica- 
tion of test data) into a single score which could be pooled by entry, 
by test (e.g., Salmonella reverse mutation), by test class (e.g., bac- 
terial mutation) and by family (in vitro or in vivo), into a composite 
score for a chemical. The system is designed (i) to cope with redun- 
dant data, disagreement, and sporadically filled matrices, (ii) to 
supply statistical properties by chemical and by test, and (iii) to 
have features of self-learning to improve predictive performance 
and internal consistency for any one of several types of genetic 
hazard, including genotoxicity per se, carcinogenicity and reproduc- 
tive toxicity. The system already appears to be a powerful analytical 
instrument to identify relationships between tests and chemicals. 
Like Genetic Activity Profiles as described by Waters et al., 1987, 
the system has the ability to provide a structure to test results, com- 
bine the tests into groups and to display this process graphically. 9 
refs., 5 figs., 1 tab. 


50830 Clinical positron imaging of the heart with rubidium- 
82. LanceGould, K. (Positron Diagnostic and Research Center, 
Univ. of Texas Medical School at Houston, Houston, TX (US)). vp of 
New concepts in cardiac imaging. 1988. Pohost, G.M. Year Book 
Medica! Publishers, Chicago, IL (1988). 

Cardiac positron imaging should be considered as one of the rou- 
tine diagnostic tools of the clinician for the following reasons. 1. 
Cardiac PET provides information not previously available for better 
diagnosis and management of cardiac disease. This new informa- 
tion includes accurate, noninvasive screening for CAD in 
asymptomatic or symptomatic patients, noninvasive assessment of 
coronary stenosis severity, myocardial infarct imaging, assessment 
of myocardial viability and collateral function, none of which can be 
carried out as well or at all by other imaging techniques. 2. Cardiac 

sitron imaging may utilize a single tracer, generator-produced 

2Rb, as a substitute for all current standard cardiac imaging agents 

to obtain better data on myocardial perfusion, function, and viability, 
which now currently require three separate procedures and radionu- 
clides, i.e., thallium-, technetium pyrophosphate-, and technetium 
pyrophosphate-labelled red blood cells. 3. Cardiac positron imaging 
may be carried out economically at the same cost as other high- 
tech diagnostic imaging but provides functional information 
quantitatively for routine clinical studies. 


50831 Magnetically scanned ion beams for radiation therapy. 
Alonso, J.R. (Lawrence Berkeley Lab., CA (USA)). Nuclear 
Instruments and Methods in Physics Research, Section B: Beam In- 
teractions with Materials and Atoms (Netherlands), 40/41(pt.2): 
1340-1344 (Apr 1989). DOE Contract AC03-76SF00098. (CONF- 
881151-: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

The advantageous physical characteristics of slowing-down and 
stopping charged particle ion beams have been demonstrated to be 
highly desirable for application to radiation therapy. Specifically, the 
prospect of concentrating the dose delivered into a sharply-defined 
treatment volume while keeping to a minimum the total dose to tis- 
sues outside this volume is most appealing, offering very significant 
improvements over what is possible with established radiation ther- 
apy techniques. The key to achieving this physical dose distribution 
in an actual treatment setting is the technique used for delivering 
the beam into the patient. Magnetically scanned beams are emerg- 
ing as the technique of choice, but daunting problems remain still in 
achieving the utmost theoretically possible dose distributions. 
(orig.). 


50832 Oxidoreduction reactions involving the electrostatic 
and the covalent complex of cytochrome c and plastocyanin: 
Importance of the protein rearrangement for the intracomplex 
electron-transfer reaction. Peerey, L.M. (lowa State Univ., Ames 
(USA)); Kostic, N.M. Biochemistry (USA), 28(4): 1861-1868 (21 
Feb 1989). DOE Contract W-7405-ENG-82. 

Horse heart cytochrome c and French bean plastocyanin are 
cross-linked one-to-one by a carbodiimide in the same general ori- 
entation in which they associate electrostatically. The reduction 
potentials of the Fe and Cu atoms in the covalent diprotein complex 
are respectively 245 and 385 mV vs NHE; the EPR spectra of the 
two metals are not perturbed by cross-linking. For isomers of the 
covalent diprotein complex, which probably differ slightly from one 
another in the manner of cross-linking, are separated efficiently by 
cation-exchange chromatography. Stopped-flow spectrophotometric 
experiments with the covalent diprotein complex show that the pres- 
ence of plastocyanin somewhat inhibits oxidation of ferrocytochrome 
c by [Fe(CN)s}/*>— and somewhat promotes oxidation of this protein 
by [Fe(CsHs)o]*. These changes in reactivity are explained in terms 
of electrostatic and steric effects. Pulse-radiolysis experiments with 
the electrostatic diprotein complex yield association constants of >5 
x 10° and 1 x 10° M-" at ionic strengths of 1 and 40 mM, respec- 
tively, and the rate constant of 1.05 x 10° s—', regardless of the 
ionic strength, for the intracomplex electron-transfer reaction. Analo- 
gous pulse-radiolysis experiments with each of the four isomers of 
the covalent diprotein complex, at ionic strengths of both 2 and 200 
mM, show an absence of the intracomplex electron-transfer reac- 
tion. A rearrangement of the proteins for this reaction seems to be 
possible (or unnecessary) in the electrostatic complex but impossi- 
ble in the covalent complex. 


5507 Microbiology 


Refer also to citation(s) 48763, 48764, 48773, 48808, 48815, 
49145, 50789, 50881 


5508 Morphology 
Refer also to citation(s) 50799 


5509 Pathology 
Refer also to citation(s) 50892 


5520 Public Health 
Refer also to citation(s) 48844, 50618, 50619, 50620, 50625, 50893 


50833 (PB—89-195879/XAB) Industrial-hygiene survey, 
Stauffer Chemical Company, Salt Lake City, Utah, July 16-25, 
1975. Wolf, F.; Cassady, M.E. National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Div. of Surveillance, Hazard 
Evaluation and Field Studies. Jul 1975. 11p. (IWS—057.14). Avail- 
able from NTIS, PC A03/MF A01. 

An industrial hygiene survey was conducted at the Stauffer 
Chemical Company, Salt Lake City, Utah on July 16-25, 1975 as 
part of a study of variations in worker exposures in different wet 
chemical operations. The operation evaluated was the cleaning of a 
large phosphoric acid reactor vessel. Samples taken for an 8-hour 
time-weighted average exposures for cadmium, chromium, vana- 
dium, phosphoric acid, and sulfuric acid on workers involved in the 
cleaning. General area samples were collected for fluorides, radon, 
particle size distribution, and uranium. All contaminants were below 
the current legal standard, but there was an irritating material 
present in the tank environment. It is recommended that the good 
work practices for tank entry be continued. The radiation levels were 
very low which would have made this facility ideal for determining if 
exposure to phosphoric acid results in an increased incidence of 
cancer, but medical and personnel records were not adequate. 


50834 (PB-89-195887/XAB) Industrial-hygiene survey of 
Agrico Chemical Company, Pierce Chemical Works, Pierce, 
Florida, June 22-26, 1975. Cassady, M.E. National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA). Div. of 
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Surveillance, Hazard Evaluation and Field Studies. Jun 1975. 12p. 
(IWS—057.11B). Available from NTIS, PC A03/MF A01. 

An industrial-hygiene survey was conducted at the Agrico Chemi- 
cal Company, Pierce, Florida, June 22-26, 1975 to collect 
environmental data on exposure of personnel to sulfuric acid, phos- 
phoric acid, chromium, uranium, fluorides, and radiation during the 
cleaning of the phosphoric acid reactor vessels. The process of 
phosphate fertilizer manufacturing is described, and information is 
given on the medical, safety and industrial hygiene program at this 
facility. Concentrations of fluoride, phosphoric acid, cadmium dust, 
chromium, canadium dust, and sulfuric acid were all below the legal 
standards. Recommendations are made for improving the safety of 
the tank cleaning procedure. Agrico's facility is not suitable for epi- 
demiological study because the latency period is too short and also 
the medical and personnel records were not adequate to perform a 
retrospective mortality study. Data on uranium and radiation expo- 
sure will be included in a separate report. 


5530 Agriculture and Food Technology 


50835 (CNIC—00203) Study on the sterization technology of 
once-used medical equipments by irradiation. Shi Hongfu; Teng 
Weifang; Zhu Nankang; Zhang Tongcheng; Shu Liaoyuan; Ni Xi- 
angting. China Nuclear Information Centre, Beijing, BJ (China). Mar 
1988. 7p. (In Chinese). (SMC—0024). Order Number DE90604925. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The requirements for irradiation sterilization of the once-used 
equipments, which are made of the medical polymer produced in 
China, have been studied. D,. for indicator bacteria and minimum 
recruit dose (MRD) at the index of sterilization assure level (SAL), 
that is 10-®, have been determined. Requirements for environmen- 
tal hygiene of workshop in which the medical equipments are 
produced have been put forward. The biological, chemial and physi- 
cal properties of polymer produced in China have been determined 
after sterilization by ©°Coy-rays irradiation. Technological require- 
ments for the sterilization of once-used medical equipmects by 
irradiation have been suggested. Enforcement of the reqirements 
has ensured quality of the medical equipments. 


50836 


(DOE/CH/10288-T4) Radiation-induced changes in 
the cuticular hydrocarbons of the granary weevil and their rela- 
tionship to desiccation and adult mortality. Sriharan, S. Selma 
Univ., AL (USA). Div. of Natural and Applied Sciences. Jul 1989. 
79p. Sponsored by U.S. DOE Defense Programs. DOE Contract 


FG02-86CH10288. Order Number DE89015540. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

Radiation from the nuclear waste products, such as Cesium-137, 
offers a scope and could be used for large scale disinfestation of 
grain. It is known that 0.15 to 0.20 kGy dose of gamma radiation is 
sufficient to kill insects in grain and grain products. However, the 
mode of action (in terms of lethal effects) is not understood. The 
purpose of this project, therefore, is to study the ways in which 
gamma radiation causes death in the granary weevil. Sitophilus gra- 
narius (L.) is a major and cosmopolitan pest of stored grain all over 
the world. Radiation damage, in particular the specific effects on the 
physiology of the insects exposed to radiation has been elucidated. 
In stored grain insects, conservation of water is a critical factor for 
their survival. Epicuticular hydrocarbons play an important role in 
water proofing. The laboratory rearing of the granary weevil was 
standardized so that large numbers of weevils of known ages could 
be produced for experimentation. Stock cultures were maintained at 
27 + 2°C and 65 + 5% R.h. Tests with various age groups (adults) 
and different doses of gamma radiation indicate that lethal effects 
are both age and dose related. Younger weevils, in general, survive 
for a longer period after irradiation compared to older weevils. Com- 
plete mortality results within about two weeks after exposure to 
gamma radiation at dose of 0.15 kGy or above. Data on wet and dry 
weights of the weevils kept at different (low, medium and higher) 
levels of humidity after irradiation indicate that gamma radiation in- 
duces greater water loss leading to desiccation and early death. Low 
humidity environment (17% R.H.) greatly accelerates lethal effects. 


50837 (INIS-XN-189) Order of 29 December 1988 on treat- 
ment of strawberries by ionizing radiation. International Atomic 
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Energy Agency, Vienna (Austria). 6 Jan 1989. 2p. (In French). Or- 
der Number DE90601752. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

This order specifies the conditions for authorizing with a view to 
selling or putting on sale strawberries whose preservation has been 
obtained through exposure to cobalt 60 or caesium 137 radiation or 
to electron beams with an energy below or equal to 10 million 
electron-volts (10 MeV). (NEA). 


50838 (NPL-RS(EXT)-97, pp. 66-74) Food irradiation con- 
trol. Ley, F.J. (lsotron plc, Swindon (UK)). National Physical Lab., 
Teddington (UK); United Kingdom Panel on Gamma and Electron Ir- 
radiation, Slough (UK). Jan 1988. (CONF-8704386-: One day 
symposium on dosimetry and control of radiation processing, Ted- 
dington (UK), 8 Apr 1987). In Dosimetry and contro! of radiation 
processing. A one day symposium convened by the UK Panel on 
Gamma and Electron Irradiation and held at National Physical Lab- 
oratory, Teddington on 8 April 1987. Order Number DE90602656. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 
A brief review is given of the control and monitoring of food irradi- 
ation with particular emphasis on the UK situation. After describing 
legal aspects, various applications of food irradiation in different 
countries are listed. Other topics discussed include code of practice 
for general control for both gamma radiation and electron beam fa- 
cilities, dose specification, depth dose distribution and dosimetry. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


Refer also to citation(s) 50555 
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Refer also to citation(s) 49118, 49467, 49472, 49487, 50268, 
50636, 50639, 50666, 50668, 50670, 50672, 50673, 50674, 50735, 
50736, 50828, 50836, 51228 


50839 (AD-A-208282/4/XAB) Impaired repair of UVC- 
induced DNA damage in L5178Y-R cells: Sedimentation studies 
with the use of 5’-bromodeoxyuridine photolysis. Hagan, M.P.; 
Dodgen, D.P.; Beer, J.Z. Armed Forces Radiobiology Research 
Inst., Bethesda, MD (USA). 1988. 8p. (AFRRI-SR-89-6). Available 
from NTIS, PC A02/MF A01. 

Pub. in Photochemistry and Photobiology, Vol. 47, No. 6, 815- 
821(1988). 

Relative to their L5178Y-S counterparts, L5178Y-R cells have an 
impaired capacity to form patches in DNA after exposure to UVC 
radiation. The photolysis of 5’-bromodeoxyuridine (BrdUrd) incorpo- 
rated into DNA was used to estimate the number of ‘repair patches’ 
formed in response to a 254 nm UV (UVC) exposure. These results 
are consistent with the notion that L5178Y-R cells have a reduced 
capacity to repair DNA damage induced by UVC radiation. 


50840 (AD-A-208283/2/XAB) Comparative behavioral toxic- 
ity of four sulfhydryl radioprotective compounds in 
mice: Wr2721, cysteamine, diethyidithiocarbamate, and n- 
acetylicysteine. Landauer, M.R.; Davis, H.D.; Dominitz, J.A.; Weiss, 
J.F. Armed Forces Radiobiology Research Inst., Bethesda, MD 
(USA). 1988. 5p. (AFRRI-SR-89-7). Available from NTIS, PC 
AO2/MF A01. 

Pub. in Pharmacology and Therapeutics, Vol. 39, 97-100(1988). 

A number of sulfhydryl compounds have been shown to protect 
against ionizing radiation. One of the most effective radioprotectors 
is S-2(3-aminopropylamino)ethylphosphorothioic acid, also known 
aas ethiofos, gammaphos, or WR-2721 (Davidson, 1980; Giambar- 
resi and Jacobs, 1987). This drug is currently under clinical 
investigation for its potential in protecting normal tissue during radi- 
ation treatment and chemotherapy (Blumberg et al., 1982; Glover et 
al., 1988; Yuhas et al., 1980). B-Mercaptoethylamine (MEA, cys- 
teamine) was for years the standard against which the effectiveness 
of other radioprotectors was judged, but is more toxic than WR- 
2721 (Giambarresi and Jacobs, 1987). Diethyldithiocarbamate 
(DDC) and N-acetylcysteine (NAC) are other compounds shown to 
have radioprotective properties (Milas et al., 1988; Weiss et al., 








1984). Studies in a variety of animal species have shown significant 
behavioral toxicity after administration of WR-2721 (Bogo et al., 
1985; Bogo, 1988; Landauer et al., 1987b, 1988). 


50841 (AD-A-208292/3/XAB) Effects of ethiofos (WR-2721) 
and radiation on monkey visual-discrimination performance. 
Bogo, V.; Franz, C.G.; Jacobs, A.J.; Weiss, J.F.; Young, R.W. 
Armed Forces Radiobiology Research Inst., Bethesda, MD (USA). 
1988. 4p. (AFRRI-SR-89-1). Available from NTIS, PC A02/MF A01. 

Pub. in Pharmacology and Therapeutics, Vol. 39, 93-95(1988). 

WR-2721 (ethiofos) is a promising protector against radiation- 
induced lethality and may be useful in cancer radiotherapy 
(Davidson et al., 1980). However, ethiofos also produces nausea, 
vomiting, diarrhea, and hypotension, which implies severe behav- 
ioral consequences (Bogo et al., 1985). The effects of ethiofos on 
behavior in monkeys and its ability to mitigate early transient inca- 
pacitation (ETI) were studied. ET! is the abrupt cessation of 
performance (for at least 1/min) following rapidly delivered, high 
doses of radiation and usually occurs 5-10 min after irradiation and 
lasts for 1-5 min (Bogo, 1988a). 


50842 (AD-A-208293/1/XAB) Gamma radiolysis of RNA: An 
ESR and spin-trapping study. Carmichael, A.J.; Arroyo, C.M.; 
Walden, T.L. Armed Forces Radiobiology Research Inst., Bethesda, 
MD (USA). 1989. 4p. (AFRRI-SR-89-2). Available from NTIS, PC 
A02/MF A01. 

It is well known that the radiolytic cleavage of water produces hy- 
droxyl radicals (OH), hydrogen atoms (H) and hydrated electrons 
(e-aq). Although these species react rapidly with the individual nu- 
cleic acid bases, it is generally accepted that when nucleic acid 
(DNA, RNA) solutions are exposed to ionizing radiation, the principal 
reaction leading to nucleic acid damage is caused by OH. Besides 
direct formation, OH is formed from H2O2, also a product of the ra- 
diolysis of water, in the presence of trace amounts of divalent metal 
ions. The study reported here deals with the reaction of RNA with 
OH, produced in aqueous solutions by gamma radiolysis. For the 
present study, poly A, poly C, poly G and poly U were used as stan- 
dards for RNA, and RNA was used as a model system for similar 
reactions that may occur in DNA. The nucleic acid free-radical inter- 
mediates were detected and identified by ESR and spin trapping 
following hydrolysis of the spin trapped nucleic acid molecules. 


50843 (AD-A-208803/7/XAB) AFRRI (Armed Forces Radiobi- 
ology Research Institute) reports, October, January-March 
1989. Technical report. Armed Forces Radiobiology Research 
Inst., Bethesda, MD (USA). Jan 1989. 128p. Available from NTIS, 
PC A07/MF A01. 

Includes Rept. nos. AFRRI-SR89-1 through AFRRI-SR89-14. 

Contents include: effects of ethiofos (WR-2721) and radiation on 
monkey visual discrimination performance; gamma radiolysis of 
RNA: an ESR and spin-trapping study; phospholipid storage in the 
secretory granule of the mast cell; physiological localization of an 
agonist-sensitive pool of Ca** in parotid acinar celis; changes in ca- 
nine neutrophil function(s) following cellular isolation by percoll 
gradient centrifugation or isotoniclysis; impaired repair of uvc- 
induced DNA damage in I5178Y-R cells: sedimentation studies with 
the use of 5’-bromodeoxyuridine photolysis; comparative behavioral 
toxicity of four sulfhydryl radioprotective compounds in mice: WR- 
2721, cysteamine, diethyldithiocarbamate, and n-acetyicysteine; 
measurement of the radiosensitivity of rat marrow by flow cytome- 
try; radioprotection by biological response modifiers alone and in 
combination with WR-2721; postirradiation glucan administration en- 
hances the radioprotective effects of WR-2721; attenuation and 
cross-attenuation in taste aversion learning in the rat: studies with 
ionizing radiation, lithium chloride, and ethanol; a low-energy x-ray 
irradiator for electrophysiological studies; thermospray liquid chro- 
matography mass spectrometry of thiol radioprotective agents: 
characteristic spectra; radioprotection by leukotrienes: is there a 
receptor mechanism and a low-energy x-ray irradiator for electro- 
physiological studies. 


50844 (BARC—1432) Assessment of radiological effect of 
the indoor radon and its progeny. Ramachandran, T.V.; Sub- 
baramu, M.C.; Mishra, U.C. Bhabha Atomic Research Centre, 
Bombay (india). 1988. 36p. Order Number DE90602519. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
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Of all the sources of environmental radiation, radon and its 
progeny are considered to be responsible for a significant dose to 
man, especially when they are in enclosed areas like underground 
mines, caves, cellars, poorly designed and badly ventilated houses. 
Linear extrapolation from the dose response value of the uranium 
miners exposed to higher levels of radon and its daughters also 
suggest that the majority of the lung cancer incidence could be due 
to radon. Higher indoor radon levels and shift in the disequilibrium 
of the progeny concentration in dwellings caused by the lower venti- 
lation rate leads to severalfold increase of lung cancer incidence 
from radon. The large risk which is anticipated calls for further stud- 
ies in this field and may also lead to the conclusion that the slight, 
but much feared, burden due to man-made radioactivity could be 
more than compensated by controlling critical segments of the envi- 
ronmental radioactivity. In this report the study of risk due to 
breathing of indoor radon is briefly reviewed. Dose equivalent to the 
exposed tissue of the respiratory tract of the people living in 
dwellings are evaluated. Like most of the risk assessment of low 
level radiation, the effort to quantify the effect of radon in terms of 
death rate dose due to lung cancer attributable to radon levels in- 
doors, has to rely on the extrapolation from the effects of the higher 
exposure rate. In situations where soil or building materials contain 
elevated radium levels, living in energy efficient houses may be as 
dangerous as heavy smoking. 8 tabs., 5 figs., 41 refs. 


50845 (BNL-43038) Future directions in therapy of whole 
body radiation injury. Cronkite, E.P. Brookhaven National Lab., 
Upton, NY (USA). [1989]. 21p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-8905211-—1: 1. 
consensus development conference on the treatment of radiation in- 
juries, Bethesda, MD (USA), 10-13 May 1989). Order Number 
DE89017601. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Clinicians have long known that marked granulocytopenia predis- 
posed patients to bacterial infections either from pathogens or 
commensal organisms with which an individual usually lives in har- 
mony. Evidence that infection was of major importance derives from 
several observations: (a) clinical observations of bacterial infection 
in human beings exposed to atomic bomb radiation in Hiroshima 
and Nagasaki, in reactor accidents, and in large animals dying from 
radiation exposure, (b) correlative studies on mortality rate, time of 
death, and incidence of positive culture in animals, (c) challenge of 
irradiated animals with normally non-virulent organisms, (d) studies 
of germ free mice and rats, and (e) studies of the effectiveness of 
antibiotics in reducing mortality rate. General knowledge and sound 
experimental data on animals and man clearly demonstrated that 
the sequelae of pancytopenia (bacterial infection, thrombopenic 
hemorrhage, and anemia) are the lethal factors. A lot of research 
was required to demonstrate that there were no mysterious radia- 
tions toxins, that hyperheparinemia was not a cause of radiation 
hemorrhage and that radiation hemorrhage could be prevented by 
fresh platelet transfusions. 


50846 (BNL-52192) Medical status of Marshallese acciden- 
tally exposed to 1954 Bravo fallout radiation, January 
1985—December 1987. Adams, W.H.; Heotis, P.M.; Scott, W.A. 
Brookhaven National Lab., Upton, NY (USA). 1987. 43p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH00016. 
Order Number DE90000002. Available trom NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This report updates, through 1987, the medical findings on a pop- 
ulation of Marshallese accidentally exposed to radioactive fallout in 
1954. The Marshall Islands Medical Program of the Medical Depart- 
ment, Brookhaven National Laboratory, issues these summaries for 
distribution to institutions and individuals world-wide who are con- 
cerned about the adverse medical consequences of radiation 
exposure in general or, in particular, the plight of the radiation- 
exposed Marshallese. The exposed Marshallese population 
originally comprised 64 persons on Rongelap Atoll who received an 
estimated 190 rads of whole-body external gamma radiation, 18 on 
Ailingnae Atoll who received 110 rads, and 159 on Utirik Atoll who 
received 11 rads. In addition, there were 3 fetuses on Rongelap, 1 
on Ailingnae, and 8 on Utirik, each of which reveived equivalent 
whole-body doses. Because of radioiodines in the fallout, the thy- 
roid gland received an additional exposure that was much greater 


ERA Vol. 14, No. 23 313 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


than the whole-body dose, although its magnitude was, in part, a 
function of age at the time of exposure (Lessard et al., 1985). 


50847 (CEPN-132) Occupational radiation exposure at 
PWRs: international comparison of some exposure indicators 
between 1975 and 1976. Benedittini, M.; Lochard, J. Centre 
d'Etude sur |’Evaluation de la Protection dans le Domaine Nucle- 
aire, 92 - Fontenay-aux-Roses (France). Mar 1988. 49p. (In 
French). Order Number DE90701450. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

This report presents occupational radiation exposures at PWRs 
for 1986. It updates the CEPN report no 103 which covered the 
1975-1985 period. Data have been collected for Belgium, Federal 
Republic of Germany, Finland (this country was not included in the 
previous report), France, Japan, Sweden, Switzerland, United- 
States. Only reactors in commercial operation since July 1974 have 
been considered in the analysis. Figures related to 1986, do not 
change significantly previous results for average annual doses over 
all operating years in the various countries. Differences between av- 
erage annual collective doses remain important: from 0.95 to 4.68 
expressed in terms of man-Sv/reactor, and from 1.4 to 8.3 
expressed in terms of man-Sv/GW-y. As far as average annual indi- 
vidual doses are concerned, values are ranging between 1.6 and 
4.8 mSv. The data up to the end of 1986 show however a general 
increase of collective doses in the various countries apart for the 
United-States. The average collective dose per reactor for all PWRs 
out of the United-States raised from 2.07 man-Sv in 1985 to 2.37 
man-Sv in 1986. This general increase is mainly due to special or 
unscheduled maintenance works which tend to raise with plant age. 
In the United-States the dose reduction is reflecting the 5 new reac- 
tors that came on stream in 1986 with relatively lower doses in the 
first operating year. Excluding these 5 new reactors from the analy- 
sis, figures show a stability in the average annual collective dose. 
Generally it can be concluded that collective exposures in the vari- 
ous countries are coming closer. This probably shows a tendency 
towards an uniformization of practices and mode of operations in 
the different countries. 


50848 (CNIC-00187) Mutagenesis and breeding of high 
productive strains of streptomyces jingyangensis ‘5406’. Qi 
Hongyan; Yin Xinyun. China Nuclear Information Centre, Beijing, BJ 
(China). Mar 1988. 12p. (In Chinese). (AC-IAAE—0018). Order Num- 
ber DE90604784. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

The purpose of these experiments is to explore the mutagenesis 
rhythm and breed high productive strains of actinomycete '5406’. 
The single colony agar pieces of strain Fgs5g were treated with fast 
neutron and ©°Co-+ ray irradiation Two mutants have been selected 
from 20025 treated single colonies. The output of cytokinins from 
them is higher than from strain Fass. The original strain ’Mu-Tan-al’ 
rejuvenated by freezing was treated with several physical and 
chemical mutagens. The mutagenesis rhythm has been summed up 
tentatively. Eight mutants obtained from 93014 treated single 
colonies produced more ‘5406’ antibiotics than that of strain ’Mu- 
Tan-al,. The effect of mutant 'N2-10-Ra3’ was the best. 


50849 (CNIC—00190) Changes of the production of lym- 
phokines from +-irradiated human tonsillar lymphocytes: Pt. 1. 
Interleukin 2. Miao Jingcheng; Zhang Lansheng. China Nuclear In- 
formation Centre, Beijing, BJ (China). Mar 1988. 5p. (In Chinese). 
(SMC-—0023). Order Number DE90604785. Available from NTIS (US 
Sales Only), PC AO2/MF A01 - OSTI; INIS. 

Human tonsillar lymphocytes were exposed to +-rays of various 
doses (0~40Gy) and stimulated by PHA, then cultured for various 
periods (24~96h). The activity of Interleukin 2 (IL 2) in the super- 
natants was assayed by MTT colorimetric method. The results 
showed: (A) The activity of IL 2 decreased with irradiation of 2.5Gy, 
and was maintained at a certain level with 5~20Gy, and decreased 
markedly with 40Gy; (B) The activity of IL 2 in the supernatants in 
48~96h incubation showed a constant high level. Both the doses of 
irradiation and the cultural preiods had no interaction on the 
changes of the production of IL 2. The results here are different 
from that in the previous reports in which irradiation can increase 
the production of IL 2 from human peripheral blood lymphocytes. It 
is possible that the composition, distribution, function of the func- 
tional subsets of T lymphocytes in the tonsils are different from 
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those of peripheral blood lymphocytes, therefore, there is the differ- 
ence of the radiosensitivity between them. 


50850 (CONF-8909206-1) Radiation protection guidelines 
for the skin. Fry, R.J.M. Oak Ridge National Lab., TN (USA). 
[1989]. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. From EULEP symposium; Brussels 
(Belgium); 13 Sep 1989. Order Number DE90000703. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

With the exception of the function of celis in the skin associated 
with immunocompetence nonstochastic effects have been well 
characterized and threshold doses are known with a precision ap- 
propriate for setting radiation protection standards. A dose limitation 
of 0.5 Sv per year and a working lifetime dose limit of 20 Sv should 
protect the worker population adequately and therefore, the current 
protection standards are quite adequate. The risk estimate for skin 
cancer is very dependent on the selection of the projection model 
and on the mortality rate assumed. Based on the relative risk 
model, a mortality rate of 0.2% and summing risks for both UVR ex- 
posed and shielded skin the risk is about twice (1.94/10-* Sv-") 
that which ICRP derived in 1977. With the absolute model the risk 
is considerably less, about 0.5/10-* Sv—'. 47 refs., 3 figs., 1 tab. 


50851 (CONF-8910196—-1) Anatomical database generation 
for radiation transport modeling from computed tomography 
(CT) scan data: Noteworthy application of an electronic imag- 
ing system. Margie, S.M.; Tinnel, E.P.; Till, L.E.; Eckerman, K.F.; 
Durfee, R.C. Oak Ridge National Lab., TN (USA). 1989. 34p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From Electronic imaging '89; Boston, MA (USA); 2-5 
Oct 1989. Order Number DE89016232. Available from NTIS, PC 
A03; OSTI; INIS. 

Geometric models of the anatomy are used routinely in calcula- 
tions of the radiation dose in organs and tissues of the body. 
Development of such models has been hampered by lack of de- 
tailed anatomical information on children, and models themselves 
have been limited to quadratic conic sections. This summary re- 
views the development of an image processing workstation used to 
extract anatomical information from routine diagnostic CT proce- 
dure. A standard IBM PC/AT microcomputer has been augmented 
with an automatically loading 9-track magnetic tape drive, an 8-bit 
1024 x 1024 pixel graphics adapter/monitor/film recording package, 
a mouse/trackball assembly, dual 20 MB removable cartridge me- 
dia, a 72 MB disk drive, and a printer. Software utilized by the 
workstation includes a Geographic Information System (modified for 
manipulation of CT images), CAD software, imaging software, and 
various modules to ease data transfer among the software pack- 
ages. 5 refs., 3 figs. 


50852 (DOE/ER/60658-T1) [Mutagenicity of radon and 
radon daughters]: Progress report, November 1, 1988—-August 
31, 1989. Case Western Reserve Univ., Cleveland, OH (USA). 
[1989]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER60658. Order Number DE90000147. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The objective of our research is to investigate the dose-response 
relationship of the lethal and mutagenic effects of exposure of cells 
to radon and its decay products. Dose-rate dependence will be 
studied as well as the nature of the DNA lesions. The effect of DNA 
repair on the lethal and mutagenic effects of exposure and on the 
character of the DNA lesions will be investigated by comparing the 
response of L5178Y mouse lymphoma strains which differ in their 
ability to rejoin X radiation-induced DNA double-strand breaks. 4 
figs. 


50853 (DOE/OR/21400-T393) Report of task group on the 
biological basis for dose limitation in the skin. Oak Ridge Na- 
tional Lab., TN (USA). Aug 1989. 187p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE89017327. Available from NTIS, PC AO9/MF A01; OSTI; INIS; 
GPO Dep. 

Researchers have drawn attention to what they consider inconsis- 
tencies in the manner in which ICRP have considered skin in 
relation to the effective dose equivalent. They urge that the dose to 
the skin should be considered routinely for inclusion in the effective 





dose equivalent in the context of protection of individuals and popu- 
lation groups. They note that even with a weighting factor of only 
0.01 that the dose to the skin can be a significant contributor to the 
effective dose equivalent including skin for practical exposure condi- 
tions. In the case of many exposures the risk to the skin can be 
ignored but exposure in an uniformly contaminated cloud that might 
occur with ®Kr the dose to the skin could contribute 60% of the 
stochastic risk if included in the effective dose equivalent with a Wr 
of 0.01. Through the years and even today the same questions 
about radiation effects in the skin and dosimetry keep being asked. 
This report collates the available data and current understanding of 
radiation effects on the skin, and may make it possible to estimate 
risks more accurately and to improve the approach to characterizing 
skin irradiations. 294 refs., 29 figs. 


50854 (ENEA-RT-PAS-88-24) Cs-137 retention in man: Vali- 
dation of stochastic predicting model. Monte, L. ENEA, Casaccia 
(Italy). Dipt. Protezione Ambientale e Salute dell’Uomo. Oct 1988. 
14p. (in Italian). Order Number DE89761989. Available from NTIS 
(US Sales Only), PC AOS. 

A stochastic model predicting the retention of cesium 137 in man 
is described and validated using the results of the internal contami- 
nation measurements carried out, during the Chernobyl accident, by 
the WHOLE BODY COUNTER facility of ENEA CRE Casaccia 
(Italy). The model predictions are in good agreement with the com- 
piled data. 


50855 (GSF-20/88) Placental transfer of plutonium and 
other actinides. A survey of available literature and experimen- 
tal results. Griessl, |.; Stieve, F.E. Geselischaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg (Germany, F.R.); 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany, F.R.). Oct 1988. 143p. (In German). Contract BMU 
FE 77552. Order Number DE90707423. Available from NTIS (US 
Sales Only), PC A07/MF A01. 

The report is based on an extensive literature search. All data 


available from studies on placental transfer of plutonium and other 
actinides in man and animals have been collected and analysed, 
and the report presents the significant results as well as unresolved 
questions and knowledge gaps which may serve as a waypost to 
future research work. 


50856 (INIS-BR—1610, pp. 35) Moessbauer spectroscopy of 
iron biominerals. Frankel, R.B. (California Polytechnic State Univ., 
San Luis Obispo (USA). Dept. of Physics). Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ FERRITIN/moessbauer effect; CELL MEM- 
BRANES; FERRITIN; IRON IONS; IRON 57; PHASE STUDIES 


50857 (INIS-BR-1618) Cytogenetic biological dosimetry in 
radiological protection: chromosome aberration analysis in hu- 
man lymphocyties. Campos, |.M.A. de. Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, SP (Brazil). 1988. 93p. (in 
Portuguese). Order Number DE90602501. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The effects of ionizing radiation on chromosomes have been 
know for several decades and dose effect relationships are also 
fairly well established for several doses and dose rates. Apart from 
its biological significance, the interpretation of chromosome aberra- 
tion frequency associated with human exposure to radiation plays 
an important role in dose assessment, particularly in cases where 
exposure is though to have occurred but no physical dose monitor- 
ing system was present. Based on the cytogenetic data obtained 
from seven cases of exposure to radiation the aberration frequency 
have been fitted to the quadratic function Y= aD + BD? as the dose 
response curves from literature. The dose equivalent estimate by 
frequency of chromosomic aberration found here was compared 
with ®°Co and ‘ir already published curves obtained at almost 
similar dose rate together with some hematological data. (author). 
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50858 (INIS-BR-1619) Evaluation of ©°Co radiation effect in 
the survival of different mouse strains. Radiomodifiers and 
celular response. Villavicencio, A.L.C.H. Instituto de Pesquisas En- 
ergeticas e Nucleares, Sao Paulo, SP (Brazil). 1988. 102p. (in 
Portuguese). Order Number DE90602502. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The radiomodifier capacity of proteose-peptone (PP), imidazole 
derivatives such as azomycin and levamisole against an 8 or 9 Gy 
single dose of ®°Co irradiation of mice from IPEN animal house was 
evaluated, being the biological responses compared with other 
mouse strains. It is concluded that PP, azomycin and PP + 
azomycin behaved as radioprotectors, while lavamisole appeared as 
a radiossensitizer. The various strains showed differences in their 
survival indexes. The changes in body weight curves of mice from 
all the experiments were followed during 30 days. Qualitative and 
quantitative analysis 2 hours, 3 and 6 days after irradiation of typi- 
cal macrophages, mononuclear cells (monocytes and lymphocytes), 
polimorphonuclear and mast cells from peritonium of test animals 
showed that radiation interfered in a differential way in the kinetics 
of peritoneal cells. (author). 


50859 (ISH-122) Usability and reliability of results of 
available epidemiological studies for assessment of a 
radiation-induced risk of developing cancer. Pt. 2. Radiation- 
induced leukemia. Schmitt-Hannig, A.M. Bundesgesundheitsamt, 
Neuherberg (Germany, F.R.). Inst. fuer Strahlenhygiene. Jan 1988. 
251p. (In German). Contract BMU St.Sch. 960. Available from Bun- 
desgesundheitsamt, Neuherberg (Germany, F.R.). Inst. fuer 
Strahlenhygiene. 

The study uses data from available epidemiological studies that 
examine a possible relation between radiation dose to the bone 
marrow and leukemia incidence and/or mortality. The results are 
screened and data is evaluated by computerized methods for its re- 
liability and usability in determining a risk coefficient. (orig./MG). 


50860 (LBL-27582) Damage and repair of irradiated mam- 
malian brain. Frankel, K.; Lo, E.; Phillips, M.; Fabrikant, J.; 
Brennan, K.; Valk, P.; Poljak, A.; Delapaz, R.; Woodruff, K. 
Lawrence Berkeley Lab., CA (USA). Jul 1989. 20p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-890124-5: American Association for the Advancement of 
Science (AAAS) annual meeting, San Francisco, CA (USA), 14-19 
Jan 1989). Order Number DE90000141. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

We have demonstrated that focal charged particle irradiation of 
the rabbit brain can create well-defined lesions which are observable 
by nuclear magnetic resonance imaging (NMR) and positron emis- 
sion tomography (PET) imaging techniques. These are similar, in 
terms of location and characteristic NMR and PET features, to those 
that occur in the brain of about 10% of clinical research human sub- 
jects, who have been treated for intracranial vascular malformations 
with stereotactic radiosurgery. These lesions have been described 
radiologically as “vasogenic edema of the deep white matter,” and 
the injury is of variable intensity and temporal duration, can recede 
or progress to serious neurologic sequelae, and persist for a con- 
siderable period of time, frequently 18 mon to 3 yr. 8 refs., 6 figs. 


50861 (NIRS-M-71, pp. 14-22) Bone marrow transplantation 
in Japan. Masaoka, Tohru (Osaka Prefectural Center for Adult Dis- 
eases (Japan)). National Inst. of Radiological Sciences, Chiba 
(Japan). Jan 1989. (In Japanese). (CONF-8712149-: 19. NIRS 
symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed dose 
evaluation and medical care of radiation accidents. Order Number 
DE90001023. Available from NTIS (US Sales Only), PC A11/MF 
AO1. 

BMT in Japan was started in 1975. From 1981 Japan BMT study 
group was organized by the grant of ministry of health and welfare 
Japan. A rapid increase of number of BMT parallel to the improve- 
ment of results was observed in the 489 patients by the registry of 
this group. The major causes of failure of BMT were interstitial 
pneumonitis (IP), relapse of leukemia, infection, and graft versus 
host disease (GVHD). The incidence of IP decreased very rapidly by 
fractionation of total body irradiation and anti-cytomegalovirus (CMV) 
antibody negative platelet transfusion. Prophylactic administration of 
anti-CMV immunoglobulin produced also significant reduction of IP. 
In the double blind controled study oral administration of aciclovir 
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revealed significant reduction of herpes stomatitis, followed by the 
reduction of other infections including sepsis. For the decontamina- 
tion of bioclean room we have developed ozone decontamination, 
which revealed to be very effective for fungus. Colony stimulating 
factor was found to shorten the period of granulocytopenia. The pa- 
tients with GVHD showed lower incidence of relapse of leukemia 
than those without GVHD. In the patients who received BMT during 
their first remission of ALL. Long survival rate was 63 %, for ANLL 
in the first remission, 64 % and for CML in the chronic phase, 40 
%. Out of the first 20 BMT patients of the center for adult diseases 
Osaka, only three are living now, while out of the next 25 patients 
22 are living disease free. Major items of modification of BMT pro- 
cedures between those two groups were cyclosporine A, colony 
stimulating factor, fractionated TBI, CMV-negative platelet donar, 
BMT in first remission for acute leukemia or chronic phase in CML. 
BMT seemed to be a very reliable and promising treatment of 
leukemia with a very high possibility of complete cure. (author). 


50862 (NIRS-M-71, pp. 34-46) Emergency planning of 
foreign countries for radiation accidents. Kinugasa, Tatsuya (Mit- 
subishi Kobe Hospital (Japan)). National Inst. of Radiological 
Sciences, Chiba (Japan). Jan 1989. (In Japanese). (CONF- 
8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). 
In Exposed dose evaluation and medical care of radiation acci- 
dents. Order Number DE90001023. Available from NTIS (US Sales 
Only), PC A11/MF A01. 

The medical preparedness for the radiation accident in the coun- 
tries with nuclear facilities is reviewed. In the USA, two medical 
systems are organized by the civilian and governmental sectors, 
both state and federal level. In the Federal Republic of Germany, 
regional radiation injury centers are set up in each seven area. In 
France, emergency system for radiation accidents is a centrally 
controlled program. The ICR is the main centre in France and is 
also responsible to other European countries. It is also reviewed 
that the developement of an emergency program and the expert 
medical staffs were proved necessary through the experience of the 
Chernobyl accident. (A.Y.). 


50863 (NIRS-M-71, pp. 133-140) Implication of decorpora- 
tion therapy for contaminated persons. Matsuoka, Osamu 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (In Japan- 
ese). (CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 
10-11 Dec 1987). In Exposed dose evaluation and medical care of 
radiation accidents. Order Number DE90001023. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

The procedures of removal on internally deposited radionuclides 
from accidentally contaminated individual are divided for two differ- 
ent category such as (1) Physical procedure, and (2) Chemical 
procedure. Physical procedures include surgical excision and lung 
lavage. Both procedures are very effective for decorporation but are 
slight unsafe in procedure itself. Therefore, it is difficult to judge to 
apply these procedures under balance of risk and benefit. Chemical 
procedure include (1) Inhibition of intestinal absorption, such as pro- 
duction of insoluble compounds. (2) Capture of radionuclides in 
entero-hepatic circulation such as Cs-137 by Prussian Blue, (3) 
Blocking of deposition to target organs or competitive acceleration 
of excretion by excess administration of stable isotope or analogous 
element such as stable iodine for thyroid blocking and (4) Accelera- 
tion of excretion by chelating agent such as Pb by EDTA, Hg by 
BAL, Fe by DFOA. Chelation therapy is major procedure of most 
practical sense. For the removal of transuranic element, Ca-DTPA 
and Zn-DTPA (1g/day/person) are the most effective agents in con- 
ventional use and new developing agent such as TTHA, Puchel and 
LICAMS are still not in routine use. The advantage and disadvan- 
tage of each agent for decorporation therapy were reviewed. The 
future research trends expected were discussed related with current 
difficulties on the application of chelating therapy. (author). 


50864 


(NIRS-M-71, pp. 170-179) Hematological parameters 
after acute radiation injury. Hirashima, Kunitake (Saitama Medical 
School, Moroyama, Saitama (Japan)). National Inst. of Radiological 


Sciences, Chiba (Japan). Jan 1989. (in Japanese). (CONF- 
8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). 
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In Exposed dose evaluation and medical care of radiation acci- 
dents. Order Number DE90001023. Available from NTIS (US Sales 
Only), PC A11/MF A01. 

According to clinical experiences of radiation accidents during the 
past two decades, utilization of measured hematologic changes as 
a direcrt indicator of the severity of radiation injury provides impor- 
tant information for diagnosis and prognostic evaluation in individual 
cases. Hematologic changes can be described in terms of prognos- 
tic categories based on the possible outcome of the acute radiation 
syndrome. The five categories suggested by Wald according to the 
grade of severity. By the actual application of this category to our 
experience of the 1971 Chiba accident of exposure to irridium 192, 
it was proved that the estimated dose was well correlated to the 
value by cytogenetic analysis and physical estimation used of 
thermo-luminescence phenomena. In hematological parameters, a 
decrease of lymphocytes occurs whithin 24 hours after the expo- 
sure. The level of this early lymphopenia is regarded as one of the 
best indicators of severity of radiation injury. For the decision of 
therapeutic procedures, however, the total granulocyte count and 
platelet count are more valuable to exclude severe infection and 
bleeding symptoms occurred one month after the exposure. The lim- 
itation of the approach by hematologic data must exist in the case 
exposed in a non-uniform fashion. To overwhelm this difficulty, the 
application of rapid marrow scanning by short-lived RI such as 5*Fe 
is expected and the bone marrow imaging by magnetic resonance 
studies is more exciting. For more sensitive and technically easy- 
drived methods detecting hematologic injury, our new method of 
detecting micro-nucleus in polychromatic erythroblasts from cultured 
erythroid colonies from peripheral blood is now developing. Prelimi- 
nary data have shown the sensitivity of this method is comparable 
to the cytogenetic study of pheripheral lymphocytes. (author). 


50865 (NIRS-M-71, pp. 185-192) On micro- and macrocircu- 
latory effects of the whole body exposure at graduated doses 
of y-rays on the rabbit. Asano, M. (institute of Public Health, 
Tokyo (Japan)); Ohkubo, C.; Hirokawa, A.; Tochihara, Y.; Sasaki, 
A.; Chiba, Y. National Inst. of Radiological Sciences, Chiba (Japan). 
Jan 1989. (in Japanese). (CONF-8712149-: 19. NIRS symposium, 
Chiba (Japan), 10-11 Dec 1987). In Exposed dose evaluation and 
medical care of radiation accidents. Order Number DE90001023. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Immediate and prolonged microcirculatory effects of the whole 
body exposure to varying single doses of +-rays irradiation were 
studied by using the intravital-microscopy concurrently with macro- 
circulatory hematological determination in the healthy male rabbit. 
The intravital-microscopy applied to the subcutaneous microcircula- 
tory system in a transparent round-table chamber, that has been 
istalled in advance into the ear lobe, revealed that markedly in- 
creased intravascular adhesiveness of white blood cells (WBCs) 
and extensive stasis similar to the intravascular coagulation of red 
blood cells (RBCs) developed as immediate changes soon after the 
+-fays irradiation regardless of difference of exposure doses such 
as 50, 250, 500, and 1000R. Although these changes disappeared 
within 3-4 weeks in animals exposed to 50R, they persisted 
throughout the whole experimental period of 4 weeks at higher 
doses of +-rays and the extent of the persisting changes appeared 
to be dose-dependent. Similarly the macrocirculatory changes such 
as decreases in measurements of RBCs, WBCs, hematocrit values, 
hemoglobin concentrations, and platelet counts and increase in ery- 
throcyte sedimentation rates were also noticed in a dose-dependent 
manner. (author). 


50866 (NIRS-M-71, pp. 125-132) Decontamination of body 
surface. Harase, Chieko. National Inst. of Radiological Sciences, 
Chiba (Japan). Jan 1989. (In Japanese). (CONF-8712149-: 19. 
NIRS symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed 
dose evaluation and medical care of radiation accidents. Order 
Number DE90001023. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

There are two important points for an effective application of 
decontamination procedures. One is the organizing method of re- 
sponsible decontamination teams. The team should be directed by 
medical doctor with the knowledge of decontamination of 
radionuclides. The other point is the piace of application of the de- 
contamination. Hospitals and clinics, especially with a department of 





nuclear medicine, or specialized units such as an emergency medi- 
cal center are preferable. Before decontamination procedures are 
initiated, adequate monitoring of the body surface should be under- 
taken by a competent person in order to demarcate the areas which 
are contaminated. There are fundamental principles which are appli- 
cable to all decontamination procedures. (1) Precautions must 
always be taken to prevent further spread of contamination during 
decontamination operations. (2) Mild decontamination methods 
should be tried before resorting to treatment which can damage the 
body surface. The specific feature of each contamination varies 
widely in radionuclides involved, place and area of the contamina- 
tion, condition of the contaminated skin such as whether the skin is 
wounded or not, and others. Soap and water are usually good 
detergents in most cases. If they fail, orange oil cream (SU- 
PERDECONCREAM, available from Tokyo Engineering Co.) 
specially prepared for decontamination of radionuclides of most fis- 
sion and corrosion products may be used. Contaminated hair should 
be washed several times with an efficient shampoo. (author). 


50867 (NIRS-M-71, pp. 161-169) Radiation-induced bio- 
chemical changes in blood and Urine : a Review. Ohyama, 
Harumi (National Inst. of Radiological Sciences, Chiba (Japan)). Na- 
tional Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (in 
Japanese). (CONF-8712149-: 19. NIRS symposium, Chiba 
(Japan), 10-11 Dec 1987). In Exposed dose evaluation and medical 
care of radiation accidents. Order Number DE90001023. Available 
from NTIS (US Sales Only), PC A11/MF A01. 

Accidental exposure to radiation induces various biochemical 
changes in the irradiated persons. Investigations have been con- 
ducted to find simple and sensitive biochemical indicators useful for 
an early diagnosis of radiation injury. Linear dose dependent in- 
crease in urinary excretion of metabolites such as deoxycytidine, 
taurine, creatine/creatinine was observed with animal experiments. 
Exposure of the salivary gland induced increases in serum and 
urine amylase in man. Temporal increase in the several enzyme ac- 
tivities was also noticed. According to the report on the Chernobyl 
accident, a marked increase in amylase occurred shortly after irradi- 
ation. Biochemical studies revealed manifestation of malfunction of 
liver and kidney in later phase of the radiation insult. To data there 
is still no biochemical indicator available to evaluate precise ab- 
sorbed doses. However, it must be emphasized that biochemical 
analyses are essential for diagnosis, treatment as well as prognosis 
of the patients of accident. Further investigations are needed to find 
better biochemical indicators utilizing recent knowledge and tech- 
niques of biochemistry. 


50868 (NIRS-M-—71, pp. 180-184) Effects of acute radiation 
injuries on blood coagulation. Aoki, Nobuo (Tokyo Medical and 
Dental Univ. (Japan). School of Medicine). National Inst. of Radio- 
logical Sciences, Chiba (Japan). Jan 1989. (in Japanese). 
(CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 
1987). In Exposed dose evaluation and medical care of radiation 
accidents. Order Number DE90001023. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

Studies on acute radiation effects on blood coagulation, appeared 
in the IAEA report on Chernobyl radiation accident and the past 
literatures, are reviewed. The possibility of involvement of intravas- 
cular coagulation was discussed. (author). 


50869 


(NIRS-M-71, pp. 195-200) Cutaneous reaction to radi- 
ation and their treatment. Okamoto, Shoji (Chiba Univ. (Japan). 
School of Medicine). National Inst. of Radiological Sciences, Chiba 


(Japan). Jan 1989. (In Japanese). (CONF-8712149-: 19. NIRS 
symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed dose 
evaluation and medical care of radiation accidents. Order Number 
DE90001023. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

Acute radiation dermatitis were reported of iridium 172 under poor 
administration which radiated locally on the skin of hands and fin- 
gers of oil company workers. Atomic bomb over Hiroshima and 
Nagasaki killed many people by total body skin exposure. Many 
workers and firemen were radiated by beta and gamma rays in the 
Chernobyl’ accident, where 19 of 28 death cases died by radiation 
burn. 8 patients with 60-100% burn area died in 15-24 days after 
the explosion. Of 12 patients with 30-60% burn area, 6 died by 
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burn. 21 cases of 30% burn area did not die in spite of mild or se- 
vere bone marrow depression. In all these cases, areas of skin 
ulcers epithelized with dry and wet scales till 50-60 days after the 
explosion, except large area (20-25cm?) transplanted. In this acci- 
dent, severe radiation burn due to the beta ray irradiation occured 
with endogeneous intoxication, renal disturbance, blood biochemical 
changes and bleeding. Oral, pharyngeal and intestinal membrane 
were irradiated by beta ray and were ulcerated so they could hardly 
eat. The treatment of these cases with acute radiation dermatitis 
should be performed by the procedure of treatment of burn, locally 
and systematically. Local treatment should be performed by topical 
application of antibiotic ointment or adrenocortical steroid ointment 
with antibiotics. In severe burn, systemic treatment with plasma and 
other fluids for burn shock should be performed, corresponding to 
the area and depth of radiation burn. (A.Y.). 


50870 (NIRS-M—71, pp. 143-151) Stable iodine in nuclear ac- 
cident. Response of USSR and surrounding countries in 
Chernobyl accident. Imahori, Akira (Juntendo Univ., Tokyo 
(Japan). School of Medicine). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Jan 1989. (in Japanese). (CONF-8712149-: 
19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). in Exposed 
dose evaluation and medical care of radiation accidents. Order 
Number DE90001023. Available from NTiS (US Sales Only), PC 
A11/MF A01. 

In Nuclear power plant accidents, sheltering, evacuation and sta- 
ble iodine administration are main protective measures for the 
public surrounding nuclear sites. In Chernobyl nuclear power plant 
accident in 1986, stable iodine, KI, was administered to the general 
public in USSR and Poland, the first experience in 30 years history 
of nuclear power in the world. Some countries including Japan, hav- 
ing nuclear power plants, have already prepared specific program, 
stockpiling or predistribution of stable iodine for the general public 
against nuclear accidents. However, there are controversies about 
validity of stable iodine program for the general public, and the poli- 
cies of stable iodine program are different from country to country. 
In this paper, the details of stable iodine administration to the public 
in USSR and surrounding countries in the Chernobyl accident, are 
introduced and some concerns about stable iodine program to the 
general public are discussed. (author). 


50871 (NIRS-M—71, pp. 201-203) Plastic surgical treatments 
for burns. Makino, Koreo (Tokyo Medical Coll. (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (In Japan- 
ese). (CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 
10-11 Dec 1987). In Exposed dose evaluation and medical care of 
radiation accidents. Order Number DE90001023. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

Published in summary form only. SKIN/radiation burns; SKIN; RA- 
DIODERMATITIS; DOSE-RESPONSE RELATIONSHIPS; BLOOD 
FLOW; SURGERY; FIRST AID; THERAPY 


50872 (NIRS-M-71, pp. 214-227) HLA in bone marrow trans- 
plantation. Tsuji, Kimiyoshi (Tokai Univ., Isehara, Kanagawa 
(Japan). School of Medicine). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Jan 1989. (in Japanese). (CONF-8712149-: 
19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed 
dose evaluation and medical care of radiation accidents. Order 
Number DE90001023. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

It has been well understood that human major histocompatibility 
antigen system, HLA is the most important role in the allo transplan- 
tation. Therefore, the structure of HLA genes was presented by the 
recent information (1987). Moreover, their functions in vitro and in 
vivo also were described. Finally, bone marrow transplantation and 
HLA network system in Japan against HLA mismatched case was 
proposed. It is eagerly expected that functional and clinical bone 
marrow transplantation in Japan could be succeeded. (author). 


50873 (NIRS-M-71, pp. 228-237) Colony stimulating factors 
and their clinical implication. Asano, Shigetaka (Tokyo Univ. 
(Japan). Inst. of Medical Science). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Jan 1989. (In Japanese). (CONF-8712149-: 
19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed 
dose evaluation and medical care of radiation accidents. Order 
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Number DE90001023. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

Granulocytes and macrophage are dependent for their production 
and/or functional activation in vitro on the presence of a family of 
glycoproteins. They are generally called colony-stimulating factors 
(CSFs) because of their capacity to stimulate colony formation in 
semi-solid cultures, and are currently classified into four distinct 
subtypes, that is, Multi-CSF, GM-CSF, G-CSF and M-CSF, accord- 
ing to the cell type of colonies formed under their stimulation or 
their target cell specificity. All of the murine and human CSF sub- 
types and the genes for them have become available in a purified 
form and in a large scale, and now allow us to investigate their 
interactions, the mechanisms for their actions, the cell-cell interac- 
tions leading to their production and secretion, and their actions in 
vivo. Furthermore, the preclinical and/or clinical studies which were 
carried out using the purified CSFs strongly indicate that human 
CSFs will be effective strategies for preventing and treating oppor- 
tunistic bacterial and fungal infection as a major cause of death in 
granulocytopenic patients. (author). 


50874 (OEFZS-A-1418) Lymphocytic subsets in occupa- 
tionally exposed persons. Tuschi, H.; Kovac, R.; Wottawa, A. 
Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. (Aus- 
tria). Apr 1989. 14p. (BL-818/89). Available from the Austrian 
Research Centre Seibersdorf, A-2444 Seibersdorf (Austria). 

Limited Distribution. 

The percentage of CD2, CD4, CD8 and NK cells of peripheral 
blood was investigated in persons occupationally exposed to very 
low doses of ionizing radiation. Investigations were carried out by 
monocional antibodies and flow-cytometry. While significant effects 
of age and smoking habits on the relative number of CD8 cells and 
CD4/CD8 ratios could be established, no influence of the very low 
radiation exposure on the profile of lymphocytic cells in blood was 
found, except a very slight effect on the relative number of total T 
cells (= CD2 cells). 7tabs., 2figs., 16refs. (Author). 


50875 
protection and radiation accidents]: Foreign trip report, 
September 10-15, 1989. Fry, R.J.M. Oak Ridge National Lab., TN 
(USA). 25 Sep 1989. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90000795. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The traveler presented a paper in the symposium: Skin: its rele- 
vance in radiological protection and radiation accidents. The paper 
included work on the effects of radiation on the components of the 
immune system in the skin carried out in the Biology Division. 


(ORNL/FTR-3382) [Skin: Its relevance in radiological 


50876 (PNL-6450-22-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Dennis, B.S. (comp.). 
Pacific Northwest Lab., Richland, WA (USA). Aug 1989. 47p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. Order Number DE89017838. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This monthly report summarizes the technical progress and 
project status for the Hanford Environmental Dose Reconstruction 
(HEDR) Project being conducted at Pacific Northwest Laboratory 
(PNL) under the direction of a Technical Steering Panel (TSP). The 
TSP is composed of experts in numerous technical fields related to 
this project and represents the interests of the public. The US De- 
partment of Energy (DOE) funds the project. The project is divided 
into the following technical tasks. These tasks address each of the 
primary steps in the path from radioactive releases to dose esti- 
mates: source terms; environmental transport; environmental 
monitoring data; demographics, agriculture, and food habits; and 
environmental pathways and dose estimates. The source terms task 
will develop estimates of radioactive emissions from Hanford facili- 
ties since 1944. These estimates will be based on historical 
measurements and production information. The environmental 
transport task will reconstruct the movement of radioactive materials 
from the areas of release to populations. Movement via the atmos- 
phere, surface water (Columbia River), and ground water will be 
studied. The environmental monitoring task will assemble, evaluate, 
and report historical environmental monitoring data. A major effort of 
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this task is to separate Hanford as a source of radionuclide concen- 
trations in the environment from concentrations due to natural 
sources and nuclear testing fallout. 


50877 (SS-88-14) Comparisons between longtime stable 
environmentally toxic substances and nuclear waste - a litera- 
ture study. Persson, L. National Inst. of Radiation Protection, 
Stockholm (Sweden). 6 Jul 1988. 14p. (In Swedish). Order Number 
DE90602520. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The chemical and radiological risks from nuclear wastes can be 
compared as they both have genotoxic effects. Comments are given 
to the problem of comparing risks from different genotoxic sub- 
stances. (97 refs.) (L.E.). 


50878 (TsNIIAI-ON-5-88) Comparative analysis of effective- 
ness of chronic external irradiation at different dally doses. 
Goloshchapov, P.V.; Bojtsova, V.P.; Vorob’eva, M.|. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. 49p. (In Russian). Order Number DE90601327. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

T-15838. 

The experimental findings obtained on 1379 rats exposed to ex- 
ternal chronic '°7Cs gamma irradiation for the duration-of-life 
starting at 100 days of age are presented in the paper. 10 exposure 
levels were used. Daily doses ranged from 0,19 to 13,5 sGy per 
day with mean after-survival time ranging from 741 to 341 days. All 
radiation doses were given over 24 hour periods with minimal inter- 
ruption. The data on survival rate, causes of death, life-shortening 
were analyzed. It has been established that there is a tendency to a 
reduction in life span for all exposure levels though this lifeshorten- 
ing is not statistically significant at exposure doses up to 0,7 sGy 
per day. Statistical analysis of death causes distribution after cor- 
rection for competion risks according to the Kaplan-Meier method is 
presented. It has been shown that in each case the cause of life- 
shortening in rats irradiated at daily doses up to 3,5 sGy per day 
falls within the range of the established death causes. This life- 
shortening has been foung to be not specific. Statistical analysis of 
death causes and age-specific death rate shows that chronic 
gamma irradiation at daily dose up to 3,5 sGy per day causes pre- 
matures ageing. The results obtained may be used for comparison 
with the findings of experiments carried out under different condi- 
tions of radiation exposure. 


50879 (UCID—18538-Rev.1) Resuspension studies at Bikini 
Atoll: Revision 1. Shinn, J.H.; Homan, D.N.; Robison, W.L. 
Lawrence Livermore National Lab., CA (USA). Aug 1989. 27p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE89017751. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The following experiments were conducted on Bikini Atoll to pro- 
vide key parameters for an assessment of inhalation exposure from 
plutonium-contaminated dust aerosols: (1) a characterization of 
background (plutonium activity, dust, plutonium, sea spray, and 
organic aerosol concentrations), (2) a study of plutonium resuspen- 
sion from a bare field, (3) a study of plutonium resuspension by 
traffic, and (4) a study of personal inhalation exposure. Studies sim- 
ilar to (1) and (2) have been previously performed at Enewetak 
Atoll. 9 refs., 5 figs., 8 tabs. 


50880 (UCRL-101355-Rev.1) ARAC: Early phase dose as- 
sessment for the DOE FRMAP. Sullivan, T.J.; Nasstrom, J.S.; 
Greenly, G.D. Lawrence Livermore National Lab., CA (USA). Aug 
1989. 7p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract W-7405-ENG-48. Order Number DE90001052. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Atmospheric Release Advisory Capability (ARAC) is a United 
States government Department of Energy (DOE)-sponsored 
emergency-response service designed, developed, and established 
at Lawrence Livermore National Laboratory (LLNL) to provide real- 
time predictions of the radiation dose levels resulting from the 
release of airborne radioactive material. Under the auspices of the 
US Federal Radiological Emergency Response Plan (FRERP), all 
major US federal agencies now have access to the ARAC service. 
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In the event of a radiological accident that leads to implementation 
of the FRERP, DOE is responsible for activating the Federal Radio- 
logical Monitoring and Assessment Program (FRMAP). ARAC is the 
modeling or simulation capability that would provide the FRMAP 
with initial consequence assessments and visual depictions of an 
accident’s impact. From first alert until full staffing and activation of 
the Federal Radiological Monitoring and Assessment Center (FR- 
MAC), ARAC’s calculations would be a primary source of 
consequence estimation. Once the FRMAC measurement and mon- 
itoring systems are activated (18-24 hours), the ARAC calculations 
begin to transition over to roles such as (1) a reference for mea- 
surement data consistency checks, (2) source term derivation (if 
unknown) from measurements and model simulations, (3) material 
mass budget reconciliations, and (4) long range consequence, de- 
tectability, and ultimate fate in the environment. 5 refs., 1 fig. 


50881 Replication of adeno-associated virus in cells irradi- 
ated with UV light at 254 nm. Yakobson, B. (Weizmann Institute of 
Science, Rehovot (Israel)); Hrynko, T.A.; Peak, M.J.; Winocour, E. 
Joumal of Virology (USA), 63(3): 1023-1030 (Mar 1989). DOE 
Contract W-31-109-ENG-38. 

Irradiation of simian virus 40 (ori mutant)-transformed Chinese 
hamster embryo cells (OD4 line) with UV light induced a cellular 
capacity which supported a full cycle of helper-independent adeno- 
associated virus replication. Monochromatic UV light at 254 nm was 
about 1,000-fold more effective than UV light at 313 nm, indicating 
that cellular nucleic acid is the primary chromophore in the UV- 
induced process leading to permissiveness for adeno-associated 
virus replication. The UV irradiation and the infection could be sepa- 
rated for up to 12 h without substantial loss of permissiveness. 
During this time interval, the induction process was partly sensitive 
to cycloheximide, suggesting a requirement for de novo protein syn- 
thesis. 


50882 Using charged-particle microbeams to study mecha- 
nisms of carcinogenesis. Braby, L.A. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)); Reece, W.D. Nuclear instruments and 
Methods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.2): 1284-1286 (Apr 
1989). DOE Contract ACO6-76RL01830. (CONF-881151-—: 10. inter- 
national conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

A major factor limiting experimental studies of the effects of high 
linear-energy-transfer (LET) radiations has been the random distri- 
bution of radiation tracks. Because of this random distribution and 
the large dose delivered to cells hit by a particle, only a very small 
fraction of the cells in a given tissue will actually be irradiated if the 
tissue receives a dose typical of those to which the general public 
or radiation workers are exposed. Particles from the tandem accel- 
erator, collimated into a microbeam of approximately 5 4m diameter 
are being used to overcome this limitation. Each particle will be 
counted as it passes through a thin plastic scintillator and a cell. 
The course of a charged-particle track through the cell is precisely 
controlled, and the development of each cell can be followed to de- 
termine the consequences of that specific irradiation. Experiments 
now being developed will investigate the effects of the dose rate of 
alpha-particle irradiation on the malignant transformation of cells. 
This approach also offers opportunities for new insights into many 
other processes, including mutation, birth defects, and altered cell 
function. (orig.). 
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Refer also to citation(s) 48843, 48870, 49158, 49597, 50696, 
50721, 50738, 50799 


50883 (AD-A-208423/4/XAB) Effects of air pollution on hu- 
man exercise performance. Frykman, P.N. Army Research Inst. of 
Environmental Medicine, Natick, MA (USA). 1988. 6p. Available 
from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Applied Sport Science Research, Vol. 2, No. 4, 66- 
71(1988). 

Cities, with their attendant industry, automotive traffic, and higher 
population densities, are large-scale pollution sources. It is evident 
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that living in a city can routinely bring us into contact with consider- 
able amounts of air pollution. Air pollution is not strictly an urban 
problem. The smog generated by agricultural burning and mining 
operations can generate staggering amounts of pollution. Natural 
disasters such as forest fires, dust storms, and volcanic eruption 
often result in large amounts of airborne contaminants. In recent his- 
tory there has been a succession of air-pollution catastrophies. At 
London, coal and coke burning provided the energy for industry and 
home heating. England’s consumption of these fuels resulted in 4.7 
million tons of the pollutant sulfur dioxide being discharged into the 
air over southern England each year. In the first week of December, 
1952, the weather conditions in London left a thick fog trapped be- 
neath a thermal inversion layer. The air was stagnant and the 
smoke soot and sulfur dioxide from the burning coal and coke build 
up in the atmosphere. Visibility was so drastically impaired that the 
public buses were forced to drive with their lights on during the day. 


50884 (AD-A-208552/0/XAB) Evaluation of weapons’ com- 
bustion products in armored vehicles. Final report, 30 
September 1986-14 December 1988. Menzies, K.T.; Randel, M.A.; 
Quill, A.L.; Roberts, W.C. Little (Arthur D.), Inc., Cambridge, MA 
(USA). 1 Jan 1989. 226p. Available from NTIS, PC A11/MF A01. 

See also Appendix A and B, AD-A208 553. 

The U.S. Army Biomedical Research and Development Labora- 
tory defined an extensive research program to address the 
generation of potentially toxic propellant combustion products in 
crew compartments of armored vehicles during weapons firing. The 
major objectives of the research were: (1) to determine the pres- 
ence and concentration of propellant combustion products, (2) to 
determine potential crew exposure to these combustion products, 
and (3) to assess the efficacy of field monitoring in armored vehi- 
cles. To achieve these goals, air monitoring was conducted in 
selected armored vehicle types, i.e., M109, M60, M3, M1, at several 
Army installations. Auxiliary information concerning the specific mu- 
nitions fired and the Training and Doctrine Command (TRADOC) or 
Forces Command (FORSCOM) firing scenarios was collected so 
that a comparison of pollutant concentrations generated by specific 
weapons both within vehicle types and between vehicle types could 
be made. 


50885 (AD-A-208553/8/XAB) Evaluation of weapons’ com- 
bustion products in armored vehicles. Appendix A: Sampling 
and analysis methods. Appendix B: Analytical data. Final re- 
port, 30 September 1986-14 December 1988. Menzies, K.T.; 
Randel, M.A.; Quill, A.L.; Roberts, W.C. Little (Arthur D.), Inc., Cam- 
bridge, MA (USA). 1 Jan 1989. 159p. Available from NTIS, PC 
AO8/MF A01. 

See also Appendix C and D, AD-A208 554. 

The U.S. Army Biomedical Research and Development Labora- 
tory defined an extensive research program to address the 
generation of potentially toxic propellant combustion products in 
crew compartments of armored vehicles during weapons firing. The 
major objectives of the research were (1) to determine the presence 
and concentration of propellant combustion products, (2) to deter- 
mine potential crew exposure to these combustion products, and (3) 
to assess the efficacy of field monitoring in armored vehicles. To 
achieve these goals, air monitoring was conducted in selected ar- 
mored vehicle types, i.e., M109, M60, M3, M1, at several Army 
installations. 


50886 (AD-A-208554/6/XAB) Evaluation of weapons’ com- 
bustion products in armored vehicles. Appendix C: Summary 
of descriptive statistics (proc tabulate). Appendix D: Summary 
of comparative statistics. Final report, 30 September 1986-14 
December 1988. Menzies, K.T.; Randel, M.A.; Quill, A.L.; Roberts, 
W.C. Little (Arthur D.), Inc., Cambridge, MA (USA). 1 Jan 1989. 
410p. Available from NTIS, PC A18/MF A01. 

See also AD-A208553. 

The U.S. Army Biomedical Research and Development Labora- 
tory defined an extensive research program to address the 
generation of potentially toxic propellant combustion products in 
crew compartments of armored vehicles during weapons firing. The 
major objectives of the research were (1) to determine the presence 
and concentration of propellant combustion products, (2) to deter- 
mine potential crew exposure to these combustion products, and (3) 
to assess the efficacy of field monitoring in armored vehicles. To 
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achieve these goals, air monitoring was conducted in selected ar- 
mored vehicle types, i.e., M109, M60, M3, M1, at several Army 
installations. Auxiliary information concerning the specific munitions 
fired and the Training and Doctrine Command (TRADOC) or Forces 
Command (FORSCOM) firing scenarios was collected so that a 
comparison of pollutant concentrations generated by specific 
weapons both within vehicle types and between vehicle types could 
be made. 


50887 (CONF-880692-22) Biological markers in environ- 
mental sentinels to establish exposure to, and effects of, 
atmospheric toxicants. McCarthy, J.F.; Tschaplinski, T.J. Oak 
Ridge National Lab., TN (USA). [1989]. 31p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 82. 
Air and Waste Management Association annual meeting and exhibi- 
tion; Anaheim, CA (USA); 25-30 Jun 1989. Order Number 
DE90001072. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper will discuss an approach that can contribute to evalu- 
ating the exposure of organisms to airborne toxicants, and can be 
particularly valuable as a tool to evaluate the biological significance 
of that exposure (NRC 1987). The approach is based on biological 
monitoring of animals and plants in areas impacted by airborne 
toxicants, and, more specifically, on measurement of molecular, bio- 
chemical, and physiological biological markers (biomarkers) in target 
species. In this context, the measurement of body burdens of per- 
sistent compounds (or metabolites) and of biomarkers of exposure 
or effects, permit the animals and plants to serve as sentinels indi- 
cating the presence of bioavailable contaminants, as surrogates to 
estimate the possible exposure and risk to humans, and as short- 
term predictors of long-term adverse effects at a population or 
community level. 69 refs., 5 figs., 2 tabs. 


50888 (CONF-8907113—8) Patterns of mutational sensitivity 
to chemicals in poststem-cell stages of mouse spermatogene- 
sis. Russell, L.B. Oak Ridge National Lab., TN (USA). [1989]. 13p. 
Sponsored by U.S. DOE Energy Research; U.S. Department of 
Health and Human Services. DOE Contract AC05-840R21400. 
From 5. international conference on environmental mutagens; 
Cleveland, OH (USA); 10-15 Jul 1989. Order Number DE89017762. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

For a given spermatozoon participating in conception, only a rela- 
tively short period of its cell lineage has been spent in poststem-cell 
stages of spermatogenesis. For this reason, the male genome par- 
ticipating in formation of the conceptus is less likely to have been 
exposed to mutagens during poststem-cell stages than during sper- 
matogonial stem-cell of earlier stages. Nevertheless, in addressing 
questions of genetic hazard, the later stages cannot be ignored and 
may even represent a significant part of the risk if, as is already 
known for some mutagens, these cell types are disproportionally 
sensitive. Furthermore, the poststem-cell stages, which vary consid- 
erably amongst themselves in their array of chromosome and 
chromatin configurations, offer biological materials that are poten- 
tially useful in addressing questions of mutagenic mechanisms. 22 
refs., 4 tabs. 


50889 (DOE/ER/60654—2) Examination of the cell and mu- 
cous distribution in the airways of the lung: Performance 
report. Mercer, R.R. Duke Univ., Durham, NC (USA). Medical Cen- 
ter. [1989]. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-88ER60654. Order Number DE89017360. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

During this project period significant progress has been made in 
reaching the project goals. These include: analysis of the airway 
and airway cell nuclear depth distributions in the Sprague-Dawley 
rat; collection of additional surgical resection specimens from nor- 
mal nonsmoking middle-aged adults; significant data has been 
produced from the study of the airway cell and airway nuclear depth 
distribution in the lungs of the human; and the commencement of 
the determination of mucous depth and distribution in the airways of 
human lungs. 


50890 


(EPRI-EN-6468) Effects of environmental and experi- 
mental design factors on culturing and testing of Ceriodaphnia 
dubia: Final report. Cooney, J.D.; DeGraeve, G.M.; Moore, E.L.; 
Lenoble, B.J.; Pollock, T.L.; Smith, G.J. Electric Power Research 
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Inst., Palo Alto, CA (USA); Battelle Columbus Div., OH (USA). c 
Sep 1989. 184p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

EPA has developed a 7-day toxicity test to evaluate effects of ef- 
fluents on Ceriodaphnia dubia survival and reproduction. This study 
evaluated effects of laboratory conditions and culturing and tests 
procedures on Ceriodaphnia survival and reproduction. Tempera- 
ture, food concentration, chamber size, solution renewal frequency, 
light quality, illumination, photoperiod, water type, and test organism 
age were evaluated to determine how these various factors affected 
individual culturing success and acceptibility and reproducibility of 
toxicity test results. Test conditions proposed by EPA were evalu- 
ated by varying individual environmental or experimental design 
conditions to determine a range of responses for survival and repro- 
duction under controlled conditions, both with and without a 
reference toxicant. For those conditions not specified by EPA (e.g., 
water hardness, light quality), a commonly used range of conditions 
was evaluated. 19 refs., 4 tabs. 


50891 (PB—89-197685/XAB) Influence of increasing chlorine 
content on the accumulation and metabolism of polychlorinated 
biphenyls (PCBs) by Paul’s Scarlet rose cells. Groeger, A.G.; 
Fletcher, J.S. Oklahoma Univ., Norman, OK (USA). Dept. of Botany 
and Microbiology. 1988. 7p. Available from NTIS, PC AO2/MF A01. 

Pub. in Plant Cell Reports, Vol. 7, 329-332(1988). 

Four radiolabeled congeners of biphenyls with increasing 
chlorine content (biphenyl; 1-monochlorobiphenyl;  2,2’,4,4’- 
tetrachlorobiphenyl; and 2,2’,4,4',5,5’-hexachlorobiphenyl) were 
provided to suspension cultures of rose (Rosa sp. vc. Paul’s Scarlet) 
for four days. Both the kinetics of (14)C exchange between the cells 
and medium, and the metabolism of the parent compounds de- 
pended on the chlorine content of the congeners. Analysis of both 
the cells and their medium showed that of the recovered radioactiv- 
ity 88%, 86%, and 3% of the biphenyl, 1-PCB, and 2,2',4,4’-PCB 
were metabolized respectively to polar and insoluble residue prod- 
ucts. The 2,2’,4,4’,5,5'-PCB did not appear to be metabolized. 


50892 (PB-89-198279/XAB) Method for conducting labora- 
tory toxicity degradation evaluations of complex effluents. 
DeGraeve, G.M.; Clement, W.H.; Arthur, M.F. Battelle Columbus 
Div., OH (USA). Jun 1989. 28p. Available from NTIS, PC A03/MF 
AO1. 

A method is described to measure the persistence of effluent toxi- 
city. Fate pathways of photolysis, volatilization, oxidation, sorption, 
and microbial degradation are included. The method is intended to 
use without identifying the toxicants and is suitable for acute and 
chronic toxicity. 


50893 (PB—89-201008/XAB) Genotoxic exposure assess- 
ment by simplified DNA analysis. Prichard, H.M. Texas Univ., 
Houston, TX (USA). School of Public Health. 23 Nov 1988. 8p. 
Available from NTIS, PC A02/MF A01. 

The project developed a sensitive and practical test for human 
exposures to genotoxic agents. The test is based on observable 
changes in the 340 bp subsequence produced by Eco-R1 restriction 
of DNA obtained from peripheral leukocytes. DNA is extracted from 
human leukocytes subsequent to in vitro genotoxic challenge by 
ionizing radiation or various chemical agents. The 340 bp alphoid 
sequence is subjected to Eco-R1 restriction, and secondary treat- 
ment to induce breakage at damaged sites. Breakage is determined 
by the distribution of a labeled 340 bp probe after electrophoresis 
and hybridization. Alternative methods of quantifying breakage are 
concurrently evaluated when appropriate. The development of a 
practical assay for genetic damage in the occupational setting 
would have a number of practical implications, the most immediate 
being a supplement to conventional personnel monitoring. While an 
assay for general genetic damage would most probably lack agent 
specificity, the agent is known in many routine occupational situa- 
tions and in many cases of accidental exposure. Another application 
would be the assessment of genetic damage in exposure conditions 
so complex that conventional monitoring techniques cannot produce 
a meaningful interpretation of the situation. 





50894 (PB-89-202386/XAB) Growth of cotton under chronic 
ozone stress at two levels of soil moisture. Miller, J.E.; Patter- 
son, R.P.; Heagle, A.S.; Pursley, W.A.; Heck, W.W. Agricultural 
Research Service, Washington, DC (USA). 1988. 12p. Available 
from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Environmental Quality, Vol. 17, No. 4, 635- 
643(1988). 

Recent field research has shown that ambient concentrations of 
ozone(O3) have the potential to reduce yield of a number of eco- 
nomically important crop species. Less emphasis has been placed 
on characterization of the effects of O3 on growth of the total plant 
that ultimately determines yield. In this study, the authors measured 
season-long growth of field-grown cotton that was exposed to a 
range of O3 concentrations at two levels of soil moisture, well- 
watered (WW) and water-stressed (WS). The cotton was exposed 
for 12 b/d throughout the growing season in open-top chambers to 
five O3 concentrations. Three cotton plants were sampled from each 
chamber at 2-to 3-wk intervals during the season, and biomass and 
growth measurements were made on all major plant parts. Ozone 
stress reduced leaf and root biomass in particular, while stem 
tissues were less affected. Water stress caused fewer significant ef- 
fects overall than did O3, although it appeared to reduce the growth 
of most plant parts, especially at low O3 concentrations. 


50895 (PB—89-866883/XAB) Toxicity of manganese. January 
1970-July 1989 (Citations from the NTIS data base). Report for 
January 1970-July 1989. National Technical Information Service, 
Springfield, VA (USA). Aug 1989. 117p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—88-860127. 

This bibliography contains citations concerning the toxicity, car- 
cinogenicity, environmental pollution, and other hazards and 
adverse effects of manganese. The detection, characterization, ana- 
lytical methods, standards, and removal from the environment are 
considered. These aspects of manganese are dealt with in relation 
to aquatic and terrestrial flora and fauna, including man. Man- 
ganese pollution from mining operations is also discussed. (This 
updated bibliography contains 178 citations, 17 of which are new 
entries to the previous edition.) 


50896 
ing: 


(RFP—4362) Toxic chemical release weighted rank- 
Hazardous Materials Modeling Project. Petrocchi, A.J. 
Rockwell International Corp., Golden, CO (USA). Rocky Flats Plant. 
19 Jul 1989. 12p. Sponsored by U.S. DOE Defense Programs. 


DOE Contract AC04-76DP03533. Order Number DE89017589. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The weighted ranking as used in this report is an attempt to com- 
bine total air release with recognized exposure limit for each toxic 
chemical io arrive at a single ranking factor called Release Expo- 
sure Index (REI) which takes both release amount and degree of 
hazard into consideration. The REls can then be used in decision 
making to prioritize how these chemicals are addressed. 2 tabs. 


50897 (SBI-R-199) Indoor climate problems. Investigation 
and remedy. Valbjoern, O.; Hagen, H.; Kukkonen, E.; Sundell, J. 
Statens Byggeforskningsinstitut, Hoersholm (Denmark). 1989. 57p. 
(In Danish). Available from Available on loan from Risoe Library, 
DK-4000 Roskilde. 

Rarely has it been possible to explain symptoms such as mucous 
membrane irritation, headache and extreme fatique as resulting only 
from the influence of formaldehyde, dust or low humidity in build- 
ings. It is suggested that psycho-social factors, static electricity, 
noise, lighting and odours, in conjunction with air quality and 
thermal climate, could be significant. Tables are presented which il- 
lustrate the prevalence of certain symptoms and important physical 
and chemical factors and their possible effects. Poor ventilation (not 
helped by efforts to save energy) and mould pollutants, inadequate 
cleaning etc. are important causal factors. Recommendations are 
given on the planning of investigation procedures, and it is sug- 
gested that the following aspects especially should be observed: 
Tobacco smoking, location of copying machines and laserprinters, 
odours, cleaning niveau, intense paper-handling, water damage, 
moulds, siting of outside air intake, short-circuiting of pollutants from 
exhaust ventilation systems, use of central or locally situated humid- 
ifiers and the number of employees in the room. Random 
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measurement of carbon dioxide content, and air temperature, con- 
trol of air flows and evaluation of factors pointed out by employees 
should be carried out. After this a very thorough investigation of the 
ventilation system should take place, followed by measurement of 
motivated factors such as man-made mineral fibres. Finally, em- 
ployees should be examined medically, and specific exposures 
should be studied, for example a qualitative study of volatile organ- 
ics together with a toxicological evaluation, and a microbiological 
study in connection with provocation tests. (AB) 11 refs. 


50898 (UCRL—101500) New mutagens from cooked food. 
Felton, J.S.; Knize, M.G. Lawrence Livermore National Lab., CA 
(USA). 11 Jul 1989. 18p. Sponsored by U.S. Department of Health 
and Human Services. DOE Contract W-7405-ENG-48. (CONF- 
8907128-1: Mutagens and carcinogens in the diet, Madison, WI 
(USA), 5-7 Jul 1989). Order Number DE89015329. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Concern about the role of diet in human cancer has prompted the 
search for compounds in common foods that may act as tumor ini- 
tiators by producing somatic cell mutations. Analyses of pyrolyzed 
amino acids and proteins, and of cooked high-protein foods have 
led to the discovery of several classes of highly mutagenic hetero- 
cyclic aromatic amines. This report will concern itself with the 
isolation, identification, and formation of these biologically active 
agents. 50 refs., 1 fig., 2 tabs. 


50899 (UCRL-101730) Mutagenicity of burnt gun propel- 
lants. Felton, J.S.; Lewis, P.; Knize, M.G.; Miller, G. Lawrence 
Livermore National Lab., CA (USA). 2 Aug 1989. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8907113—9: 5. international conference on environmental 
mutagens, Cleveland, OH (USA), 10-15 Jul 1989). Order Number 
DE90000191. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The use of the Ames/Salmonella assay as a workplace monitor- 
ing method is a long-standing practice at LLNL. This practice has 
led to the discovery of very mutagenic soot in and around a 4 inch 
test gun. To the authors’ knowledge this is the first finding of muta- 
genic components in the residue from gun propellants, although 
there have been numerous reports of mutagenic compounds asso- 
ciated with high explosives — compounds of entirely different 
chemical composition (Won et al., 1976). In addition, Ase et al., 
1985, analyzed the propellant combustion products of both a M16 
rifle and a 105 mm caliber gun with HPLC and GC/MS methods, 
and found a number of PAHs with known toxicological effects. No 
biological analysis was done on the residues. Further investigation 
in our laboratory found that direct acting mutagens where produced 
upon open burning of the propellants. Small gauge firearms when 
tested also showed mutagenic residue. Preliminary efforts to identify 
the mutagenic components estimate that 2-3 compounds are re- 
sponsible for the biological activity. The identity of these compounds 
is under investigation. 8 refs., 4 tabs. 


50900 (UCRL-101731) Metabolism of food derived muta- 
gens and 2-acetylaminofluorene by purified rabbit and cDNA 
expressed human cytochromes P450. McManus, M.E.; Burgess, 
W.M.; Veronese, M.E.; Felton, J.S.; Knize, M.G.; Snyderwine, E.G.; 
Quattrochi, L.C.; Tukey, R.H. Lawrence Livermore National Lab., 
CA (USA). Aug 1989. 11p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-8907113-10: 5. 
international conference on environmental mutagens, Cleveland, OH 
(USA), 10-15 Jul 1989). Order Number DE900001839. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have focused on the cytochrome P450 system since most 
chemicals require metabolism before being mutagenic or carcino- 
genic. The cytochrome P450 system is a super gene family of 
proteins and preliminary in vivo data in humans suggest that vari- 
ability in the expression of particular isozymes is linked to certain 
types of cancer. Therefore as an initial attempt to establish the con- 
tribution dietary mutagens play in the incidence of human cancer 
we have determined the substrate specificity of rabbit and human 
cytochrome P450’s for heterocyclic aromatic amines. In addition, we 
have also determined the ability of human P450IA1 and P4501A2 to 
metabolize the model carcinogen 2-acetylaminofiuorene. 
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50901 (UCRL-101733) Genetic toxicology of the human: 
The current status of somatic gene mutation. Mendelsohn, M.L. 
Lawrence Livermore National Lab., CA (USA). Jul 1989. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-8907145-1: Biomonitoring and carcinogen risk 
assessment meeting, Cambridge (UK), 27-28 Jul 1989). Order 
Number DE89017896. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The four currently available methods for evaluating human so- 
matic gene mutation are described briefly and intercompared in 
terms of background frequencies, types of genetic lesion to which 
they respond, age structure, persistence, and responses to radia- 
tion, chemotherapy and smoking. The ensemble is then considered 
with regard to biomonitoring and carcinogenesis by reviewing 
specifically the collective capability to function as a dosimeter for 
environmental mutagens, as detectors of persons with DNA repair 
deficiencies, as a predictor of cancer, and as a general tool for hu- 
man risk assessment. Clearly, additional methods are needed to 
cover beyond lymphocytes and erythrocytes, and to provide a full 
spectrum of persistence, availability, ease of use and coverage of 
genetic lesion. The methods already can function as rough popula- 
tion dosimeters, but display large inter-person variability that is not 
yet understood well enough to allow reasonable individual dosime- 
try. Several of the important human recessive repair deficiencies 
cause major increases in mutant frequencies. They are readily de- 
tectable by these methods in their homozygous form, but so far are 
not detectable when heterozygotic. Prediction of cancer has yet to 
be demonstrated with these methods. The data, however, are very 
sparse and should be expanded considerably in the near future. 
Also it is premature to evaluate these fledging methods for human 
risk assessment and environmental carcinogenesis. 25 refs. 


50902 H.R. 5442: A bill to provide the Environmental Protec- 
tion Agency and the public with additional information about 
asbestos products. Introduced in the House of Representa- 
tives, One Hundredth Congress, Second Session, October 3, 
1988. 4p. Government Printing Office, Washington, DC (1988). 

A bill was introduced in the House of Representatives to provide 
the U.S. EPA and the public with additional information about as- 
bestos products. This act was entitled the Asbestos Information Act 
of 1988. 


50903 


Bioaccumulation and tissue distribution of a quater- 
nary ammonium surfactant in three aquatic species. Knezovich, 
J.P. (Lawrence Livermore National Laboratory, CA (USA)); Lawton, 
M.P.; Inouye, L.S. Bulletin of Environmental Contamination and Tox- 


icology (U.S.-West Germany) (USA), 
DOE Contract W-7405-ENG-48. 

Quaternary ammonium compounds (QACs) are commonly used 
as surfactants in drilling muds and fabric softeners and as biocides 
in antiseptics and disinfectants. QACs and cationic polyelectrolytes 
elicit acute toxic effects in aquatic organisms by disrupting the 
structure and function of gill tissues, which may result in the suffo- 
cation of the organism. Little information is available, however, on 
the relative availability and distribution of QACs in the tissues of 
aquatic organisms. Information of this nature is required to under- 
stand the potential consequences of releases of sublethal 
concentrations of QACs into the aquatic environment. In this study, 
hexadecylpyridinium bromide (HPB; CAS #140-72-7) was selected 
as a compound for initial study because it belongs to a chemical 
class (alkylpyridinium QACs) that includes the most toxic and envi- 
ronmentally persistent QACs. Clams, minnows, and tadpoles were 
chosen as test organisms to define the relative availability of HPB 
to organisms that occupy distinctly different ecological niches. 


50904 Summary of carcinogenic potency and positivity for 
492 rodent carcinogens in the Carcinogenic Potency Database. 
Gold, L.S. (Lawrence Berkeley Lab., CA (USA)); Slone, T.H.; Bern- 
stein, L. Environmental Health Perspectives (USA), 79: 259-272 
(Feb 1989). 

A tabulation of carcinogenic potency (TDs9) by species for 492 
chemicals that induce tumors in rats or mice is presented. With the 
use of the Carcinogenic Potency Database, experimental results are 
summarized by indicating in which sex-species groups the chemical 
was tested and the respective evaluations of carcinogenicity. A 
comparison of three summary measures of TDs for chemicals with 
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more than one positive experiment per species shows that the most 
potent TDs value is similar to measures that average values or 
functions of values. This tabulation can be used to investigate 
associations between rodent potency and other factors such as mu- 
tagenicity, teratogenicity, chemical structure, and human exposure. 


5604 Other Environmental Pollutant Effects 
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50905 (AD-A-208392/1/XAB) Outdoor measurement of SAR 
(specific absorption rate) in a full-sized human model exposed 
to 29.9 MHz in the near field. Olsen, R.G.; Griner, T.A. Naval 
Aerospace Medical Research Lab., Pensacola, FL (USA). 1989. 
12p. Available from NTIS, PC A03/MF A01. 

Pub. in Bioelectromagnetics, Vol. 10, 161-171(1989). 

Localized and averaged specific absorption rates (SARs) were 
obtained in a full-size muscle-equivalent human model exposed to 
near-field 29.9-MHz irradiation at an outdoor facility. The model was 
positioned erect on a metallic groundplane 1.22 m (4 ft) from the 
base of a 10.8-m (35 ft) whip antenna with an input power of 1.0 
kW. For whole-body SAR, a mean value of 0.83 W/kg was 
determined using two gradient-layer calorimeters in a twin-well con- 
figuration. The localized SARs at 12 body locations were measured 
using nonperturbing temperature probes and were highest in the 
ankle region. It is concluded that average SAR measurements in a 
full-size phantom are feasible using a twin-calorimeter approach; 
measurements in the field are practical when human-size (183 x 61 
x 46 cm) calorimeters are used. 


50906 (AD-A-208412/7/XAB) Treatment of laser-induced 
retinal injuries. Annual report, October 1987-September 1988. 
Belkin, M.; Naveh, N. Tel Aviv Univ. (Israel). May 1989. 28p. Avail- 
able from NTIS, PC A03/MF A01. 

In a previous study the authors showed that the ocular response 
to laser-induced ocular injury is characterized by an enhancement 
in prostaglandin production and that steroid treatment curtailed this 
response. In this, they investigated the involvement of leukotrienes 
B4 (LTB4) and the following parameters were studied; LTB4 produc- 
tion by the retina-choroid, its accumulation in the vitreous, and 
changes in vitreal protein levels. In addition, the effect of an 
antileukotriene drug on the severity of the ocular inflammatory re- 
sponse will be studied. They suggest that LT involvement in the 
ocular response to trauma might be responsible for the immediate 
incapacitation and the late vision reduction. Measures to minimize 
leukotrienes production by drugs might attenuate the visual 
incapacitation. Future work will involve the study of the effect of an- 
tileukotriene drugs on the laser-induced ocular injury. 


50907 (DOE/BPA-945) Electrical and biological eftects of 
transmission lines: A review. Lee, J.M. Jr.; Chartier, V.L.; Hart- 
mann, D.P.; Lee, G.E.; Pierce, K.S.; Shon, F.L.; Stearns, R.D.; 
Zeckmeister, M.T. USDOE Bonneville Power Administration, Port- 
land, OR (USA). Jun 1989. 106p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE89017650. Avail- 
able from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This review describes the electrical properties of a-c and d-c 
transmission lines and the resulting effects on plants, animals, and 
people. Methods used by BPA to mitigate undesirable effects are 
also discussed. Although much of the information in this review per- 
tains to high-voltage transmission lines, information on distribution 
lines and electrical appliances is included. The electrical properties 
discussed are electric and magnetic fields and corona: first for 
alternating-current (a-c) lines, then for direct current (d-c). 


50908 (SNV-3539) Eye-flukes in fish, living in cooling wa- 
ter from nuclear power plants. Hoeglund, J.; Thulin, J. National 
Swedish Environmental Protection Board, Solna (Sweden). 1988. 
47p. (In Swedish). Order Number DE90602606. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We report here on the effects of raised water temperature on the 
prevalence, mean infrapopulation density and consequences of eye- 
flukes in fish. The study was mainly performed in the Biotest basin 
situated 120 km north of Stockholm, Sweden. This 1 km? basin is 
an enclosed brackish water (5 permillage) area receiving heated 
(about 8 degree C) cooling water (90 m*/s) from Forsmark nuclear 





power station. Both morphological and experimental studies of the 
parasite larvae of sampled fish indicate that we are dealing with 
four strains of Diplostomum, two of which occur in perch and the 
other two in roach. Since taxonomic revisions are under hand else- 
where we prefer to name these strains Diplostomum sp1-4. 
Metacercariae of D.sp 1 were found between the retina and sclera 
in the eye of perch while that of D.sp 4 were found in the eye-lens 
of roach in over 90 % of fish examined. Metacercariae of the other 
two D.-species and of Tylodelphys clavata and Cotylurus sp were 
found at lower frequencies. Cercariae of Diplostomum spp were 
found to develop from sporocysts in snails of the genus Lymnaea. 
The period of cercarial shedding starts about one month earlier and 
is also prolonged in the Biotest basin compared to the reference lo- 
cality. The infection procedure, however, is the same in both areas. 
During experimental infections with cercariae on yearlings of bleak 
we found a distinct correlation between an increased fry mortality 
and an increased cercariae density, a connection which was 
strengthened at increased water temperature. Furthermore, the re- 
sults indicate that the defence mechanisms of the fish respond 
slower towards infections with Diplostomum spp than that is known 
to be the case with bacterial infections. The speed with which the 
metacercariae accumulate in the eye of the fish is higher in the 
Biotest basin than in the reference locality. (Abstract Truncated) 
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50909 (CONF-8910154—2) Implementation of a Material 
Safety Data Sheets system using Oracle. Kilgore, D.G.; Haas, 
R.T. Oak Ridge National Lab., TN (USA). [1989]. 11p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC05-840R21400. From 
International Oracle User Group week; Dallas, TX (USA); 1-6 Oct 
1989. Order Number DE89014877. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A Material Safety Data Sheets (MSDS) system for the Depart- 
ment of Energy's (DOE's) Pittsburgh Energy Technology Center 
was implemented to run on a VAX running Oracle under VMS. This 
MSDS system was modelied after an existing one implemented un- 
der a non-relational DBMS on an IBM/MVS machine. The need to 
redesign the database for a relational system and the special con- 
sideration of Oracle LONG fields is discussed. An attempt was 
made to use SQL*Forms to create a user interface for the new 
system. Difficulty in creating a sufficiently “friendly” interface for oc- 
casional users, combined with the need to handle LONG fiels 
outside of Forms, resulted in a decision to write the interface in C 
and use the VAX Screen Management Facility or full-screen capa- 
bilities. 3 refs., 1 tab. 


50910 (LIS—83) Hints for the development of alarm and 
emergency plans according to the Inadvertent Release Ordi- 
nance. Wefers, H.; Delling, S.; Schulz, T. Landesanstalt fuer 
Immissionsschutz des Landes Nordrhein-Westfalen, Essen (Ger- 
many, F.R.). 1988. 57p. (In German). Available from Landesanstalt 
fuer Immissionsschutz des Landes Nordrhein-Westfalen, Essen 
(Germany, F.R.). 

A series of preparatory in-plant measures are necessary for effi- 
cient protection against or at malfunctions. These are broken down 
into internal and external steps and elucidated in Chapter 5. Chap- 
ter 6 describes an alarm plan. It comprises instructions concerning 
measures to be taken immediately after spotting a malfunction. It 
shows the flow of information in a diagram and names the authori- 
ties to be alerted. Following the alarm pian, a hazard protection 
plan is presented in Chapter 7. It provides instructions on technical 
measures to be taken in case of malfunction and also addresses 
confinement of hazards. The plan deals with informations on the lo- 
cation, substance and process informations, personnel safety 
measures, dispersion prognoses. Each plan should be tuned to the 
specific nature of the industrial plant involved. Both plans provide 
room for signature, date and time through which compliance with 
each measure is certified. (orig/HP). 
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50911 (CONF-881054—Vol.1, pp. 343-354) Integrated model 
of the Savannah River Plant, Aiken, South Carolina. Spaw, J.M 
(Everest Geotech Co., Houston, TX (USA)); Skinner, K.M.; Cigler, 
C.S.; Gibson, R.]. Analysas Corp., Oak Ridge, TN (USA). 1988. 
From 4. annual DOE model conference; Oak Ridge, TN (USA); 3-7 
Oct 1988. In 1988 DOE model conference proceedings. Volume 1. 
Order Number DE89014700. Available from NTIS, PC A15/MF A01. 

A multi-disciplinary approach was used to develop a detailed geo- 
logic model of the sedimentary sequence underlying the Savannah 
River Plant (SRP) site for groundwater flow modeling. Magnetic 
data and geophysical well logs were used to delineate features in 
the crystalline basement rocks that have influenced the distribution 
of the overlying sediments. Biostratigraphic data, sedimentary 
petrology studies of whole cores, geophysical well log interpreta- 
tions, and eustatic sea level charts were used to identify the 
lithostratigraphic units that are present, and to determine their distri- 
bution under the SRP site. The sedimentary succession is 
sand-rich, generally unconsolidated, and varies in thickness from 
800 to over 1200 feet. Three major facies associations are present, 
each with characteristic sand interconnectedness values and ranges 
of permeability. These facies occur as three major aquifers with 
highly interconnected sheet sands that alternate with three major 
aquitards with vertically interconnected channel sands. The upper- 
most unit contains multiple aquifers and aquitards that are only 
locally significant. Major downcutting channels were identified in the 
northwest portion of the SRP site, where they have breached the lo- 
calized aquitards as well as the underlying, regionally extensive 
aquitard. The breaching provides for significant vertical and lateral 
interconnectedness among the aquifers. 


50912 (DOE/ER/13747-5) Depositional and diagenetic his- 
tory of the edgecliff reefs of New York and Ontario (Middle 
Devonian Onondaga Formation). Wolosz, T.H. State Univ. of New 
York, Plattsburgh, NY (USA). Center for Earth and Environmental 
Sciences. Aug 1989. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER13747. Order Number DE89016735. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

To date 31 reefs have been visited, with 22 being mapped (or 
sampled if too small to map), 2 being written off due to lack of 
exposure, and 7 either not found or no longer accessible. To com- 
plement the work on the Edgecliff reefs a number of stratigraphic 
section exposures of the Onondaga have been collected, including 
the Cherry Valley Section and the Springfield Four Corners Section. 
Also, the basal Onondaga contact has been examined in a number 
of quarries. Results to date include (a) confirmation of the hypothe- 
sis that rugosan mound growth was controlled by degree of water 
turbulence (roughly equivalent to water depth); (b) discovery of an 
unexpected diversity of types of Edgecliff reefs; (c) a re-evaluation 
of the western reefs in terms of their depositional history and mode 
of growth; (d) discovery of increased stratigraphic complexity in the 
western region of the state; and (e) tentative confirmation of the 
“cool water” hypothesis for the Edgecliff reefs based upon the dis- 
covery of a rich stromatoporoid fauna associated with some of the 
exposures near Port Colborne, Ontario, Canada. 


50913 (DOE/ER/60246-T2) Hydrological and geochemical 
response and recovery in disturbed arctic ecosystems: 
Progress report, January 1—August 1, 1989. Everett, K.R. Ohio 
State Univ. Research Foundation, Columbus, OH (USA). Aug 1989. 
27p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-84ER60246. Order Number DE89017559. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The four years of precipitation data from the Imnavait Creek wa- 
tershed indicates quantity and ionic composition of the various 
types of precipitation which constitute the principal ionic input. It ap- 
pears that the precipitation chemistry is dominated by air masses 
originating in the southeast and southwest quadrants and reflects a 
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strong continental influence, particularly in summer when local wind- 
generated dust and extra-regional forest fire imputs (most of natural 
origin) are important. Nitric, sulfuric and organic acids are the princi- 
pal contributions to precipitation acidity. The sources of measured 
anions in summer rainfall are thought to be of biogenic and of forest 
fire origin. Those associated with snow may originate from anthro- 
pogenic sources to the north (Prudhoe Bay) and in air masses 
moving from the central USSR over the pole. The SO,?- and 
NO,~ in rime may have a northern (non-marine) source. Increased 
attention to individual, commonly low volume, rain events subsumed 
in the eight-day sampling scheme, are key to the accurate determi- 
nation of sources. A near ionic balance was found in two of the 
three years of record. Undetermined organic anions are called upon 
to make up the anion deficiency. On an area basis the Imnavait 
Creek watershed receives a total ion input of approximately 31 kg 
ha-'a-" chiefly from rain and snow, which from year to year range 
widely in their individual contribution. 17 refs., 7 figs., 4 tabs. 


50914 (LA-UR-89-354) Iridium abundance measurements 
across bio-event horizons in the fossil record. Orth, C.J.; Attrep, 
M. Jr.; Quintana, L.R. Los Alamos National Lab., NM (USA). [1989]. 
4ip. Sponsored by U.S. DOE Energy Research; National Aeronau- 
tics and Space Administration. DOE Contract W-7405-ENG-36. 
(CONF-891065—2: Snowbird conference on global catastrophies in 
earth history, Snowbird, UT (USA), 20-23 Oct 1989). Order Number 
DE89007752. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Geochemical measurements have been performed on thousands 
of rock samples collected across bio-event horizons using Instru- 
mental Neutron Activation Analysis (INAA) for about 40 common 
and trace elements and radiochemical isolation procedures for Ir. On 
selected samples, Os, Pt and Au were also radiochemically deter- 
mined. These studies have encompassed the time interval from the 
Precambrian-Cambrian transition to the Late Eocene impact (micro- 
spherule) horizons. Our early work strengthened the Alvarez impact 
hypothesis by finding the Ir (PGE) anomaly at the K-T boundary in 
continental sedimentary sequences. in collaborations with paleontol- 
ogists, weak to moderately string Ir anomalies have been discovered 
at the Frasnian-Famennian boundary in Australia, in the Early Mis- 
sissippian of Oklahoma, at the Mississipian-Pennsylvanian boundary 
of Oklahoma and Texas, and in the Late Cenomanian throughout 
the western interior of North America and on the south coast of 
England to date. We have found no compelling evidence for an 
impact related cause for these anomalies although PGE impact sig- 
natures in the two Late Cenomanian anomalies could be masked by 
the strong terrestrial mafic to ultramafic overprint. Thus far, our evi- 
dence for extinction events older than the terminal Cretaceous does 
not support recent hypotheses which suggest that impacts from 
cyclic swarms of comets in the inner Solar system were responsible 
for the periodic mass extinctions. 50 refs., 7 figs., 3 tabs. 


50915 (SAND—88-2490C) The effects of depositional envi- 
ronment on petrophysical properties of Mesaverde reservoirs, 
northwestern Colorado. Lorenz, J.C.; Sattler, A.R.; Stein, C.L. 
Sandia National Labs., Albuquerque, NM (USA). 1989. 28p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-891049-1: Society of Petroleum Engineers 
annual technical conference and exhibition, San Antonio, TX (USA), 
8-11 Oct 1989; SPE—19583). Order Number DE89014901. Available 
from NTIS, PC A03/MF A01 - OSTI. 

Petrophysical (rock and reservoir) properties of Messaverde strata 
in northwestern Colorado change significantly with variations in both 
lithology and depositional environment. The Messaverde Group at 
the US Department of Energy's Multiwell Experiment site contains 
Strata that were deposited in shallow marine, lower and upper delta 
plain, and fluvial environments. The detrital compositions of the 
original sands in these environments were similar, but differing de- 
positional and diagenetic modifications produced zones of differing 
sandstone mineralogy and texture. Different mineralogies in turn 
cause significant differences in reservoir porosities and permeabili- 
ties, and in rock properties such as Young's modulus, Poisson’s 
ratio, fracture toughness, capillary pressure, and compressive and 
tensile strength. 25 refs., 16 figs., 5 tabs. 


50916 (UCRL-98894) Global environmental effects of 
impact-generated aerosols: Results from a general circulation 
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model. Covey, C.; Ghan, S.J.; Walton, J.J.; Weissman, P.R. 
Lawrence Livermore National Lab., CA (USA). Feb 1989. 23p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-891065-—1: Snowbird conference on global 
catastrophies in earth history, Snowbird, UT (USA), 20-23 Oct 
1989). Order Number DE89008033. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Interception of sunlight by the high altitude worldwide dust cloud 
generated by impact of a large asteroid or comet would lead to sub- 
stantial land surface cooling, according to our three-dimensional 
atmospheric general circulation model (GCM). This result is qualita- 
tively similar to conclusions drawn from an earlier study that 
employed a one-dimensional atmospheric model, but in the GCM 
simulation the heat capacity of the oceans, not included in the one- 
dimensional model, substantially mitigates land surface cooling. On 
the other hand, the low heat capacity of the GCM’s land surface al- 
lows temperatures to drop more rapidly in the initial stages of cooling 
than in the one-dimensional model study. GCM-simulated climatic 
changes in the scenario of “asteroid/comet winter” are more severe 
than in “nuclear winter” because the assumed aerosol amount is 
large enough to intercept all sunlight falling on Earth. Impacts of 
smaller objects could also lead to dramatic, though of course less 
severe, climatic changes, according to our GCM. An asteroid or 
comet impact would not lead to anything approaching complete 
global freezing, but quite reasonable to assume that impacts would 
dramatically alter the climate in at least a “patchy” sense. 


50917 (USGS-OFR-89-329) Density logging and density of 
rocks in Rainier Mesa Area, Nevada Test Site. Carroll, R.D. Geo- 
logical Survey, Denver, CO (USA). [1989]. 288p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract Al08-86NV10583. Available 
from OSTI; U.S. Geological Survey, Books and Open-File Reports 
Section, Box 25425 Federal Center, Denver, CO 80225. 

Density logs from all 35 vertical drill holes in the Rainier Mesa 
area in which logs were obtained were evaluated and the distribution 
of densities of units in the geologic section was derived. Densities 
were obtained in only 10 holes in which calibrated logging tools had 
been run. The logs from an additional 10 holes were calibrated with 
core. Densities vary from nearly 1 g/cc in tunnel bed 5 to over 2.8 
g/cc in the dolomitic rocks. Log densities were found to agree well 
with core data in those subunits (chiefly within tunnel beds 3 and 4) 
where an adequate number of core measurements were available 
for comparison. Lithologic correlations based on density log signa- 
tures were found to extend for more than 8 km in several units and 
subunits in the area. Although the volcanic rocks in the Rainier 
Mesa area are comprised of a wider spectrum of minerals than the 
petroliferous rocks generally involved in most commercial logging 
applications, grain density may be estimated with good accuracy 
with only a knowledge of glass and zeolite content. The variability of 
the Z/A ratio of the matrix in these volcanic rocks is also negligible 
compared to the vaiue of 0.5 generally assumed in density logging. 
However, due to the assumptions made concerning the Z/A of wa- 
ter in deriving the output of commercial density tools, one should be 
aware of the errors inherent in assuming that recorded log densities 
are true densities. These errors are normally small, being less than 
3 percent for compensated “limestone” tools and 2 percent for tools 
which output electron density. 35 refs., 25 figs., 12 tabs. 


5802 Geophysics 


Refer also to citation(s) 48850, 48851, 49178, 49179, 49180, 
49181, 49182, 49183, 49184, 49185, 49186, 49187, 49335, 50250, 
50251, 50252, 50253, 50258, 50553, 50570, 50582 


50918 (CONF-8705373— vp.) In-situ determination of the 
dynamic properties of thinly-layered rock to evaluate rock- 
structure interaction at a nuclear power plant site. Johnson, 
W.J.; Rizzo, C.P. ENEA, Bologna (Italy). Dipt. Reattori Veloci; Euro- 
pean Nuclear Society, Petit-Lancy (Switzerland). 1988. From On 
site experimental verification of the seismic behaviour of nuclear re- 
actor structures and components; Bologna (Italy); 4-7 May 1987. In 
On-site experimental verification of the seismic behavior of nuclear 
reactor structures and components. Order Number DE89793208. 
Available from NTIS (US Sales Only), PC A18/MF A01. 





The presence of layers of weak sedimentary rock in a column of 
otherwise competent rock can significantly affect the seismic 
response of nuclear power plant structures due to rock-structure in- 
teraction effects. The determination of the dynamic properties of 
thinly-layered rock is, however, difficult. When borings are placed 
close enough to allow for a characterization of refracted waves, 
other potential problems such as the identification of clear P- and S- 
wave arrivals, extremely short duration or records, near-field waves, 
instrumental stability, and overall record resolution become magni- 
fied. Other problems such as cultural noise and signal amplitude 
can become critical when high resolution is required. Conventional 
storage oscilloscopes and seismographs are inadequate under 
these conditions, but modern digital recording systems with the ap- 
plication of stringent calibration and recording procedures can yield 
successful results. A case history of a high-precision cross-hole sur- 
vey to a depth of 150 meters in thinly bedded sedimentary rock at a 
nuclear power plant site is presented in order to illustrate the sys- 
tems and procedures necessary to obtain successful results under 
adverse conditions. 


50919 (DOE/ER/13979—-1) [Investigation of subcooled hy- 
drothermal boiling in ground water flow channels as a source 
of harmonic tremors]: Annual report. Washington Univ., Seattle, 
WA (USA). 1989. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FGO6-88ER13979. Order Number DE89017392. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

As a first step toward assessing the ability of hydrothermal boiling 
to explain geothermal ground noise and volcanic tremor observa- 
tions, we are investigating the acoustic power spectrum of boiling 
(the “source” spectrum in the above model). We simulate boiling in 
the lab by injecting high pressure steam from a boiler into a pres- 
sure vessel filled with water. The water pressure fluctuations that 
result from the repeated formation and collapse of steam bubbles at 
the steam inlet vents are recorded by a hydrophone whose output 
is digitized at 2 x 10* samples/second by a computer. The range of 
pressure and temperature conditions attainable within the pressure 
vessel is limited to <3.5 bars, <139°C, due to the finite strength of 
observation windows affixed to the pressure vessel. Therefore, di- 
mensional analysis will be used to correlate the experimental results 
with the pertinent experimental variables. Besides the overall shape 
of the boiling power spectrum, we are investigating the absolute 
spectral levels in frequency bands typical of geothermal ground 
noise and volcanic tremor (0.5 Hz-10 Hz), and the ratio of acoustic 
power liberated to total available power. The values of these param- 
eters are critical to hydrothermal boiling’s ability to generate ground 
motion amplitudes in accordance with observation. If it can be 
shown that the range of observed ground noise/tremor amplitudes 
can be accounted for by hydrothermal boiling at reasonable heat 
transfer rates, this knowledge would be invaluable to designers of 
seismic monitoring experiments who are interested in geothermal 
resource exploration/evaluation and volcanic eruption prediction. 


50920 
of unconsolidated sediments. Johnson, P.A.; Larkin, T-.H.; 
Phillips, W.S.; Eischied, G. Los Alamos National Lab., NM (USA). 
[1989]. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-891017-2: 59. annual Society of 
Exploration Geophysicists meeting, Dallas, TX (USA), 29 Oct - 2 
nov 1989). Order Number DE89013441. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Cross-borehole elastic wave tomography offers great potential for 
subsurface imaging of sediments and associated fluids. Using this 
method we created a high resolution tomographic image of velocity 
structure obtained from laboratory generated compressional wave 
traveltimes in unconsolidated sediments. The image shows three 
layers and a water filled container located in the center of the mid- 
die layer. An image obtained from computer simulated traveltimes 
shows good agreement with the image from laboratory data. Source 
frequency was 135 kHz, velocities ranged from 1.4 to 1.8 km/s, and 
thus wavelengths were 1.0 to 1.4 cm. Distance between boreholes 
was 30 cm with about 60 cm of vertical coverage. Over 900 ray- 
paths were used in the image. The seismic quality factor Q ranged 
from 11 to 25 in the two saturated sediments. Our immediate appli- 
cation of this method is to ecological problems. However, such a 
method could be applied to small scale hydrological problems and 
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other areas of interest where fluid content is of interest. 2 refs., 3 
figs., 1 tab. 


50921 (RFP-4342) Probabilistic risk assessment of earth- 
quakes at the Rocky Flats Plant and s uent upgrade to 
reduce risk. Day, S.A. Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant. [1989]. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP03533. (CONF- 
8910192-4: Natural phenomena hazards mitigation conference, 
Knoxville, TN (USA), 3-5 Oct 1989). Order Number DE89017714. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

An analysis to determine the risk associated with earthquakes at 
the Rocky Flats Plant was performed. Seismic analyses and struc- 
tural evaluations were used to postulate building and equipment 
damage and radiological releases to the environment from various 
magnitudes of earthquakes. Dispersion modeling and dose assess- 
ment to the public were then calculated. The frequency of 
occurrence of various magnitudes of earthquakes were determined 
from the Department of Energy Natural Phenomena Hazards Mod- 
eling Project. Risk to the public was probabilistically assessed for 
each magnitude of earthquake and for overall seismic risk. Based 
on the results of this Probabilistic Risk Assessment and a cost/ 
benefit analysis, seismic upgrades are being implemented for sev- 
eral plutonium-handling facilities for the purpose of risk reduction. 
11 refs., 2 figs., 1 tab. 


50922 (SEGJ-8802) Proceedings of the 79th SEGJ confer- 
ence. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
Oct 1988. 320p. (In Japanese). (CONF-8810363—: 79. SEGJ con- 
ference, Tokyo (Japan), Oct 1988). Order Number DE89760006. 
Available from NTIS (US Sales Only), PC A15/MF A01. 

The proceedings contain 73 reports on seismic measurements, 
data analyses, developments of software, applications of various 
methods, effects, seismic explorations, seismic prospecting works, 
phenomena and explorations relating to earthquake, system, etc. 
Some of them are introduced as follows: Evaluation of liquefaction 
by geophysical survey, Field experiment for geotomography, Reflec- 
tion seismic exploration in geothermal area, Examples and 
availability of full waveform accoustic logging, Development of digi- 
tal borehole televiewer system, Study on accuracy of resistivity 
modeling by MT method, Development of a new MT system using 
the commercial power line as a source, Discrimination of surface 
alteration using 63 channel airborne imaging scanner, Imaging con- 
ditions in the migration of magnetotelluric data, Microgravity survey, 
etc. 


50923 (SEGJ-8802, pp. 6-8) Evaluation of liquefaction by 
geophysical survey (Part 1). Takaya, Tadashi (Nihon Chika Tansa 
Co. Ltd. (Japan)); Imasato, Takehiko; Hattori, Sadaiku; Maiguma, 
Teruki. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1988. (In Japanese). (CONF-8810363-: 79. SEGJ 
conference, Tokyo (Japan), Oct 1988). In Proceedings of the 79th 
SEGJ conference. Order Number DE89772005. Available from 
NTIS (US Sales Only), PC A15/MF A01. 

A study was made on the possibility of evaluating liquefaction by 
geophysical survey, particularly by the surface wave exploration 
method. Physical survey is more advantageous in many cases than 
boring survey if workability and profitability are taken into considera- 
tion. Accurate and economical evaluation of liquefaction can be 
made for wide area if a physical survey is made to find areas where 
liquefaction may occur, followed by a detailed boring survey. In the 
liquefaction evaluation method studied this time, liquefaction is de- 
termined when the limit value of Vs, Vser, is equal or greater than 
the ground S wave speed, V., and non-liquefaction when Vscr < Vs. 
This evaluation method is to evaluate liquefaction by the principle of 
whether the sand strata of Vecr < Vs distribute or not in less than 3 
m surface strata in the area where ground water level is high. A 
flow chart is presented to show liquefaction evaluation process by 
this method. 4 references, 4 figures, 2 tables. 


50924 (SEGJ-8802, pp. 9-12) Evaluation of liquefaction by 
geophysical survey (Part 2). Case study in Noshiro city, Akita 
Prefecture, Japan at the time of the earthquake in central part 
of the sea of Japan. Takaya, Tadashi (Nihon Chika Tansa Co. Ltd. 
(Japan)); Kojima, Masakazu; Yora, Hiroo; Imazato, Takehiko; Hat- 
tori, Sadao. Society of Exploration Geophysicists of Japan, Tokyo 
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(Japan). Oct 1988. (In Japanese). (CONF-8810363-: 79. SEGJ 
conference, Tokyo (Japan), Oct 1988). In Proceedings of the 79th 
SEGJ conference. Order Number DE89772006. Available from 
NTIS (US Sales Only), PC A15/MF A01. 

The data acquired in Noshiro City, Akita Prefecture, which suf- 
fered in 1983 from liquefaction by the earthquake in the central part 
of the Sea of Japan, were analyzed to verify how far the evaluation 
made by the method reported in the Evaluation of Liquefaction by 
Geophysical Survey (Part 1) agrees with the actual situation. The 
areas assumed to have been liquefied agreed well with the contour 
lines of groundwater levels, indicating that the groundwater level 
has an important role for liquefaction. In most of the locations in the 
area assumed as liquefied, the condition was Vecr > Vs, and no 
Veer > Vs condition was observed in other places at less than GL- 
3.0 m from the ground surface. The evaluated result is illustated in 
comparison with the sctual situation. As a whole, the evaluation 
agrees very well with the actual situation. Those points, where the 
evaluated results slightly differ from the actual situation, locate near 
the boundary between liquefied and non-liquefied areas, indicating 
little gaps were created by the shifting of liquefied areas. 4 refer- 
ences, 6 figures. 


50925 (SEGJ-8802, pp. 269-272) Discrimination of surtace 
alternation using 63ch airborne imaging scanner. Yokoyama, 
Takeo (Sumitomo Metal Mining Co. Ltd. (Japan)); Okada, Kazuya; 
Komai, Jiro. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1988. (in Japanese). (CONF-8810363-: 79. SEGJ 
conference, Tokyo (Japan), Oct 1988). In Proceedings of the 79th 
SEGJ conference. Order Number DE89772019. Available from 
NTIS (US Sales Only), PC A15/MF A01. 

The investigated area is about 30 x 30 km in which the Yerington 
mine in the State of Nevada, U.S.A is included. 63 ch image scan- 
ner made by GER was used as the measuring instrument. The data 
acquired by aircraft were finally recorded in the form of 16 bit digital 
count data. The data in infrared region after a log residucal pro- 
cessing and the log residual of visible near-infrared region in the 
same area are shown. The airborne scanner used for this investiga- 
tion was confirmed satisfactory for discriminating surface alternation. 
Different minerals were automatically sorted out based on the corre- 
lation between the detection of absorption position by graduation 
differentiation and standard spectrum data. The result of automatic 
mineral discrimination along No. 5 traverse line using the data in 
short wavelength infrared region is shown. Based on the existing 
materials and field study, the result was found to be appropriate. 3 
references, 8 figures, 1 table. 


50926 (SEGJ-8802, pp. 279-281) Microgravity survey (Part 
1). Method of its error estimation. Kato, Motohiko (Oyo Corpora- 
tion, Tokyo (Japan)); Nozaki, Kyozo. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1988. (in Japanese). 
(CONF-8810363—: 79. SEGJ conference, Tokyo (Japan), Oct 1988). 
In Proceedings of the 79th SEGJ conference. Order Number 
DE89772020. Available from NTIS (US Sales Only), PC A15/MF 
A011. 

The error in the measured value of gravity distribution is a resul- 
tant error of gravity noise and measurement errors, and it is at least 
from 0.08 m gal to 0.5 m gal in the case of normal gravity survey. 
Gravity anomaiies to be studied by microgravity survey is of the 
same or less order. Therefore, a logical measurement method can 
be inferred if the scale of the resultant error is known for an narrow 
area to be investigated. By utilizing the result of the noise analysis, 
characteristics of filter for separating into 2 components can be de- 
termined, considering the error caused by the gavity on the spot. 
Errors due to gravity noises vary depending on the location and 
size of land. The calculation was made using the PC-98 program, 
FIELDA. 12 references, 2 figures. 


50927 (SEGJ-8802, pp. 282-287) Microgravity Survey (Part 
2). Application and the associated problems. Nozaki, Kyozo 
(Oyo Corporation, Tokyo (Japan)); Kato, Motohiko. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). Oct 1988. (in 
Japanese). (CONF-8810363-: 79. SEGJ conference, Tokyo 
(Japan), Oct 1988). In Proceedings of the 79th SEGJ conference. 
Order Number DE89772021. Available from NTIS (US Sales Only), 
PC A15/MF A01. 


326 ERA Vol. 14, No. 23 


Microgravity survey was carried out in a flat area which requires 
no topographic correction, at a location whose subsurface structure 
was known. Applying the noise analysis method described in the re- 
port Part 1, gravity anomalies by the structure were detected, and 
the gravity distributions of actual and modeled values were com- 
pared. gravity measurements were carried out at 2 sites; 2 traverse 
lines at the site A and 3 at the site B, with 2 m and 1 m traverse 
line intervals respectively. The gravity anomalies at both of the tra- 
verse lines were less than the measured values, but the points 
where the gravity became least almost perfectly coincided at both 
lines, with fairly good width agreement in the gravity anomaly areas. 
At the site B, the gravity anomaly area widths of the measured and 
modeled values nearly agreed. As the result of application of the 
noise analysis method to the measured data, selection of filter to be 
employed became far easier as compared with the conventional 
methods. 1 reference, 10 figures. 


50928 (SEGJ-8802, pp. 288-290) Characteristics of the La- 
costo and Romberg model D gravity meter serial No. 80. 
Nozaki, Kyozo (Oyo Corporation, Tokyo (Japan)); Kato, Motohiko. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1988. (In Japanese). (CONF-8810363-: 79. SEGJ conference, 
Tokyo (Japan), Oct 1988). In Proceedings of the 79th SEGJ confer- 
ence. Order Number DE89772022. Available from NTIS (US Sales 
Only), PC A15/MF A01. 

Reports are made on the results of calibration of scale factors 
and level verification before and after resetting which were per- 
formed using the Lacoste and Romberg Model D (serial No. 80) 
(hereafter called D-80), and of the investigation on the drift in field 
measurement. Gravity measurements were carried out using D-80 
at 7 places on the Kakioka calibration line in Tokyo. Measurements 
had been made repeatedly along this line, and the gravity difference 
at each spot is already known. The values measured with the D-80 
tended to be a little less than those standard values, but the scale 
factor of the D-80 can be considered satisfactorily correct. Level 
verification of the D-80 was carried out before and after resetting. It 
was found that there was little change in the setting posture of the 
gravimeter for about 132 mal resetting. It was confirmed that gravity 
can be measured even on the field with the accuracy of within 5 » 
gal. 3 references, 5 figures, 1 table. 
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50929 (DOE/ER/13184-3) Thermal stress microfracturing of 
crystalline and sedimentary rock: Annua! progress report. 
Wang, H.F. Wisconsin Univ., Madison, WI (USA). Dept. of Geology 
and Geophysics. May 1989. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FGO02-84ER13184. Order Number 
DE90000008. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The goal of the research program is to understand mechanisms 
of thermal cracking in granitic rocks. The research plan included de- 
velopment of a theoretical understanding of cracking due to thermal 
stresses, laboratory work to characterize crack strain in rocks ther- 
mally stressed under different conditions (including natural thermal 
histories), and microscopic work to count and catalog crack occur- 
rences, and geologic application to naturally occurring granites. 


50930 (LBL-27357) The effect of contact area on the perme- 
ability of fractures. Chen, D.W.; Zimmerman, R.W.; Cook, N.G.W. 
Lawrence Berkeley Lab., CA (USA). Jun 1989. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-890628—-12: 30. US symposium on rock mechanics, Mor- 
gantown, WV (USA), 19-22 Jun 1989). Order Number DE90000175. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The permeability of a rock fracture is controlled primarily by the 
geometry of its void space. In order to focus on the tortuosity 
induced by the contact area, we consider an idealized fracture con- 
sisting of two parallel plates propped open by isolated asperities. 
Boundary-element calculations, analogue electrical conductivity 
measurements, and an effective medium approximation are used to 
study the permeability of fractures with circular, elliptical, and irregu- 
lar asperity shapes. 10 refs., 5 figs. 





64 PHYSICS | 


6401 Astrophysics and Cosmology 


50931 (SAND-89-0724C) A computational study of shock 
propagation in Indiana limestone. Brown, W.T. Sandia National 
Labs., Albuquerque, NM (USA). [1989]. 5p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
890812-55: American Physical Society topical conference on shock 
compression of condensed matter, Albuquerque, NM (USA), 14-17 
Aug 1989). Order Number DE90000798. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Simple mixture rules are used to calculate input parameters for 
an analytic equation of state package (ANEOS) to model saturated 
limestone as a homogeneous material. This method is used to de- 
termine changes in material parameters as the volume fraction of 
water in the rock changes. Hugoniots determined from these calcu- 
lations are compared with experimental and theoretical results for 
saturated limestone. Ground shock calculations are also performed 
to model a deeply buried explosion in saturated limestone contain- 
ing various amounts of water. 11 refs., 4 figs. 


50932 (SAND-89-1443) Irreversible phase transitions and 
wave propagation in silicate geologic materials. Swegle, J.W. 
Sandia National Labs., Albuquerque, NM (USA). Aug 1989. 169p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
76DP00789. Order Number DE90000924. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

Shock and unloading experiments on quartz and silicate rocks in- 
dicate that the release adiabats lie below the Hugoniot. The 
hysteresis and energy dissipation inherent in this situation have im- 
portant wave propagation implications. On loading, there is a 
pressure-induced transition to the stishovite phase which is not 
abrupt, with the Hugoniot passing through a metastable mixed 
phase region for several tens of GPa. One interpretation of the un- 
loading data is that the transition is not reversible, and the material 
remains in a frozen phase mixture on initial unloading. However, 
material strength may also play a role. A complete thermodynami- 
cally consistent EOS which includes phase transitions and strength 
effects has been developed and used to examine shock and 
release data on quartz and silicate rocks in order to quantify the ki- 
netics of the reverse transition and to separate the hysteretic effects 
due to phase transition kinetics from those due to material strength. 
The model also allows quantitative determination of the effect of 
transition kinetics on ground shock propagation in silicate materials. 
51 refs., 46 figs., 3 tabs. 


5804 Geochemistry 


Refer also to citation(s) 48938, 48968, 48969, 48970, 48971, 48972, 
48973, 48975, 48976, 48977, 48981, 48984, 48986, 48988, 50082 


5805 Oceanography 
Refer also to citation(s) 50595 


50933 (DOE/ER/60819—1) Vertical and horizontal fluxes of 
selected radionuclides and trace metals off the coast of South- 
ern California: Semiannual report, 15 November 1988-14 May 
1989. Huh, C.A. Oregon State Univ., Corvallis, OR (USA). Coll. of 
Oceanography. [1989]. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO6-89ER60819. Order Number 
DE89017443. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This is to report the progress of our trace metal and radionuclide 
studies for the California Basin Study (CaBS) program sponsored 
by the Ecological Research Division of the US Department of En- 
ergy. The CaBS program started on 15 May 1985 and is currently 
in its second phase. In the second phase of the program my trace 
metal/radionuclide program is separated from Dr. Small’s zooplank- 
ton program, as recommended by the Review Panel and the 
Program Manager Dr. W.O. Foster. | wish to note that our two pro- 
grams are separated only in the administrative aspect; in scientific 
and technical aspects we will continue to work together and collabo- 
rate with other CaBS colleagues. Included in this report are: (1) a 
reprise of our objectives, (2) an update of our progress to date, with 
special reference to work performed during the past six-month bud- 
get period, and (3) an updated list of our publications resulting from 
this work, (4) a detailed description of the proposed research for the 


ensuing year. In addition, two papers published and one paper sub- 
mitted during this reporting period are appended. 7 refs., 2 figs., 2 
tabs. 
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50934 (INIS-SU-125/A) Experimental and _ theoretical 
physics. Collection. Kratkie soobshcheniya po fizike. (no.2). Vino- 
gradov, A.V.; Tolstikhin, O.1. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. 57p. Order Number DE90705914. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Individual papers in this collection are separately indexed. 


50935 (INIS-SU-130) Experimental and theoretical physics. 
Collection. Kratkie soobshcheniya po fizike. (no.3). AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989. 54p. Order Number 
DE90705912. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Individual papers in this collection are indexed separately. 


6401 Astrophysics and Cosmology 
Refer also to citation(s) 51392 


50936 (AD-A-208286/5/XAB) Observing primeval galaxies 
and dark matter with lairts. Final report, 1 February 1985-31 Au- 
gust 1988. Hegyi, D.J. Michigan Univ., Ann Arbor, Mi (USA). 
Randall Lab. of Physics. 5 Dec 1988. 7p. Available from NTIS, PC 
A02/MF A01. 

Observations of the extragalactic background light have been 
made at three wavelengths using the authors CCD system with a 
large angular field of view on the McGraw-Hill 1.3 m telescope. 
Data were obtained at high galactic latitudes to reduce complica- 
tions resulting from foreground stars and galaxies and from infrared 
cirrus. Exposures from overlapping fields were obtained to check 
the internal consistency of the data. Also, a grid of scattering pro- 
files was obtained in which a star was imaged at many different 
positions on an off the CCD to take account of scattering contribu- 
tions. Because the fields contained so many foreground stars and 
galaxies, it was necessary to develop an automated technique us- 
ing a matched filter to pick out these objects and to then subtract 
them from the data. This was accomplished for fields consisting of 
one-quarter of a CCD field. The data analysis yielded an amplitude 
for the power spectrum which is about 2.5 times larger than caicu- 
lated using a model with no galaxy luminosity evolution. Recently, 
Tyson has shown some clear evidence for galaxy luminosity evolu- 
tion which, while not quantitative, qualitatively explains the authors 
data. Other work during this funding period was on the nature of 
dark matter, speckle interferometric resolution of the binary star sys- 
tem Mu Cassioppeiae, and a measurement of the temperature of 
the cosmic background radiation at 2.64 mm. 


50937 (AD-A-208334/3/XAB) Erupting prominences and the 
geometry of coronal mass ejections. Webb, D.F. Emmanuel 
Coll., Boston, MA (USA). Physics Research Div. 1 Mar 1988. 11p. 
(SCIENTIFIC—5). Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 93, No. A3, 1749 
1758(1 Mar 1988). 

Studies of the origins of coronal mass ejections (CMEs) show a 
strong association between CMEs and erupting prominences. Loop 
CMEs form the most common morphological class for both Skylab 
and Solar Maximum Mission (SMM) and the class most likely to be 
associated with erupting prominences. In the optically thin corona 
the geometry of such structures is interpreted as either planar (two- 
dimensional) or shell-like or bubbielike (three-dimensional) 
structures. Trottet and MacQueen (1980) (hereinafter referred to as 
TM) first examined the orientations of prominences associated with 
Skylab CMEs and argued that looplike CMEs were planar structures 
in the plane of the sky. Following TM, the author measured the ini- 
tial orientations of prominences identified with SMM CMEs in 1980 
in order to examine the overall geometry of CMEs. Contrary to TM's 
result, he found no preferred orientation for prominences associated 
with SMM CMEs nor any difference between that population and the 
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population of all disk filaments. In addition, plots comparing CME/ 
filament orientation angles and the angular widths of the CME en- 
velopes show large scatter. Taken together, these results support a 
shell-like rather than a planar geometry for at least looplike CMEs. 


50938 (AD-A-208593/4/XAB) Characterizing solar-flare high- 
energy particles in near-earth orbits. Gussenhoven, M.S.; 
Brautigam, D.H.; Mullen, E.C. Air Force Geophysics Lab., Hanscom 
AFB, MA (USA). Dec 1988. 10p. (AFGL-TR-89-0139). Available 
from NTIS, PC A02/MF A01. 

Pub. in IEEE Transactions on Nuclear Science, Vol. 35, No. 6, 
1412-1419(Dec 1988). 

The high-latitude radiation environment at 840 km for the solar 
minimum period from December 1983 to October 1987 was mea- 
sured using a dosimeter on the DMSP/F7 satellite to characterize 
solar proton events and compare them to events from earlier peri- 
ods near solar maximum. The solar-proton spectra agree well 
between the earlier solar maxima and the recent solar minimum. A 
method of characterizing the high-energy particles in solar-proton 
events is proposed using a power spectrum index and dose number 
which can be useful in specifying polar radiation environments for 
the design of spacecraft. Latitudinal cutoff levels for higher (> 35 
MeV, >55 MeV, and >95 MeV) energy particles are also given for 
the solar proton event periods and compared to calculated cosmic- 
ray cutoffs. 


50939 (INIS-mf—11540, pp. 75-95) Quark gluon plasma and 
hadronic matter in the early universe. Van Oertzen, D.W. (Cape 
Town Univ. (South Africa). Dept. of Physics). Organization of Theo- 
retical Physicists, Stellenbosch (South Africa); South African Inst. of 
Physics (South Africa). 1988. (CONF-8807191-: 23. annual semi- 
nar on theoretical physics, Grahamstown (South Africa), 5-8 Jul 
1988). In 23rd Annua/l seminar on theoretical physics, Graham- 
stown, 5-8 July 1988. Order Number DE90601827. Available from 
NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

The temperature and duration of the quark gluon plasma to 
hadron gas phase transition in the early universe are investigated 
using different equations of state for both phases. Dynamical evolu- 
tion equations describing interacting particle species after the phase 
transition are developed. 5 tabs., 7 figs., 31 refs. 


50940 (KFKI-1989-35/C) The landscape of Comet Halley. 
Merenyi, E.; Foeldy, L.; Szegoe, K.; Toth, |.; Kondor, A. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. 1989. 15p. Sponsored by Central Research Institute for 
Physics, Budapest, Hungary. (CONF-8904266-2: Conference on 
comets in Post-Halley area, Bamberg (Germany, F.R.), 24-28 Apr 
1989). Order Number DE90000722. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI. 

in this paper the three dimensional model of P/Halley’s nucleus is 
constructed based on the results of the Imaging experiments. It has 
the following major characteristics: the overall sizes are 7.2 km, 
7.22 km, 15.3 km; its volume is 365 km®; the ratios of the inertial 
momenta are 3.4:3.3:1, the longest inertial axis is slightly inclined to 
the geometrical axis of the body, 3.3° in latitude and 1.1° in longi- 
tude of the geometrical axis is at zero latitude and longitude. The 
shape is very irregular, it is not close to any regular body, e.g., to a 
tri-axial ellipsoid. Several features on the images are interpreted as 
local slope variations of the nucleus. 10 refs., 15 figs., 1 tab. 


50941 (PB-89-194658/XAB) Solar-Geophysical Data Number 
536, April 1989. Part 2 (comprehensive reports). Data for Octo- 
ber 1988 and miscellaneous. Coffey, H.E. National Geophysical 
Data Center, Boulder, CO (USA). Apr 1989. 89p. (SGD—536-PT-2). 
Available from NTIS, PC AO5/MF A01. 

See also Part 1, PB-89-194716. 

Contents include-Detailed index for 1988 and 1989: Data for Oc- 
tober 1988 — Solar flares, Solar radio bursts at fixed frequencies, 
Solar x-ray radiation from GOES satellite, Mass ejections from the 
sun, and Active prominences and filaments. 


50942 (PB—-89-194716/XAB) Solar-Geophysical Data Number 
536, April 1989. Part 1 (prompt reports). Data for March, Febru- 
ary 1989 and late data. Coffey, H.E. National Geophysical Data 
Center, Boulder, CO (USA). Apr 1989. 185p. (SGD-536-PT-1). 
Available from NTIS, PC AOS/MF A01. 
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See also Part 2, PB-86-213865. 

Contents include: detailed index for 1988-1989; data for March 
1989-(IUWDS alert periods (advance and worldwide), solar activity 
indices, solar flares, solar radio emission, Stanford mean solar mag- 
netic field); data for February 1989-(solar-active regions, sudden 
ionospheric disturbances, solar radio spectral observations, cosmic- 
ray measurements by neutron monitor, geomagnetic indices, 
radio-propagation indices); late data—(solar-active-regions - H-alpha 
synoptic charts 1809-1810 (November-December 1988), cosmic ray 
measurements by neutron monitor January 1989, geomagnetic in- 
dices - sudden commencements/solar flare effects January 1989, 
Pioneer XII interplanetary magnetic field magnitudes July 1989, Pio- 
neer XII solar wind January-December 1988, march special event 
data). 


50943 (UCRL-21240) Particle physics and cosmology using 
stellar evolution theory: Final report. Silk, J.1. Lawrence Liver- 
more National Lab., CA (USA). 1989. 3p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE89017529. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Georg Raffelt has completed several projects in the field of astro- 
particlephysics. They were largely aimed at getting a better 
understanding of specific questions of particle physics and cosmol- 
ogy by using stellar evolution theory and the pertinent astronomical 
data as a “laboratory”. 


50944 (UCRL—-101806) The effect of 6-delayed fission on 
the production of r-process chronometers. Howard, W.M.; 
Meyer, B.S. Lawrence Livermore National Lab., CA (USA). 30 Aug 
1989. 7p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-8906206-3: 5. IAP astrophysics 
meeting on astrophysical ages and dating methods, Paris (France), 
26-29 Jun 1989). Order Number DE89017893. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

The nuclear physics required for calculating the production ratios 
for the chronometric pairs 2°5U/*9?Th and 29°U/22Th in the astro- 
physical r-process is considered in some detail. In particular, we 
calculate the nuclear structure of neutron-rich heavy elements to 
investigate the effects of beta-delayed fission and beta-delayed neu- 
tron emission during the beta decay from the r-process path to the 
actinide region. We find that previous estimates of the effects of 
beta-delayed fission on the production of these pairs has probabiy 
been overestimated. 11 refs., 1 fig. 


50945 (UWThPh-1989-7) At the limit of time. New ideas in 
cosmology. Aichelburg, P.C. Vienna Univ. (Austria). Inst. fuer The- 
oretische Physik. 1989. 12p. (in German). Order Number 
DE90603457. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

This is largely a didactic and historical survey of modern cos- 
mogeny theory in connection with the Grand Unification Theory. 
First the so-called Standard Model of Cosmology is outlined based 
on G.Gamov's 1948 paper and backed up by the Hubble expan- 
sion, the background radiation and the sucessful prediction of the 
percentages of light elements. The weakness of the Standard 
Model is that the homogenity of the universe, the fine-tuning of the 
expansion and the asymmetry of matter have to be explained by 
very special initial conditions. Help comes from A.Guth’s 1980 
inflation hypothesis. The question is raised if it makes sense to the- 
oretize back into before 10-“sec after the Big Bang, the beginning 
of inflation. Foam theories by A.D. Linde and others are sketched. 
Finally reasons are given why it makes sense to speak of time in 
spite of Relativity theory and why it makes no sense to do so before 
10-%sec, the Planck time. 3 figs. (qui). 


50946 The prevalence of supernova remnants among 
unidentified Galactic radio sources. Helfand, D.J. (Columbia 
Univ., New York, NY (USA)); Velusamy, T.; Becker, R.H.; Lockman, 
F.J. Astrophysical Journal (USA), 341: 151-162 (Jun 1989). 

Nine Galactic radio sources were mapped to identify new Crab- 
like and composite supernova remnants. The sources were selected 
on the basis of existing stringent upper limits on their hydrogen re- 
combination line fluxes. One new Cracb-like remnant, one new 
composite remnant, at least one, and probably two, new shell-like 





remnants, and a compact H Il region were found, along with the ex- 
pected collection of extragalactic objects. The results suggest that 
there are several hundred SNRs in the Galaxy which are detectable 
with current instruments, but which have yet to be identified. 15 
refs. 


50947 Dynamics of anchored flux tubes in the convection 
zone. |. Details of the model. Chou, Deanyi (National Tsing Hua 
Univ., Hsinchu (China)); Fisher, G.H. Astrophysical Journal (USA), 
341: 533-548 (Jun 1989). 

A model for the emergence of buoyant segments of magnetic flux 
tubes whose ends are still anchored in the stable layers below the 
convection zone is developed. This model is based on the thin flux 
tube approximation of Spruit. Several specific examples of buoyant 
flux tube evolution computed with the model are described. In par- 
ticular, attention is given to an example of a flux tube which results 
in upflows as it emerges, in contrast to the downflows generally be- 
lieved to accompany the Parker instability. 49 refs. 


50948 Modeling the classical nova outburst. |. Exploring the 
physics of a new mechanism. Kutter, G.S. (NASA, Goddard 
Space Flight Center, Greenbelt, MD (USA)); Sparks, W.M. Astro- 
physical Journal (USA), 340: 985-1005 (May 1989). 

Model calculations were performed to describe a mechanism that 
produces classical nova outbursts on white dwarfs of 1 solar mass 
or less and for accretion rates of 4 x 10 to the -10th solar mass/yr 
or greater, i.e., the parameters corresponding to observed data of 
nova systems. Calculations point to four factors that can induce nu- 
clear runaways of sufficient strength to eject about 0.0001 solar 
mass at speeds of several hundred to a few thousand km per sec- 
ond, as is observed in classical novae. These are (1) the effects of 
storage of angular momentum in the star’s envelope during the ac- 
cretion phase; (2) the reduction of centrifugal forces in the star's 
outer layers during the early nuclear runaway phase, through the in- 
ward transport of angular momentum; (3) the inward movement of 
the zone of peak nuclear burning through the convectively induced 


shear instability during the runaway phase; and (4) the mixing of 
original CO stellar matter and H-rich matter, also through the con- 
vectively induced shear instability. 58 refs. 


50949 Measurement of the Rb-85 and Rb-87 capture cross 
sections for s-process studies. Beer, H. (Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.)); Macklin, R.L. Astrophysical 
Journal (USA), 339: 962-977 (Apr 1989). 

The neutron capture cross sections of Rb-85 and Rb-87 using the 
TOF technique are measured. From the differential data, 
Maxwellian-averaged capture cross sections are computed as a 
function of thermal energy kT = 5-100 keV. The results are 
combined with previous data to perform s-process calculations, es- 
pecially with regard to the Kr-85-Rb-86 branchings. Solar s-process 
abundances are reproduced with a two-component phenomenologi- 
cal model below mass number 90, a single-flux weak s-process, 
and a pulsed s-process characterized by exponentially distributed 
neutron exposures. The solar s-process abundances, as well as s- 
process abundances from Ba stars and the Murchison meteorite, 
are studied in the framework of the asymptotic giant branch models. 
Constraints are derived with regard to the properties of the neutron 
pulses for a description of the empirical s-process data. 50 refs. 


50950 Bowen fluorescence in Scorpius X-1. Schachter, J. 
(California Univ., Berkeley (USA)); Filippenko, A.V.; Kahn, S.M. As- 
trophysical Journal (USA), 340: 1049-1063 (May 1989). 

The first measurements of O Ill Bowen fluorescence lines in the 
near-ultraviolet spectra of the X-ray binary system Scorpius X-1 are 
presented. The flux-calibrated spectra from the atmospheric limit to 
1 micron also reveal the nitrogen Bowen lines near-4640 A, the 
Balmer and Paschen series of hydrogen, the Paschen and Brackett 
series of He Il, and numerous lines from Fe II and He |, among oth- 
ers. All of these lines probably arise in emission-line regions 
photoionized by X-rays produced near the neutron star surface. The 
observed line intensities are used to estimate explicitly the roles of 
the O1 and O3 channels of the Bowen cascades, as well as the pos- 
sible importance of charge transfer between H | asnd O IV. 83 refs. 
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50951 Is the great attractor really a great wall?. Stebbins, A. 
(California Univ., Santa Barbara (USA)); Turner, M.S. Astrophysical 
Journal (USA), 339: L13-L16 (Apr 1989). 

Some of the cosmological consequences of a late-time phase 
transition which produces light domain walls are discussed. The ob- 
served peculiar velocity field of the universe and the observed 
isotropy of the microwave backgroud radiation severely constrain 
the wall surface density in such as scenario: G(omega) less than 
about 0.0001 HO (HO is the present value of the Hubble parameter). 
The most interesting consequence of such a phase transition is the 
possibility that the local, coherent streaming motion of about 600 
kms reported by Dressler et al (1987) could be explained by the 
repulsive effect of a relic domain wall within the Hubble volume pro- 
vided that G(omega)/HO = 0.0001. 26 refs. 


50952 Limits on an optical pulsar in supernova 1987A. Pen- 
nypacker, C.R. (California Univ., Berkeley (USA)); Morris, D.E.; 
Muller, R.A.; Perlmutter, S.; Kristian, J.A.; Middleditch, J.; Hamuy, 
M.A.; Kunkel, W.E.; Imamura, J.N.; Steiman-Cameron, T.Y. Astro- 
physical Journal (USA), 340: L61-L64 (May 1989). 

Since March 1987 the optical flux from supernova 1987A for peri- 
odic pulsations has been sought. As of August 1988, after 38 
separate observations, no pulsar has been detected. The typical 
upper limit placed on the pulsed fraction optical light from the super- 
nova is 0.0002, for pulse frequencies in the range 0.03-5000 Hz. 
The best limit on the pulsed fraction of supernova light is 7 x 10 to 
the -6th, on January 22, 1988. On August 28, 1988 the faintest limit 
for the magnitude of the pulsar, dimmer than 20th mag is reached. 
These limits are based on Fourier transforms of up to 67 million 
points, covering a range of spindown rates. 25 refs. 
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50953 (AD-A-208421/8/XAB) Low-altitude convection, pre- 
cipitation, and current patterns in the baseline magnetosphere. 
Gussenhoven, M.S. Air Force Geophysics Lab., Hanscom AFB, MA 
(USA). Nov 1988. 18p. (GL-TR-89-0130). Available from NTIS, PC 
A03/MF A01. 

Pub. in Reviews of Geophysics, Vol. 26, No. 4, 792-808(Nov 
1988). Original contains color plates: All DTIC and NTIS reproduc- 
tions will be in black and white. 

Three stages of the magnetosphere may be identified from polar 
auroral and magnetic activity: the active auroral oval state, the 
active polar-cap state, and the quiet state. The quiet-time magneto- 
sphere occurs when the energy transfer from the solar wind has 
been maintained at a minimum level for several hours. The condi- 
tions for minimal energy transfer occur for low solar wind velocity 
and for small IMF B and B,. The quiet magnetosphere is character- 
ized by minimal, but nonzero, cross-cap electric field potentials 
(6-20 kV) and, therefore, low earthward convection velocities in the 
plasma sheet. The auroral oval shrinks to a circle of radius 20 deg. 
geomagnetic latitude (MLAT) offset, as in active times, toward mid- 
night. Diffuse auroral precipitation is continuous throughout these 
periods but has low average energy and number flux. Discrete arcs 
are weak (subvisual) and multiple, often extending to extremely high 
latitudes, particularly on the dayside of the cap. The cusp lies be- 
tween 77 and 84 deg. MLAT at noon. The total particle energy flux 
into both hemispheres is about 10 GW. Region 1 and region 2 
field-aligned current systems frequently are not observed during ex- 
tended periods of magnetic quiet. However, small-scale current 
systems, which are associated with the weak discrete arcs, are still 
seen. Cusp currents in the sunlit hemisphere remain strong. Of 
particular interest in modeling the quiet magnetosphere are the fol- 
lowing topics: the entry and transport of cusp particle populations, 
stable convection in the plasma sheet, and the closure of tail lobe 
magnetic field lines. 


50954 (AD-A-208505/8/XAB) Plasma electrons as tracers of 
distant magnetotail structure: ISEE-3. Baker, D.N.; Bame, S.J.; 
Gosling, J.T.; Gussenhoven, M.S. Air Force Geophysics Lab., 
Hanscom AFB, MA (USA). 1988. 6p. (GL-TR—89-0131). Available 
from NTIS, PC A02/MF A01. 
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Pub. in Advances in Space Research, Vol. 8, No. 8, (8)179- 
(8)182(1988). 

Electrons in the 50-500 eV energy range commonly exhibit 
strong, field-aligned bidirectional anisotropies in the distant (r > 100 
Rg) geomagnetic tail lobes and are found to occur predominantly in 
the lobe directly connected to the sun along the interplanetary mag- 
netic field in the open magnetosphere model (north lobe for away 
interplanetary sectors and south lobe for toward sectors). Data 
show the transition from unidirectional (sheath) electron populations 
to bidirectional (lobe) populations at the distant magnetopause. This 
demonstrates the open nature of the distant magnetotail and shows 
that the source of the higher-energy, bidirectional lobe electrons is 
the tailward-directed electron heat flux population in the magne- 
tosheath. The field-aligned lobe electron phase space densities 
above 200 eV at ISEE-3 agree well with DMSP-measured polar rain 
phase space densities near the polar cap and the spectral slopes 
above 200 eV also are similar. Below 100-200 eV there is a thermal 
electron population in the distant tail, arising from local entry of 
plasma through the distant magnetopause, which is not present at 
DMSP altitudes. These data show that the suprathermal tail lobe 
electrons are essentially a test particle population which can move 
freely along field lines to form polar rain; in contrast, the thermal 
electrons are bound to the tailward-flowing lobe ion population far 
down the tail and thus cannot reach the polar cap regions. 


50955 (AD-A-208760/9/XAB) Space radiation test model 
study. Final report, 20 May 1985-17 February 1989. Nightingale, 
R.W.; Chiu, Y.T.; Davidson, G.T.; Francis, W.E.; Rinaldi, M.A. 
Lockheed Missiles and Space Co., Palo Alto, CA (USA). Space Sci- 
ences Lab. 17 Feb 1989. 92p. (LMSC/F—297919). Available from 
NTIS, PC AO5/MF A01. 

The tools for dynamic modeling of the energetic populations in 
the outer radiation belts are being developed to better understand 
the extreme variations of particle flux in response to magneto- 
spheric and solar activity. The study utilizes the SCATHA SC3 
high-energy electron data for energies from 200 keV to 2 MeV, with 
fine pitch-angle measurements over the L-shell range of 5.3 to 7 for 
quiet and moderate geomagnetic periods in April 1979 and June 
1980. A solution of the simultaneous bimodal (radial and pitch- 
angle) diffusion equation for the radiation belts has been developed 
with special regard for the requirements of satellite radiation-belt 
data analysis. The solution has been used to test the bimodal the- 
ory of outer-electron-belt diffusion by confronting it with satellite 
data. The data representation requires and provides diffusion pa- 
rameters that are in agreement with all previous experimental and 
theoretical determinations of such diffusion coefficients. Such a rep- 
resentation satisfies the basic requirements towards the dynamic 
modeling of the outer electron radiation belt for L < 7 at quiet and 
moderate geomagnetic conditions. The presentation has also been 
shown to be unique when projected off of the satellite trajectory in 
(L,t)-space. For L about 7 the representation has difficulties with 
butterfly distributions that may signify energetic electron encounters 
with the magnetopause. 


50956 (AD-A-208875/5/XAB) IMF (input from magnetic field) 
Bz and solar-wind speed dependence for precipitating-ion hemF- 
spheric energy flux. Brautigam, D.H.; Gussenhoven, M.S.; Hardy, 
D.A. Air Force Geophysics Lab., Hanscom AFB, MA (USA). 1988. 
5p. (AFGL-TR-89-0132). Available from NTIS, PC A02/MF A01. 

Pub. in Advances in Space Research, Vol. 8, No. 9-10, (9)65- 
(9)68(1988). 

A new statistical study of the total power input to high-latitude re- 
gions from precipitating ions, making primary data sorts by the IMF 
Bz and solar wind speed, shows that (a) the minimum power input 
occurs for low, positive values of Bz and low values of Vsw, (b) 
power input increases proportionately more with increasing Vsw 
than with increasing Bz negative. 


50957 (LA-UR-89-895) Coherency properties of strong 
Langmuir turbulence. Rose, H.A.; DuBois, D.F.; Russell, D. Los 
Alamos National Lab., NM (USA). [1989]. 4p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
891073-1: International workshop on nonlinear and turbulent 
processes in physics, Kiev (USSR), Oct 1989). Order Number 
DE89009290. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
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Strongly correlated Langmuir wave collapse has been observed 
in two dimensional simulations of Zakharov’s model in a regime 
characterized by strong ion sound wave damping and an external 
drive frequency, wo, close to but less than the plasma frequency, 
[wp — woVwo > e€ with « ~ 0.005. Caviton-caviton interactions in- 
duce temporal correlations between different collapse sites on a 
time scale the order of a collapse cycle, and on a longer time scale 
site locations migrate possibly leading to strong spatial correlations. 
Certain features of ionospheric incoherent scatter radar (ISR) spec- 
tra are consistent with such correlations. 6 refs. 


50958 (PPPL-—2647) Nonlinear interaction of energetic ring 
current protons with magnetospheric hydromagnetic waves. 
Chan, A.A.; Chen, Liu; White, R.B. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Sep 1989. 17p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76CH03073. Order Number 
DE90000888. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

In order to study nonlinear wave-particle interactions in the 
earth’s magnetosphere we have derived Hamiltonian equations for 
the gyrophase-averaged nonrealistic motion of charged particles in 
a perturbed dipole magnetic field. We assume low frequency (less 
than the proton gyrofrequency) fully electromagnetic perturbations, 
and we retain finite Larmor radius effects. Analytic and numerical 
results for the stochastic threshold of energetic protons (2 100 keV) 
in compressional geomagnetic pulsations in the Pe 5 range of fre- 
quencies (150-600 seconds) are presented. These protons undergo 
a drift-bounce resonance with the Pc 5 waves which breaks the 
second (longitudinal) and third (flux) adiabatic invariants, while the 
first invariant (the magnetic moment) and the proton energy are ap- 
proximately conserved. The proton motion in the observed spectrum 
of waves is found to be strongly diffusive, due to the overlap of 
neighboring primary resonances. 17 refs., 2 figs. 


50959 (TRITA-EPP—88-11) Electric fields in the magneto- 
sphere - the evidence from ISEE, S3-3, GEOS and Viking. 
Faelthammar, C.G. Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Plasma Physics. Aug 1988. 40p. Order Number DE90602476. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Electric field measurements on the satellites S3-3, GEOS-1, 
GEOS-2, ISEE-1 and Viking have extended the empirical knowl- 
edge of electric fields in space so as to include the outer regions of 
the magnetosphere. While the measurements confirm some of the 
theoretically expected properties of the electric fields, they also re- 
veal unexpected features and a high degree of complexity and 
variability. The existence of a magnetospheric dawn-to-dusk electric 
field, as expected on the basis of extrapolation from low altitude 
measurements, is confirmed in an average sense. However, the ac- 
tual field exhibits large spatial and temporal variations, including 
strong fields of inductive origin. At the magnetopause the average 
(dawn to dusk directed) tangential electric field component is typi- 
cally obscured by irregular fluctuations of large amplitude. The 
magnetic-field aligned component of the electric field, which is of 
particular importance for ionosphere-magnetosphere coupling and 
for auroral acceleration is even now very difficult to measure di- 
rectly. However, the data from electric field measurements provide 
further support for the conclusion, based on a variety of evidence, 
that a non-vanishing magnetic-field aligned electric field exists in the 
auroral acceleration region. (93 refs.) (author). 
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50960 (AD-A-208676/7/XAB) Photoionization phenomena 
near threshold. Crasemann, B. Oregon Univ., Eugene, OR (USA). 
Dept. of Physics. 1989. 11p. Available from NTIS, PC A03/MF A01. 

Pub. in Comments on Atomic and Molecular Physics, Vol. 22, No. 
4, 163-172(1989). 

Dynamic correlation effects produce a multifaceted many-electron 
response when the atomic electron cortege is photoionized. Drastic 
changes in rearrangement take place as the incident photons are 
tuned from threshold to high energy and the ionization mechanism 
evolves from a single second-order quantum process to a sequence 





of discrete excitation, relaxation, and decay phases. Post-collision 
interaction links these very different regimes, and resonant- 
scattering theory permits a unified treatment. The study of the 
near-threshold behavior of dynamic correlation satellites and of 
post-collision interaction phenomena holds promise of further eluci- 
dating this intricate subject. 


50961 (BONN-HE-89-03) The influence of the strong pd- 
interaction on the spectrum pdy-mesicmolecula. Belyaev, V.B.; 
Wrzecionko, J. Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Jun 1989. 10p. Order Number DE90707384. Available from NTIS 
(US Sales Only), PC A02/MF A01. 

A self-consistent treatment of rescattering effects of a nuclear 
subsystem in a u-mesomolecule is proposed. Strong nonlocality of 
the nuclear t-matrix with respect to the u-meson coordinate is es- 
tablished. This effect gives an essential contribution to the energy 
shifts of the Coulombic levels of a pdy mesomolecule. For a pdy 
mesomolecule the difference of energy shifts of levels with nuclear 
spins S = 1/2 and S = 3/2 equals 0.052 eV. (orig.). 


50962 (BONN-HE-89-05) Off-shell effects in  electron- 
hydrogen interaction. Kuzmichev, V.E.; Peresypkin, V.V. Bonn 
Univ. (Germany, F.R.). Physikalisches Inst. Jun 1989. 10p. Order 
Number DE90707494. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

The calculation of the off-shell corrections to the electron- 
hydrogen polarization potential is given. It is based on the new 
expression for effective electron-atom interaction. In the asymptotic 
region the local two parameter effective potential is obtained. The 
calculated first-order off-shell correction to polarization potential 
coincides with the dominant non-adiabatic correction identified previ- 
ously. (orig.). 


50963 (DOE/ER/10513—1) Theoretical study of near- 
threshold electron-molecule scattering: Final report. Morrison, 
M.A. Oklahoma Univ., Norman, OK (USA). Dept. of Physics and As- 
tronomy. [1989]. 18p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AS05-79ER10513. Order Number DE90001026. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We have been engaged in carrying out a foundation study on 
problems pertaining to near-threshold nuclear excitations in e-H2 
scattering. The primary goals of this study are: to investigate the 
severity and nature of the anticipated breakdown of the adiabatic- 
nuciei (AN) approximation, first for rotation only (in the rigid-rotator 
approximation), and then for vibration; to determine a data base of 
accurate ab initio cross sections for this important system; to imple- 
ment and test accurate, computationally-tractable model potentials 
for exchange and polarization effects; and to begin the exploration 
of alternative scattering theories for near-threshold collisions. This 
study has provided a well-defined theoretical context for our future 
investigations. Second, it has enabled us to identify and quantify 
several serious problems in the theory of near-threshold electron- 
molecule scattering that demand attention. And finally, it has led to 
the development of some of the theoretical and computational ap- 
paratus that will form the foundation of future work. In this report, 
we shall review our progress to date, emphasizing work completed 
during the current contract year. 17 refs., 5 figs., 1 tab. 


50964 (GSI-89-17) Nuclear polarization in heavy atoms and 
superheavy quasi-atoms. Plunien, G. Gesellschaft fuer Schwerio- 
nenforschung m.b.H., Darmstadt (Germany, F.R.); Frankfurt Univ. 
(Germany, F.R.). Jun 1989. 117p. (In German). Order Number 
DE90707482. Available from NTIS (US Sales Only), PC AO6/MF 
A01. 

Object of this thesis are nuclear polarization effects in electronic 
atoms and quasi-atoms. We show how the contribution of the nu- 
clear polarization increases if the interaction with low-lying collective 
nuclear excitations is regarded. In the framework of model calcula- 
tions we study whether in superheavy quasi-atoms nuclear 
polarization effects can lead to comparable energy shifts as those 
which are generated because of usual QED radiative corrections. 
(orig./HSI). 


50965 (GSI-89-58(prepr.)) Evidence for resonant two- 
electron capture and excitation in collisions of H-like Ge with 
Ne. Warczak, A.; Stachura, Z.; Szymanski, A.; Stoehiker, T.; 
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Kozhuharov, C.; Livingston, A.E.; Mokler, P.H.; Reusch, S. 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). Jul 1989. 12p. Contract CPBP 01.09. Available from 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). 

Evidence for resonant two-electron capture and excitation, i.e. the 
time-reversed double-Auger process with radiative stabilization, was 
found by measuring coincidences between two K-x-rays of a heavy 
ion associated with its double charge exchange. Hydrogen-like 
Gets" ions with energies of (4.5-11.5) MeV/u were directed into a 
neon gas target. Possible contributions of uncorrelated processes 
are also discussed. (orig.). 


50966 (LA-UR—89-2808) Temperature dependent effects dur- 
ing Ag deposition on Cu(110). Taylor, T.N.; Muenchausen, R.E.; 
Hoffbauer, M.A.; Denier van der Gon, A.W.; van der Veen, J.F. Los 
Alamos National Lab., NM (USA). [1989]. 20p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract W-7405-ENG- 
36. (CONF-891093-1: 36. American Vacuum Society national 
vacuum symposium, Boston, MA (USA), 23-27 Oct 1989). Order 
Number DE89016987. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The composition, structure, and morphology of ultrathin films 
grown by Ag deposition on Cu(110) were monitored as a function of 
temperature using low-energy electron diffraction (LEED), Auger 
electron spectroscopy (AES), and medium energy ion scattering 
(MEIS). Aligned backscattering measurements with 150 keV He ions 
indicate that the Ag resides on top of the Cu and there is no signifi- 
cant surface compound formation. Measurements with LEED show 
that the Ag is initially confined to the substrate troughs. Further de- 
position forces the Ag out of the troughs and results in a split ¢(2 x 
4) LEED pattern, which is characteristic of a distorted Ag(111) 
monolayer template. As verified by both AES and MEIS measure- 
ments, postmonolayer deposition of Ag on Cu(110) at 300K leads to 
a pronounced 3-dimensional clustering. lon blocking analysis of the 
Ag clusters show that the crystallites have a (110)-like growth orien- 
tation, implying that the Ag monolayer template undergoes a 
rearrangement. These data are confirmed by low temperature LEED 
results in the absence of clusters, which indicate that Ag multilayers 
grow from a Ag—Cu interface where the Ag is captured in the 
troughs. Changes observed in the film structure and morphology 
are consistent with a film growth mechanism that is driven by over- 
layer strain response to the substrate corrugation. 16 refs., 4 figs. 


50967 (LA-UR-—89-3019) Supercomputers and the future of 
computational atomic scattering physics. Younger, S.M. Los 
Alamos National Lab., NM (USA). 1989. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36;W-7405- 
ENG-48. (CONF-890708-8: 16. international conference on the 
physics of electronic and atomic collisions, New York, NY (USA), 26 
Jul - 1 aug 1989). Order Number DE90000608. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The advent of the supercomputer has opened new vistas for the 
computational atomic physicist. Problems of hitherto unparalleled 
complexity are now being examined using these new machines, 
and important connections with other fields of physics are being es- 
tablished. This talk briefly reviews some of the most important 
trends in computational scattering physics and suggests some excit- 
ing possibilities for the future. 7 refs., 2 figs. 


50968 (LBL-27583) High temperature and high resolution 
uv photoelectron spectroscopy using supersonic molecular 
beams. Wang, Lai-Sheng; Reutt-Robey, J.E.; Niu, B.; Lee, Y.T.; 
Shirley, D.A. Lawrence Berkeley Lab., CA (USA). Jul 1989. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO03- 
76SF00098. (CONF-890738-2: 4. international conference on 
electron spectroscopy, Honolulu, HI (USA), 10-14 Jul 1989). Order 
Number DE90000176. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

A high temperature molecular beam source with electron bom- 
bardment heating has been built for high resolution photoelectron 
spectroscopic studies of high temperature species and clusters. 
This source has the advantages of: producing an intense, continu- 
ous, seeded molecular beam, eliminating the interference of the 
heating mechanism from the photoelectron measurement. Coupling 
the source with our hemispherical electron energy analyzer, we can 
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obtain very high resolution Hela (584A) photoelectron spectra of 
high temperature species. Vibrationally-resolved photoelectron spec- 
tra of PbSe, Aso, As4, and ZnCl are shown to demonstrate the 
performance of the new source. 25 refs., 8 figs., 1 tab. 


50969 (LBL-27584) High resolution photoelectron spec- 
troscopy of clusters of Group V elements. Wang, Lai-sheng; Niu, 
B.; Lee, Y.T.; Shirley, D.A. Lawrence Berkeley Lab., CA (USA). Jul 
1989. 18p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-8907130-8: 9. vacuum ultraviolet 
radiation conference, Honolulu, Hi (USA), 17-21 Jul 1989). Order 
Number DE90000138. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

High resolution Hel (580A) photoelectron spectra of Aso, As4, and 
P, were obtained with a newly-built high temperature molecular 
beam source. Vibrational structure was resolved in the photoelec- 
tron spectra of the three cluster species. The Jahn-Teller effect is 
discussed for the 2E and 2T. states of P4* and As,*. As a result of 
the Jahn-Teller effect, the *E state splits into two bands, and the 
2T> state splits into three bands, in combination with the spin-orbit 
effect. It was observed that the »2 normal vibrational mode was in- 
volved in the vibronic interaction of the 2E state, while both the v2 
and v3 modes were active in the *T> state. 26 refs., 5 figs., 3 tabs. 


50970 (UCRL-—100596) Elecron-positron momentum distri- 
bution measurements of high-i, superconductors and related 
systems. Wachs, A.L.; Turchi, P.E.A.; Howell, R.H.; Jean, Y.C.; 
Fluss, M.J.; West, R.N.; Kaiser, J.H.; Rayner, S.; Hahgighi, H.; 
Merkle, K.L.; Revcolevschi, A. Lawrence Livermore National Lab., 
CA (USA). Jun 1989. 4p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-890718-27: 
International conference on materials and mechanisms of supercon- 
ductivity - high-temperature superconductors, Stanford, CA (USA), 
23-28 Jul 1989). Order Number DE89017538. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

We discuss our measurements of the 2D-angular correlation of 
positron annihilation radiation (ACAR) in LapCuO,4, YBapCu307 
(YBCO), and NiO. The measurements for NiO are the first such 2D- 
ACAR measurements; the YBCO results are of a higher statistical 
quality than previously reported in the literature. The data are com- 
pared with complementary theoretical calculations and with each 
other. We discuss the implication of our analysis for ACAR studies 
of similar and related systems. 5 refs., 1 fig. 


50971 (UCRL-101316) Stark and Zeeman effects on laser 
cooling of positronium. Dermer, C.D. Lawrence Livermore Na- 
tional Lab., CA (USA). 14 Aug 1989. 3p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8907143-1: Workshop on gases and galaxies, Greenbelt, MD 
(USA), 19-21 Jul 1989). Order Number DE89017783. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Theoretical work on laser cooling of Positronium (Ps), including 
effects of external magnetic and electric fields, is reviewed and ex- 
tended. 4 refs., 4 figs. 


50972 Simulation of atomistic crystal growth from the vapor 
phase. Taylor, P.A. (Sandia Nat. Labs., Albuquerque, NM); Dodson, 
B.W. pp. 811 of Interfaces, superlattices, and thin films. Dow, J.D.; 
Schuller, |.K Materials Research Society, Pittsburgh, PA (1987). 
(CONF-8612131—: Materials Research Society symposium on inter- 
faces, superlattices and thin films, Boston, MA (USA), 1-6 Dec 
1986). 

The authors are in the process of studying strained-layer growth 
of two-dimensional Lennard-Jones lattices. To do so, they have de- 
veloped three techniques, based on the Monte Carlo method and 
molecular dynamics, of simulating atomistic crystal growth from the 
vapor phase. The Monte Carlo method efficiently simulated the ef- 
fects of long time-scale processes on the growth of strained-layer 
systems, but omits the transient dynamics of particle adsorption. 
The second technique, using molecular dynamics, gives results 
suggesting that epitaxial growth of strained-layer systems can occur 
on the picosecond timescales. However, this technique cannot cap- 
ture the influence of the long time-scale processes on the growth 
process. In view of the shortcomings of the previous two tech- 
niques, A hybrid technique incorporating both the Monte Carlo 
method and molecular dynamics, has been developed. In principle, 
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this technique models the transient dynamics of adsorption as well 
as the long term evolution of the system. This technique, however, 
is limited by artifacts that may only be eliminated by use of unwar- 
ranted amounts of supercomputer time. 


50973 Comparison of the target-thickness dependence of 
the convoy electron yield and the Rydberg electron yield mea- 
sured in coincidence with exit charge states in fast ion-solid 
collisions. Gaither, C.C. Ill (Tennessee Univ., Knoxville (USA). 
Dept. of Physics); Breinig, M.; Freyou, J.; Underwood, T.A. Nuclear 
Instruments and Methods in Physics Research, Section B: Beam In- 
teractions with Materials and Atoms (Netherlands), 40/41(pt.1): 
56-59 (Apr 1989). DOE Contract AC05-840R21400. (CONF- 
881151-: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

We have simultaneously measured the yield of convoy electrons 
and the yield of electrons in high Rydberg states of the projectile (n 
> or approx. 70), produced by 2 MeV/u C projectiles passing 
through C foils, whose thicknesses range from 4-10 yg/em*, for in- 
cident charge states, qj=4-6 and exit charge states qe=4-6. We 
have found that these yields exhibit similar trends as a function of 
foil thickness, but that, nevertheless, the ratio of the number of con- 
voy electrons detected in coincidence with ions of exit charge state 
q to the number of electrons detected in high Rydberg states of 
ions with the same exit charge state is a function of foil thickness. 
This may be due to a broadening of the convoy electron energy 
spectrum with increasing foil thickness. (orig.). 


50974 Mechanisms for 4u/2 electron emission in ion-atom 
collisions. Wang Jianyi (Tennessee Univ., Knoxville (USA). Dept. of 
Physics); Burgdoerfer, J. Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands), 40/41(pt.1): 65-69 (Apr 1989). DOE Contract 
AC05-840R21400. (CONF-881151—-: 10. international conference 
on the application of accelerators in research and industry, Denton, 
TX (USA), 7-9 Nov 1988). 

We have studied electron emission spectra in ionizing collisions in 
one dimension with interaction potentials of zero range. From low to 
intermediate collision energies the ionization mechanism is at- 
tributed to promotion of quasi-molecular orbitals formed between 
the collision partners into the continuum. At intermediate collision 
velocities we observe a hump in the ionization spectrum near 4ue ~ 
4u/2. The peak position follows approximately the motion of an im- 
proper saddle point as the charges of the projectile and of the 
target are varied. Double peak structures are observed at low colli- 
sion energies in the forward emission spectra which can be traced 
to interferences between resonances in the projectile and target 
continuum. (orig.). 


50975 Close encounters of the multiple-capture kinds: Ca 
ions in Ar. Schlachter, A.S. (Lawrence Berkeley Lab., CA (USA)); 
Stearns, J.W.; Berkner, K.H.; Bernstein, E.M.; Clark, M.W.; Tanis, 
J.A.; Woodland, W.T.; Dubois, R.D.; Graham, W.G.; Morgan, T.J. 
Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms 
(Netherlands), 40/41(pt.1): 21-24 (Apr 1989). DOE Contract AC03- 
76SF00098;AC06-76RL01830. (CONF-881151-: 10. international 
conference on the application of accelerators in research and indus- 
try, Denton, TX (USA), 7-9 Nov 1988). 

Collisions in which a fast highly charged ion passes within the or- 
bit of inner-shell electrons of a target gas atom are selected by 
emission of an X-ray from the projectile or target. Measurement of 
the projectile charge state after the collision, in coincidence with the 
X-ray, allows measurement of the charge-transfer probability during 
these close collisions. When the projectile velocity is approximately 
the same as that of the target electrons, a large number of elec- 
trons can be transferred to the projectile in a single collision. 
Results for 47-160 MeV Ca'’* + Ar show that the relative electron- 
capture probability in a closure encounter decreases with increasing 
projectile velocity. (orig.). 


50976 lonization in 0.1-1.6 MeV Ar*-Kr*-Ar_ collisions. 
Zarcone, M.J. (Connecticut Univ., Storrs (USA). Dept. of Physics); 
Lincoin, B.A.; Rapposch, M.H.; Reed, K.J.; Antar, A.A.; Kessel, 





Q.C. Nuclear Instruments and Methods in Physics Research, Sec- 
tion B: Beam Interactions with Materials and Atoms (Netherlands), 
40/41(pt.1): 124-126 (Apr 1989). DOE Contract W-7405-ENG-48. 
(CONF-881151—: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

The final charge states of ions scattered to large angles (1°-18°) 
in Art-Kr and Kr*-Ar collisions have been measured for collision 
energies from 0.1 to 1.6 MeV. Both sets of data show stepwise in- 
creases in ionization beginning for those collisions having distances 
of closest approach of 0.7 and 0.4 a.u. For the smallest distances 
of closest approach reached (0.05 a.u.), the average number of 
electrons lost from the collision complex totals nearly twenty. Com- 
parison with molecular orbital calculations shows possibie electron 
promotions to exist for the 0.7 and 0.4 a.u. distances; however, 
comparison of the Ar-Kr and Kr-Ar data sets with the calculations 
shows that a variety of separated-atom states may participate in the 
promotions. This is in contrast to existing models for deeper-lying 
shells in which specific separated-atom-united-atom correlations are 
thought to exist. (orig.). 


50977 Differential charge state fractions of He following ion- 
ization by fast H— projectiles. Giese, J.P. (Oak Ridge National 
Lab., TN (USA)); Horsdal, E. Nuclear instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials and 
Atoms (Netherlands), 40/41(pt.1): 201-204 (Apr 1989). DOE 
Contract AC05-840R21400. (CONF-881151—: 10. international con- 
ference on the application of accelerators in research and industry, 
Denton, TX (USA), 7-9 Nov 1988). 

The differential charge state fractions of He ions produced an ion- 
ization by fast H~projectiiles have been measured at projectile 
scattering angles between 0.25 and 1.59 mrad and an impact en- 
ergy of 1.0 MeV. These charge state fractions have been measured 
for each of the possible final charge states of the H— projectile (H—, 
H and p*). Combined with earlier measurements of simple ioniza- 
tion (no change in projectile charge state) by protons and of capture 
and ionization by protons, some systematics can be noted. The 
fraction of doubly charged He ions exhibits a distinct peak between 
0.9 and 1.1 mrad for simple ionization. A similar peak is seen at 
~0.55 mrad for ionization accompanied by either capture by pro- 
tons or by single strippling of H~. The data for proton impact 
suggest that all the peaks are related to double ionization of the tar- 
get. The double-ionization mechanisms will be discussed in terms of 
their possible contribution to the observed structures. (orig.). 


50978 Energy- and angle-resolved photoelectron spec- 
troscopy of negative ions. Pegg, D.J. (Tennessee Univ., Knoxville 
(USA). Dept. of Physics); Thompson, J.S.; Compton, R.N.; Alton, 
G.D. Nuclear Instruments and Methods in Physics Research, Sec- 
tion B: Beam Interactions with Materials and Atoms (Netherlands), 
40/41 (pt.1): 221-224 (Apr 1989). DOE Contract AC05-840R21400. 
(CONF-881151-: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

Energy- and angle-resolved photoelectron detachment spec- 
troscopy is currently being used to investigate the structure of 
negative ions and their interaction with radiation. Measurements of 
the electron affinity of the Ca atom and the partial cross sections for 
photodetachment of the metastable negative ion, He- (1s2s2p *P), 
are reported. (orig.). 


50979 Properties of cold ions produced by synchrotron radi- 
ation and by charged particle impact. Levin, J.C. (Tennessee 
Univ., Knoxville (USA). Dept. of Physics); Biedermann, C.; Ced- 
erquist, H.; O, C.S.; Short, R.T.; Sellin, |.A. Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions with 
Materials and Atoms (Netherlands), 40/41(pt.1): 402-406 (Apr 
1989). DOE Contract AC05-840R21400. (CONF-881151-: 10. in- 
ternational conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

Argon recoil ions produced by beams of 0.8 MeV/u Cl5+ have 
been detected by time-of-flight (TOF) techniques in coincidence with 
the loss of from one to five projectile electrons. Recoil-ion energies 
have been determined to be more than an order of magnitude 
higher than those of highly charged ions poduced by unmonochro- 
matized synchrotron radiation. Charge-state distributions, however, 
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show similarities, suggesting that loss of projectile electrons corre- 
sponds, in some cases, to inner-shell target ionization producing 
vacancy cascades. In an essential improvement to the usual multi- 
nomial description of ionization in the dependent-electron-ejection 
model, we find the inclusion Auger vacancy cascades significantly 
alters the description of the recoil ion spectra corresponding to the 
projectile-electron loss. These conclusions are consistent with im- 
pact parameters inferred from determination of mean recoil energy. 


(orig.). 
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50980 (AD-A-208664/3/XAB) Studies of the propagation of 
short-burst, high-power microwave radiation through neutral 
and ionized media. Final report, 1 December 1985-30 November 
1988. Destler, W.W.; Striffler, C.D. Maryland Univ., College Park, 
MD (USA). Dept. of Electrical Engineering. Mar 1989. 84p. Available 
from NTIS, PC AO5/MF A01. 

Experiments were completed on the propagation of very-high- 
power (500 kW/cm’), short burst (3-30 ms) microwaves through a 
neutral media. Results indicate that breakdown field strengths are 
about a factor of two higher when the test cell is shielded from x 
rays generated by the microwave source. Standard theoretical 
models were shown to give very accurate predictions of actual ob- 
servations for all cases except when the RF frequency was near the 
plasma frequency. 


50981 (DOE/ER/13493-3) Theory of condensable gases: 
Progress report, March 1, 1988—-August 31, 1989. White, J.A. 
American Univ., Washington, DC (USA). Aug 1989. 6p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-86ER13493. 
Order Number DE90000676. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

This paper briefly reviews progress on theories of the compress- 
ibility of gases. (LSP) 


50982 (LA-UR-89-3161) Kinetic and fluid simulations of AIL 
breakdown. Roussel-Dupre, R.; Armstrong, W.T.; Tunnel, T. Los 
Alamos National Lab., NM (USA). 1989. 12p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-36. (CONF- 
891073-8: International workshop on nonlinear and turbulent 
processes in physics, Kiev (USSR), Oct 1989). Order Number 
DES90000697. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The mean properties of the breakdown plasma produced during 
high- power microwave propagation through an experimental cham- 
ber filled with air at fixed pressure were investigated by means of a 
time- dependent fluid model. 


50983 (RISO-M-2780) Development of a computer model 
for stationary turbulent 3-D gas-particle flows. Numerical pre- 
diction of a turbulent gas-particle duct flow. Astrup, P.; Gjernes, 
E. Risoe National Lab., Roskilde (Denmark). Feb 1989. 35p. Order 
Number DE90706439. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

EFP-85. 

A computer simulation has been made of a turbulent gas/particle 
flow in a two-dimensional channel. Measured inlet profiles are used 
as input for mean- and rms-velocities for gas and particles and vol- 
umetric concentration of particles. The calculated profiles are 
compared to measurements of four downstream positions. The tur- 
bulent gasflow is predicted in an Eulerian frame of reference by use 
of the finite element method and an extended k-epsilon turbulence 
model. The particle phase is described by the Lagrangian approach 
and the turbulent interaction is modelled by adding a stochastic ve- 
locity fluctuation to the mean gas velocity. The calculations of mean 
gas- and particle-velocities agree well with the measurements, while 
gas- and particle-rms velocities are underpredicted. The particle 
concentration along the centerline falls off too slowly close the inlet 
and then too much further downstream. The gas turbulence is found 
to have little influence on the particle dispersion behaviour in this 
test. (author). 
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50984 (UCRL-53950) Parallel heterogeneous mesh refine- 
ment for multidimensional convection-diffusion equations 
using an Euler-Lagrange method. Perkins, A.L. Lawrence Liver- 
more National Lab., CA (USA). Jun 1989. 195p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE89016702. Available from NTIS, PC A10/MF A01 - 
OSTI; GPO Dep. 

Thesis. Submitted to University of California, Davis, CA. 

We develop an efficient finite differences numerical solution for 
the two-space dimension Burgers' equation, and the viscous gas 
dynamics equations. Our numerical solution efficiently includes the 
real viscous terms that model the behavior of shock, internal and 
boundary layers. First the equations are advanced on a coarse 
mesh subject to a hyperbolic stability condition. Regions of signifi- 
cant parabolic activity are identified using a new parabolic threshold 
criterion which requires no special boundary treatment. The coarse 
mesh is dynamically decomposed and the mesh is refined in these 
regions. A new biased clustering algorithm is introduced which al- 
lows tailoring the geometry of the refined meshes to the underlying 
machine architecture or enhancing the convergence speed of itera- 
tive methods across overlapping meshes. The decomposition is 
heterogeneous in the sense that the problem formulation of the 
equations as well as the solution methods may vary from mesh to 
mesh. In particular, a mixed Euler-Lagrange explicit-implicit method 
is developed that explicitly advances the coarse mesh relative to an 
Eulerian reference frame, and implicitly advances the refined 
meshes relative to moving Lagrangian reference frames. On the re- 
fined meshes that surround regions of significant parabolic activity, 
the method is second order accurate in space. A second order 
interpolation step from the moving refined Lagrange mesh to a cor- 
responding Lagrange mesh, whose image in the Eulerian reference 
frame coincides with the original mesh refinement, preserves this 
spatial accuracy in the Eulerian reference frame. Schwarz iterations 
are used between overlapping refined meshes to communicate the 
interdependence of the implicit solution method that has been artifi- 
cially separated into independent overlapping refined meshes to 
allow parallel processing. 176 refs., 61 figs., 8 tabs. 


50985 instability mechanisms in shear-flow transition. Bayly, 
B.J. (Program in Applied and Computational Mathematics, Princeton 
Univ., Princeton, NJ (US)); Orszag, S.A.; Herbert, T. vp of Annual 
review of fluid mechanics. Volume 20, 1988. Lumiey, J.L.; VanDyke, 
M.; Reed, H.L Annual Reviews Inc., Palo Alto, CA (1988). 
Developing an understanding of turbulent shear flow at high 
Reynolds numbers has been a central problem in the theory of fluid 
motion for over a century. Like all turbulent flows, turbulent shear 
flow is a fluid motion of complex and irregular character whose ex- 
act behavior is very sensitive to small changes in initial or boundary 
conditions. Turbulent shear flows are further characterized by a 
large range of length and time scales, with energy and momentum 
transfer predominantly affected by nonlinear (inertial) processes be- 
tween eddies of different scales. In many situations of interest, the 
external conditions are geometrically and temporally simple, and the 
flow equations admit a correspondingly simple solution; one exam- 
ple is Hagen-Poiseuille flow in a pipe with a constant pressure 
gradient. Simple, or laminar, flow is generally preferred at low or 
moderate Reynolds numbers, while turbulent flow is preferred at 
high Reynolds numbers. The process by which turbulent flow devel- 
ops and replaces laminar flow is known as (turbulent) transition. 
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50986 (DOE/ER/40413-2) Studies of relativistic heavy ion 
collisions: Annual progress report, August 1, 1988—July 31, 
1989. Madansky, L. Johns Hopkins Univ., Baltimore, MD (USA). 
[1989]. 160p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER40413. Order Number DE89015515. Available from 
NTIS, PC AO8/MF A01; OSTI; INIS. 

This report presents the progress in our program of Relativistic 
Heavy lon studies. The first phase of experiments on lepton pairs is 
almost complete and the results from the initial part of this program 
are presented in copies of three publications. It appears that the ori- 
gin of lepton pairs is the annihilation of pions. The evidence for this 
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seems to be the shape of the dilepton mass spectrum, the cross- 
section as a function of energy which seems to scale with pion 
production, and the general kinematic behavior of the lepton pairs 
themselves. We present progress on the development of Ring 
Imaging Cerenkov counters for dilepton observations in general, 
and a short report on a high resolution method counter proposal 
that could be adapted to RHIC counters in general. Publication of 
results on hyperon polarization with incident polarized proton beams 
is also presented. These results use the phenomenological ap- 
proach that could be useful in understanding hyperon production in 
heavy ion collisions. In this connection, a proposal for studying high 
density nuclear matter with incident antiprotons is presented. 
Progress on the TPC detectors developed by the BNL group for 
heavy ion research is reported, along with recent analysis of polar- 
ization with incident silicon beams. Finally, the most recent results 
on subthreshold antiproton production is presented. These latter re- 
sults are several orders of magnitude more than expected and they 
point to some kind of coherent hadronic phenomena even at ex- 
tremely low energies. 


50987 (MPI-PAE/Exp.El—203) Multiparticle dynamics. 
Schmitz, N. Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-Inst. fuer Physik. 
Jun 1989. 51p. (CONF-8903167-: Meeting on multiparticle 
dynamics, La Thuile (Italy), 20-22 Mar 1989). Available from Max- 
Planck-institut fuer Physik und Astrophysik, Muenchen (Germany, 
F.R.). Werner-Heisenberg-inst. fuer Physik. 

This paper on multiparticle dynamics reviews some recent results 
(until April 1989) on multiparticle production in e*e~ annihilation, 
lepton-nucleon scattering and hadron-hadron collisions. The empha- 
sis is on the dependence of the various quantities, correlations and 
effects on the center of mass energy where in case of hadron- 
hadron scattering a smooth transition from soft to semi-hard physics 
has been observed. After a brief description of the phenomenologi- 
cal framework (mentioning only the most popular models) the 
following topics are discussed: Minijets, multiplicity dependence of 
>Pr<, energy dependence of >pr< (sea-gull plots), forward- 
backward multiplicity correlations, and multiplicity distributions 
(including the clan model and a model with ultrasoft partons). (orig.). 
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50988 (BONN-HE-89-07) Measurement of the neutron life- 
time in a magnetic storage ring. Paul, W.; Anton, F.; Mampe, W.; 
Paul, L.; Paul, S. Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Jul 1989. 11p. Order Number DE90707386. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

In previous papers a storage ring for neutrons was reported, 
which enables the confinement of very slow neutrons by means of 
their magnetic moment in a magnetic multipole torus. Improved ex- 
perimental conditions permitted to determine the lifetime of the 
stored neutrons by measuring their number with good accuracy up 
to one hour. The decrease with time follows very well a single expo- 
nential function with a time constant tau = 877 +- 10 s. This number 
represents the lifetime of the free neutron, in any case it is a sharp 
lower limit for it. (orig.). 


50989 (BONN-IR-89-02) Study of the reaction yy -> 2*21— 
at TASSO. Jocksch, A. Bonn Univ. (Germany,  F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Feb 1989. 93p. (in German). 
Order Number DE90707380. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

This work reports on the measurement of the two photon reaction 
ete -> et’e—'y*y"* -> et'e—'x*x—. The data were taken with the 
TASSO detector at the ete- storage ring PETRA at an average 
beam energy of 17.5 GeV and correspond to an integrated luminos- 
ity of 141.6 pb—'. The detection of the scattered leptons was not 
required. The main part of the background is the lepton pair produc- 
tion in two photon reactions. Due to missing particle identification 
most of the background hat to be determinated by detailed MC- 
simulation. The small background from K*K~ and p*p~ production 





in two photon reactions was determined with the ITOF-information. 
In the *2~-spectrum the formation of the f2(1270)-resonance was 
observed. By investigating the decay angular distribution of the 
a*m—-system in its own restframe the helicity-two dominance for 
the f2(1270) could be confirmed. No contribution of two photon pro- 
duction of the scalar f2(975)-meson was seen in the data. (orig.). 


50990 (CONF-880983-—39) Nucleon-nucleon scattering at 
LAMPF and KEK. Glass, G. Texas A and M Univ., College Station, 
TX (USA). [1988]. 14p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-88ER40399. From 8. international symposium 
on high energy spin physics; Minneapolis, MN (USA); 12-17 Sep 
1988. Order Number DE89017803. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A review of current measurements of spin-dependent observables 
in p-p and n-p scattering is given for experiments done at two labo- 
ratories, Clinton P. Anderson Meson Physics Facility at Los Alamos 
(LAMPF) and the National Laboratory for High Energy Physics in 
Japan (KEK). 18 refs., 12 figs. 


50991 (CONF-8907141—1) Forward-backward asymmetry in 
the reaction np — d7°. Hiebert, J.C. Texas A and M Univ., Col- 
lege Station, TX (USA). [1989]. 11p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-88ER40399. From Sympo- 
sium/workshop on spin and symmetries; Vancouver (Canada); Jul 
1989. Order Number DE89017804. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Two experiments are being designed to measure the forward- 
backward asymmetry in the center of mass differential cross 
sections for the np — dz° reaction and thus provide additional tests 
of the charge symmetry breaking part of the NN interaction. One of 
these experiments is proposed at 477 MeV at TRIUMF and the other 
at selected energies between 600 and 800 MeV at LAMPF. The ex- 
perimental challenges in measuring these cross section differences 
to the order of a few tenths of a percent are described. In addition, 
preliminary results at 800 MeV are presented from a Monte Carlo 
code written to simulate the LAMPF experiment. 7 refs., 3 figs. 


50992 (DOE/ER/10713-T2) [The AMY experiment]: Progress 
report. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(USA). Dept. of Physics. [1989]. 9p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AS05-80ER10713. Order Number 
DE90001153. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The AMY experiment is one of three major experiments at TRIS- 
TAN which is studying the states the matter produced in electron 
positron annihilations in the center of mass energy range of 50— 
65GeV. It provides information between the lower energy facilities 
such as PEP and PETRA and the new facilities SLC and LEP 
which are designed to operate in the region of the Z° mass near 
90GeV. In the region of the AMY experiment, interaction cross sec- 
tions are near their minimum of about 100pb, making it difficult to 
acquire large data samples during typical running cycles. This last 
year has seen an accumulation of about 10—-—12pb-—" of integrated 
luminosity in the energy range from 58 to 61.7GeV. Despite this lim- 
ited data sample, the AMY experiment has been extremely active in 
attempting to extract the minimum amount of information from the 
data. Some of the most significant results are discussed in this pa- 
per. 9 refs. 


50993 (DOE/ER/40515—1) Experimental research in high en- 
ergy physics: Progress report, July 1, 1989-December 31, 
1989. Ritchie, J.L. Texas Univ., Austin, TX (USA). Dept. of Physics. 
Aug 1989. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-89ER40515. Order Number DE90000061. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Experiment 791 is located in the B5 neutral beam at the Alternat- 
ing Gradient Synchrotron at the Brookhaven National Laboratory. 
The spectrometer combines precise tracking with good particle 
identification capability. The excellent mass resolution (c = 1.4 
MeV) of the spectrometer can be seen from reconstructed K_ — 
a*x— events. High rate capability is achieved by fully-custom high 
speed front-end electronics, a massively parallel readout architec- 
ture, and a multi-level trigger system. The progress on E791 can be 
broken into two categories: the completion of the analysis of data 
taken in 1988 and publication of those results and the completion of 
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a major data taking run in the early part of 1989. These will be dis- 
cussed separately in this report. 6 refs., 5 figs. 


50994 (FNAL/C—89/149) A new method of determining SIN? 
6w in deep-inelastic »muN scattering. Bernstein, R.H. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). May 1989. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-8904226-8: 12. international workshop on 
weak interactions and neutrinos, Ginosar (israel), 9-14 Apr 1989). 
Order Number DE89017882. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

The value of sin *6y can be determined to +0.002 — 0.004 by 
using the semileptonic decays of the K,to provide a beam of v, 
and », and measuring the ratio R’ = o(i,, NC)/o(v,,, NC). System- 
atic errors which have limited the world-average of previous v,N 
determinations of sinéy to +0.008 are largely eliminated. This 
experiment will determine the radiative corrections Ar in v,N scat- 
tering to +0.007 and in combination with W,Z mass measurements 
will provide precise tests of the Standard Model at the tree and one- 
loop level. 6 refs., 1 fig., 1 tab. 


50995 (lYaF—88-123) Physical experiments of B-factories. 
Blinov, A.E.; Chilingarov, A.G.; Ehjdel’man, S.l. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1988. 41p. (In Russian). Order 
Number DE90603598. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

MN-08465. 

Physical problems for an accelerator with colliding ete—-beams 
and 10°°-10% cm-c-' luminosity in the energy region in the 
centre-of-mass system W=10-14 GeV (B-factory) are considered. 
requirements to the detector and accelerator (proceeding from 
physical problems) are formulated. It is showed that investigation of 
b-quark physics in detail is of great interest for both completion and 
test of Standard Model and for searching for possible post-standard 
physics. The B-factory with the adequate detector is expected to be 
a source of rich and various physical information during at least 10 
years. 82 refs.; 9 figs.; 12 tabs. 


50996 (KFK-4509) Data analysis of an experiment to search 
for narrow lines in the inclusive spectrum of photons produced 
in proton-antiproton-annihilation at rest. Buercker, L. Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Physik. Apr 1989. 140p. (in German). Order Number DE90707530. 
Available from NTIS (US Sales Only), PC AO7/MF A01. 

The present work describes the data analysis of an experiment at 
LEAR, where photons from the annihilation of stopped antiprotons 
in liquid hydrogen have been inclusively measured by a pair- 
spectrometer. The quality of the registrated events along with the 
effects of cuts are checked by graphical means. The resulting en- 
ergy spectrum of photons is searched for narrow lines, which would 
give hints for the existence of multi-quark-antiquark-states below the 
two-nucleon-threshold. The analysis of 2.4 millions of photon events 
showed no evidence for structures with a branching-ratio larger than 
7x10-*/antiproton in the region 100-400 MeV (95% C.L.). (orig.). 


50997 (LAL-88-26) Contribution on the possibilities study 
of structure functions measurement in H1 detector at HERA. Zi- 
aeepour, H. Paris-7 Univ., 75 (France). Dec 1988. 129p. (in 
French). Order Number DE90707113. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

We study the possibilities for the extraction of structure functions, 
especially the one for gluons, in H1 detector at HERA. We first 
study the accessible kinematic domains where one can acquire 
enough events with a reasonable background level and can also re- 
construct the kinematic variables from the observed particles with 
acceptable precision. Our results suggest requiring the identification 
of at least two trajectories for the forward trace-trigger. Then, we 
study the extraction of gluon structure function either from its contri- 
bution to Altarelli-Parisi equation or directly by selecting different 
types of events. In the latter case the results are sensitive to mod- 
els used to stimulate the QCD effects, particularly at small x. In the 
former case, we develop a semi-analytic method to extract the 
gluon distribution from first order Alterelli-Parisi equation including 
the existence of a heavy quark. 
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50998 (LBL-27246) Two jet differential cross section and 
structure functions in pp collisions at \/s = 1.8 TeV. Harris, R.M. 
Lawrence Berkeley Lab., CA (USA). c Aug 1989. 160p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
Order Number DE90000128. Available from NTIS, PC A08/MF A01 
- OSTI; GPO Dep. 

Data from the 1987 run of the Collider Detector at Fermilab has 
been used to measure the two jet differential cross section d°o/ 
dE;d7,dn2 in proton antiproton collisions at \/s = 1.8 TeV. For this 
measurement, one jet was restricted to the central region |n;| < 
0.6, where 7; and no are the pseudorapidity of the two jets with 
largest transverse energy in the event, and E; is the transverse en- 
ergy of the centrally produced jet. leading order QCD and the 
similarity of subprocess scattering angular distributions in a modified 
“single effective subprocess” approximation have been used to ex- 
tract the “proton effective structure function” in parametric form. 
Using lowest order QCD, and quark and anti-quark structure func- 
tions evolved from deep inelastic scattering measurements, the 
gluon structure function of the proton has been estimated from the 
measured two jet differential cross section. The two jet differential 
cross section, effective structure function, and gluon structure func- 
tion from CDF are all in agreement with the predictions of lowest 
order QCD and structure functions evolved from deep inelastic scat- 
tering measurements. 81 refs., 43 figs., 11 tabs. 


50999 (LBL-27683) Z° physics from the Mark Il at the SLC 
[SLAC Linear Collider]. Abrams, G.S. MARK Il Collaboration. 
Lawrence Berkeley Lab., CA (USA); Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jun 1989. 17p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00098;AC03- 
76SF00515. (CONF-8906199-2: 9. international conference on 
physics in collision, Jerusalem (israel), 19-21 Jun 1989; SLAC- 
PUB-5079). Order Number DE90000133. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The MARK Ii detector has started to take data at the new SLAC 
Linear Collider. The novel aspects of the accelerator and of the 
MARK II are briefly described. Displays of event pictures from some 
of the early-on data are presented to illustrate the quality of the 
data. A first presentation of the results of an energy scan near the 
Z° mass that is currently in progress shows the expected resonant 
enhancement near 91 GeV. 2 refs., 23 figs., 1 tab. 


51000 (MPI-PAE/Exp.El.—201) Production of rho*:—-°(770), 
eta(550), (783) and f2(1270) mesons in anti »v neon and v neon 
charged current interactions. Wittek, W.; Aderholz, M.; Hantke, 
D.; Hoffmann, E.; Katz, U.F.; Kern, J.; Schmitz, N.; Allport, P.; 
Cooper-Sarkar, A.M.; Guy, J.; BEBC WA59 Collaboration. BEBC 
WAS9 Collaboration. Max-Planck-institut fuer Physik und Astro- 
physik, Muenchen (Germany, F.R.). Werner-Heisenberg-inst. fuer 
Physik. May 1989. 28p. Available from Also published in Z. Phys., 
C (Sep 1989) v. 44(2) p. 175-186. 

The production of the meson resonances rho(770) (all three 
charge states), eta(550), w(783) and f2(1270) in anti vNe and vNe 
charged current interactions is investigated in a bubble chamber ex- 
periment with BEBC at CERN. Except for the fo, the main features 
of resonance production are reasonably well described by the Lund 
model, although the average resonance multiplicities are overesti- 
mated by the model by (67+-30)%. The average multiplicities of all 
resonances, including the fo, are well reproduced by a semi- 
empirical model, whose parameters were determined from hadron 
interaction data. (orig.). 


51001 (MPI-PAE/Exp.El—206) tau decays: The solution to a 
longstanding problem?. Kiesling, C. Max-Planck-Institut fuer 
Physik und Astrophysik, Muenchen (Germany, F.R.). Werner- 
Heisenberg-inst. fuer Physik. Jul 1989. 18p. (CONF-8903132-: 24. 
Rencontres de Moriond: electroweak interactions and unified 
theories, Les Arcs (France), 5-12 Mar 1989). Available from Max- 
Planck-institut fuer Physik und Astrophysik, Muenchen (Germany, 
F.R.). Werner-Heisenberg-Inst. fuer Physik. 

Precise measurements of the exclusive decay channel of the tau 
lepton, using the CELLO detector at PETRA, are presented. The 
data are from a high statistics run at 35 GeV. The sum of these 
branching ratios saturates to 100% within better than 2%. Most of 
the exclusive branching ratios are in agreement with existing mea- 
surements. However, the decays tau- -> e anti vr, tau -> 
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nat Vigy and tau~ -> 2~2°r°ray are somewhat larger than 
the present world averages. Comparing with the precise topological 
branching ratios measured recently by CELLO, consistency is found 
with the sum of the respective exclusive branching ratios. All mea- 
sured branching ratios are in good agreement with the expectations 
from a standard tau lepton. (orig.). 


51002 (RCNP-P—101, pp. 33-35) Meson induced nuclear re- 
actions. Kishimoto, T. (Osaka Univ., Toyonaka (Japan). Faculty of 
Science). Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1989. (CONF-8803235—: Meeting on the experi- 
mental equipments for the cyclotron cascade project, Ibaraki 
(Japan), 23-24 Mar 1988). In Report of the meeting on the experi- 
mental equipments for the ‘cyclotron cascade project’. Order 
Number DE90001021. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Published in summary form only. KAON PLUS REACTIONS/ 
quarks; KAON PLUS REACTIONS/nucleons; PION PLUS REAC- 
TIONS/quarks; PION PLUS REACTIONS/nucleons; GLUONS; 
RCNP CYCLOTRON; MOMENTUM TRANSFER; MEV RANGE 
100-1000; STRUCTURE FUNCTIONS; EMC EFFECT; QUARKS; 
NUCLEONS 


51003 (RCNP-P—101, pp. 90-93) Three or four nuclear sys- 
tem in intermediate energy region. Fukunaga, Kiyoji (Kyoto Univ., 
Uji (Japan). Inst. for Chemical Research). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. 1989. (In Japanese). 
(CONF-8803235-—: Meeting on the experimental equipments for the 
cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 1988). In 
Report of the meeting on the experimental equipments for the ‘cy- 
clotron cascade project’. Order Number DE90001021. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Break up reactions for three or four nuclear systems are 
discussed in the intermediate energy region. Those are (1) two nu- 
cleon potential in few nucleon systems, (2) Faddeev Yakubovski 
theory and multiple scattering, (3) momentum distributions of nucle- 
ons in the ground states of three nucleon systems and (4) three 
body forces. Two coincidence measurements for break up reactions 
such as d+d->d+p+n and SHe+p->d+p+p are proposed as experi- 
ments in the cascade project of RCNP. (author). 


51004 (RCNP-P—101, pp. 94-97) Basic symmetry. Imai, 
Kenichi (Kyoto Univ. (Japan). Dept. of Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. 1989. 
(CONF-8803235-—: Meeting on the experimental equipments for the 
cyclotron cascade project, Ibaraki (Japan), 23-24 Mar 1988). In 
Report of the meeting on the experimental equipments for the ‘cy- 
clotron cascade project’. Order Number DE90001021. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

The basic symmetry is one of the important subject in all area of 
physics. The nuclear physics has been a good place to test the 
basic symmetry like the discovery of parity violation in 6-decay. Be- 
cause of its importance, we should study the possibility of the 
experiment of the basic symmetry problem, whenever the new ma- 
chine becomes available. Here | will discuss 3 experiments which 
are important and may be possible by coming RCNP cascade 
cyclotron project. These are not yet studied in detail to make a defi- 
nite proposal. But | would like to call an attention and criticism to 
make further study and to make a realistic proposals. These are; (1) 
did- *He+x° (Charge symmetry violation) (2) Parity violation in 
proton-proton scattering at 200 MeV. (3) Rare decay of x°-meson. 
(x°-3-+; violation of charge conjugation in electromagnetic interac- 
tion., r°-vv, etc.) (author). 


51005 Mixing and CP violation in B and D decays. Bigi, |. 
(Stanford Linear Accelerator Center, Stanford Univ., Stanford, CA 
(US)). pp. 657 of Physics simulations at high energy. Barger, V. 
Gottschalk, T. Halzen, F. World Scientific Pub. Co., Teaneck, NJ 
(1987). 

The standard Model predicts sizeable if not even maximal B, -B- 
bars mixing; By - B-barg mixing is not expected to exceed the one 
percent level unless top quarks are very heavy (m,>150 GeV) GeV. 
B decays also offer the best opportunity to discover CP violation 
outside the neutral K system. Employing the standard model one 
predicts - with reasonable confidence - CP asymmetries of up to 





20% (or even more in some cases). The branching ratios for the in- 
dividual exclusive modes of interest are not expected to exceed 
10-5 level in most cases; the identification of such decays poses 
non-trivial problems. It is shown that by summing intelligently over 
appropriate classes of decays one can greatly enhance statistics 
without jeopardizing the signal. Very similar searches can be per- 
formed for D decays. 


51006 Measurement of the branching ratio for tau~- 
>€~ vertay- Abachi, S. (Argonne National Lab., IL (USA)); Derrick, 
M.; Kooijman, P.; Musgrave, B.; Price, L.; Repond, J.; Sugano, K.; 
Blockus, D.; Brabson, B.; Brom, J.M. HRS Collaboration. Physics 
Letters [Section] B (Netherlands), 226(3/4): 405-409 (10 Aug 
1989). DOE Contract W-31-109-ENG-38;AC02-76ER01112;AC03- 
76SF00098;AC02 

We report a new measurement of the branching ratio for the de- 
cay tau~->e~anti VeVia.. The data were taken with the High 
Resolution Spectrometer at the PEP e*e~ colliding beam facility 
operating at ,/s=29 GeV. The result is B(tau~->e~anti 
VeVtau)=(17.0+-0.5+-0.6)%. (orig.). 
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Refer also to citation(s) 50945, 51045, 51046, 51055, 51064, 
51161, 51202, 51378 


51007 (BNL-43147) Partial wave analysis of the K*K°7- 
system produced in the reaction x—p — K*K°x—n at 8 GeV/c. 
Blessing, S.; Crittenden, R.; Dzierba, A.; Marshall, T.; Teige, S.; 
Zieminska, D.; Birman, A.; Chung, S.U.; Peaslee, D.; Fernow, R.; 
Kirk, H.; Protopopescu, S.D.; Weygand, D.; Willutzki, H.J.; Boehn- 
lein, A.;  Boehnlein, D.; Goldman, J.H.; Hagopian, V.; 
ReevBrookhaven National Lab., Upton, NY (USA); Indiana Univ., 
Bloomington, IN (USA). Dept. of Physics; Florida State Univ., Talla- 
hassee, FL (USA). Dept. of Physics. 1988. 7p. Sponsored by U.S. 
DOE Energy Research; National Science Foundation. DOE 
Contract AC02-76CH00016;AC02-84ER40125;FG05-87ER40319. 
PHY87-01401. (CONF-8805142-49: 3. international conference on 
the intersections between particle and nuclear physics, Rockport, 
ME (USA), 14-19 May 1988). Order Number DE90000033. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We have performed a partial wave analysis of the KtKg°x~ sys- 
tem produced in the reaction t—p — K*K°x-n at 8 GeV/c. We 
present the results of the analysis of 30,740 events in the mass 
range 1.24-1.60 GeV/c, with 0.0 < -t < 1. 0 GeV*/c?. in the 1.28 
GeV/c? mass region, we see evidence for a JPS = 0F resonance in 
addition to the resonant 1** wave. We observe a 07 resonance and 
possibly a small 1** resonance in the 1.42 GeV/c? region. We also 
observe a 1+ state near 1.5 GeV/c?. 8 refs., 5 figs. 


51008 (DOE/ER/03130-430) Elastic scattering with and 
without the odderon. Kang, Kyungsik. Argonne National Lab., 
IL (USA). Jun 1989. 21p. Sponsored by US. DOE 
Energy Research. DOE Contract W-31109-ENG-38. (ANL-HEP- 
CP-89-97;BROWN/HET—721 ;CONF-8905208-1: 3. international 
conference on elastic and diffractive scattering, Evanston, IL (USA), 
2-6 May 1989). Order Number DE89017693. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

We present the results of fitting all data for pp and pp scattering 
at ,/s > 10 GeV and up to the collider energy with various analytic 
parametrizations of the forward scattering amplitudes involving the 
Pomeron, Odderon, and Reggeon components. These parametriza- 
tions can be thought of as solutions to the simplest derivative 
dispersion relations that satisfy the maximal asymptotic behaviors or 
as the unitarized color-singlet multigluon exchange contributions. It 
is found that the simplest model containing the Pomeron and an 
exchange-degenerate Reggeon term can describe the data equally 
well as any other model, thus making the role of the odderon rather 
insignificant. 26 refs., 3 figs., 2 tabs. 


51009 (DOE/ER/40333-T2) Hadronic atoms and leptonic 
conservations: Technical progress report, February 1, 1989. 


January 31, 1990. Kunselman, R. Wyoming Univ., Laramie, WY"* 


(USA). 1989. 9p. Sponsored by U.S. DOE Energy Research. DOE 


64 PHYSICS | 
6452 Particle Interactions and Properties - Theoretical 


Contract FG02-87ER40333. (COO-2197-115). Order Number 
DE90000148. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

The major 1989 efforts have been mainly on two experiments at 
TRIUMF. One was a search for events where the leptonic flavor 
number conservation law would be violated. The second was an at- 
tempt to produce muonic hydrogen and muonic deuterium into a 
vacuum, and if there are found a adequate number of muons in the 
2s state to measure precision energies. The minor efforts have 
been on the LAMPF experiment on lepton conservations which has 
consumed effort only in fabricating equipment, and on the comple- 
tion of analyses from the experiments with hadronic atoms at 
LAMPF (pionic atoms) and BNL (kaonic and sigmonic atoms). 


51010 (FNAL/C-—89/180-T) The structure of gluon radiation 
in QCD. Parke, S.; Mangano, M. Fermi National Accelerator Lab., 
Batavia, IL (USA); Istituto Nazionale di Fisica Nucleare, Pisa (Italy). 
Aug 1989. 14p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-8905213-1: QED structure 
functions workshop, Ann Arbor, MI (USA), 22-25 May 1989). Order 
Number DE90000142. Available from NTIS, PC A08/MF A01; OSTI; 
INIS; GPO Dep. 

For massless QCD the hard scattering amplitudes are naturally 
written in terms of the dual color expansion. here | present this ex- 
pansion for purely gluonic processes and processes involving 
quark-antiquark pairs and gluons. The properties of the sub- 
amplitudes as well as explicit algebraic expressions are given for a 
number of these processes. Also, | demonstrate how to recover 
massless QED amplitudes from the dual expansion of massless 
QCD. 16 refs., 3 figs., 1 tab. 


51011 (IFVE-OEIUNK-88-198) Heisenberg rise of total cross 
sections. Ezhela, V.V.; Yushchenko, O.P. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1988. 16p. Order Number DE90603550. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Submitted to the journal Zeit. Phys. C. 

It is shown that on the basis of the original idea of Heisenberg on 
the quasiclassical picture of extended particle interactions one can 
construct a satisfactory description of the total cross sections, elas- 
tic cross sections, elastic diffractive slopes and mean charged 
multiplicities in the cm energy range from 5 to 900 GeV, and pro- 
duce reasonable extrapolations up to several tens of TeV. 14 refs.; 
7 figs.; 2 tabs. 


51012 (IFVE-OTF-88-201) Asymmetry in hadron production 
in a polarized target. Manifestation of gluonic component of 
spin. Troshin, S.M.; Tyurin, N.E. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). inst. 
Fiziki Vysokikh Ehnergij. 1988. 9p. Order Number DE90603551. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Submitted to the journal Zeit. Phys., C. 

A possible mechanism of asymmetry in the inclusive hadron 
production in a polarized target in the central region has been con- 
sidered alongside with its detected-particle transverse-momentum 
dependences. It is shown that account of polarization and angular 
orbital momentum of gluons leads to a significant asymmetry in 
hadron production and allows one to obatin a qualitative description 
of its transverse momentum dependence. z°-asymmetry observed 
in the reaction 7~Parrowup -> 7°X at 40 GeV/c may be treated as a 
manifestation of gluonic component of spin. 9 refs.; 1 fig. 


51013 (INIS-BR-1362) transformation and gravitational 
copies. Silva, M.R. da. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Inst. de Fisica. 1984. 98p. (In Portuguese). Order Number 
DE90602174. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

An Abelian symmetry already considered by Einstein with respect 
to his asymmetrical field theories is related to the gravitational and 
gauge field copy phenomenon. It is shown that gauge field copies 
arise out of a straightforward generalization of the A - map. The 
connection between Einstein’s work on the 4-transformation and the 
copy phenomenon is obtained with the help of the Frobenius Theo- 
rem on the existence of foliations on a differentiable manifold. A 
problem like the one above is usually treated within the language of 
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(intrinsic) Differential Geometry; General Relativity and classical uni- 
fied field theories are traditionally developed in a classical style, that 
gap, a long introduction is prepared where the same structures are 
studied from the traditional and from the more recent point of view. 
(author). 


51014 (INIS-BR-1612, pp. 139-244) Duality and glueballs. 
Santoro, A.F.S. (Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil)). Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1983. (In Portuguese). (CONF-8302106—: Summer School 
Jorge Andre Swieca in Particles and Fields, Sao Paulo (Brazil), 22 
Feb - 4 mar 1983). In Proceedings of the Summer School Jorge 
Andre Swieca in Particles and Fields. Order Number DE90601791. 
Available from NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

An introduction to the duality and Regge phenomenology is 
presented. Glueballs in Quantum Chromodynamics are reviewed in- 
cluding some experimental candidates. (L.C.). 


51015 (INIS-BR-1612, pp. 245-305) Spectroscopy through 
the sum rules in QCD. Escobar, C.O. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica). Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1983. (In Portuguese). (CONF-8302106-: Summer 
School Jorge Andre Swieca in Particles and Fields, Sao Paulo 
(Brazil), 22 Feb - 4 mar 1983). In Proceedings of the Summer 
School Jorge Andre Swieca in Particles and Fields. Order Number 
DE90601791. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The difficulties in the calculation of the hadronic spectra are 
discussed and it is shown that sum rules in Quantum Chromody- 
namics is a powerful tool to solve such difficulties. Some examples 
like charmonium and glueballs are presented. (L.C.). 


51016 (INIS-BR-1612, pp. 327-352) Introduction to the 
grand unification and to the supersymmetry. Zimerman, A.H. 
(Instituto de Fisica Teorica, Sao Paulo, SP (Brazil)). Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1983. (in Portuguese). 
(CONF-8302106-: Summer School Jorge Andre Swieca in Particles 
and Fields, Sao Paulo (Brazil), 22 Feb - 4 mar 1983). In Proceed- 
ings of the Summer Schoo! Jorge Andre Swieca in Particles and 
Fields. Order Number DE90601791. Available from NTIS (US 
Sales Only), PC A16/MF A01 - OSTI; INIS. 

An introduction to the SU, group and its irreducible representa- 
tions is presented. The properties of the standard of 
Glashow-Weinberg-Salam and the SUs group are discussed and 
the supersymmetric SUs group is introduced. (L.C.). 


51017 (INIS-mf-11540, pp. 287-311) Test of the Bonn 
nucleon-nucleon potential in nucleon-antinucleon scattering. 
Tegen, R. (institute of Theoretical Physics and Astrophysics, Univer- 
sity of Cape Town (South Africa)). Organization of Theoretical 
Physicists, Stellenbosch (South Africa); South African Inst. of 
Physics (South Africa). 1988. (CONF-8807191-: 23. annual semi- 
nar on theoretical physics, Grahamstown (South Africa), 5-8 Jul 
1988). In 23rd Annual seminar on theoretical physics, Graham- 
stown, 5-8 July 1988. Order Number DE90601827. Available from 
NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Results obtained in an investigation of the G-parity transformed 
Bonn NN-potential which is merged with a previously developed 
quark-gluon annihilation potential are discussed. Comparison with 
data for elastic and charge exchange reactions at the same energy 
allows for studying complementary sets of helicity amplitudes which 
are dominated by specific meson exchanges. Assumptions about 
meson-nucleon form factors can now be tested that way. On the 
other hand forward structures in differential cross sections are sen- 
Sitive to both the annihilation strength and range. The analysis of 
precise proton-antiproton ->  proton-antiproton and nucleon- 
antinucleon data from K.E.K. and L.E.A.R. allows for constraints on 
the quark core rise of the nucleon; the Bonn potential (which is 
given in momentum space) when combined with the quark-gluon 
annihilation potential seems to be much less sensitive to variations 
of the quark core radius than other models (which are given in r- 
space). (author). 14 figs., 26 refs. 


51018 (INIS-mf-11540, pp. 313-326) New relativistic centre- 
of-mass corrections for the nucleon. Tegen, R. (Institute of 
Theoretical Physics and Astrophysics, University of Cape Town 
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(South Africa)). Organization of Theoretical Physicists, Stellenbosch 
(South Africa); South African Inst. of Physics (South Africa). 1988. 
(CONF-8807191—: 23. annual seminar on theoretical physics, Gra- 
hamstown (South Africa), 5-8 Jul 1988). In 23rd Annual seminar on 
theoretical physics, Grahamstown, 5-8 July 1988. Order Number 
DE90601827. Available from NTIS (US Sales Only), PC A14/MF 
A01 - OSTI; INIS. 

A status report on relativistic center-of-mass corrections for three- 
quark systems is given and a new way of making progress towards 
a three-body description of the nucleon is presented. A lower limit 
for the quark core radius is found and spin observables with respect 
to their model sensitivity are discussed. (author). 15 refs. 


51019 (INIS-SU-94/A, pp. 5-6) Meson-nucleon o-terms and 
strange quarks in nucleon. Efrosinin, V.P.; Zaikin, D.A.; Osipchuk, 
Il. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1988. (In Russian). 
In Experimental and theoretical physics. Order Number 
DE89012156. Available from NTIS (US Sales Only), PC A0O5/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.8).; T-16769. 

The value of the <N(s-bars)N> matrix element is determined ac- 
cording to data on pion-nucleon and kaon-nucleon o-terms. The 
kaon-nucleon o-term is calculated in the framework of the chiral bag 
model. 


51020 (INIS-SU-108, pp. 15-17) Oscillations of B,g-B-bar, 
mesons, the fourth generation and Higgs particles. Bykov, A.A. 
AN SSSR, Moscow (USSR). Fizicheskij Inst. 1988. (In Russian). In 
Plasma physics. Collection. Order Number DE89012206. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.11).; T-20970. 

Two variants of extending the standard model of electroweak in- 
teractions - introduction of the fourth quark generation and two 
higgs doublets are considered. Possibility of their simultaneous ex- 
istence from the view point of experimental data on oscillations in 
By-meson system is discussed. 11 refs.; 1 fig. 


51021 (INIS-SU-130, pp. 44-46) Filamentation instability of 
colliding fluxes of hot quark-gluon plasmas. Silin, V.P.; Ursov, 
V.N. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (In Rus- 
sian). In Experimental and theoretical physics. Collection. Order 
Number DES0705912. Available from NTIS (US Sales Only), PC 
AO4/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

It is shown that instability of transverse stratification of plasma 
fluxes with increment and wave vector, exceeding sufficiently the in- 
crement and typical wave vector of electrostatic instability, occurs 
under quark-gluon plasma collision with ultrarelativistic tempera- 
tures. 9 refs.; 1 fig. 


51022 (JINR-E-2-88-363, pp. 20-24) On a possibility of 
searching for free quarks and nonstandard leptons at e*e~ col- 
liders at ,/S=90-100 GeV. Arbuzov, B.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij); Boos, E.E.; Sultanov, S.F. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (CONF-8712145-: 3. 
seminar on physics of ete~ interactions, Dubna (USSR), 8-9 Dec 
1987). In Proceedings of the seminar Physics of e*e~ interactions. 
Order Number DE89018001. Available from NTIS (US Sales Only), 
PC AO5/MF A01 - OSTI; INIS. 

The present experimental limitation for the threshold of free quark 
production in ete~-collision is ./Sp>40 GeV. There are theoretical 
reasonings in favour of the possibility of incomplete colour confine- 
ment, which assumes the production of states with open colour, in 
particular, of quarks, beginning with some threshold energy ./So 
depending on the quark mass and nature of the beam and target. 
This hypothesis may be supported by both theoretical arguments 
and experimental data on the anomalon effects. The application of 
the features and criteria of the events with a bb-bar pair production 
may ease noticeably the search for the free quark production. Non- 
diagonal neutral transitions may also directly manifest themselves in 
the decay Z->My. Therefore quantitative predictions cannot be 
given for this decay. It may have a very clear signature, e.g., Z- 
>u*p~ u*p- with the invariant mass of three of them being equal 
to the mass of the heavy lepton M. Other types of heavy leptons 





having nonstandard properties are possible. They also lead to a 
number of observable consequences. 10 refs.; 1 tab. 


51023 (JINR-E-2-88-495) CP non-conservation in super- 
symmetrical models with extra neutral currents. The W*- -> 
I*~1 decay. Christova, E.C.; Fabbrichesi, M.E. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Physics. 1988. 
6p. Order Number DE90603539. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

The existence of at least one extra neutral vector boson provides 
a one-loop (SUSY) correction to the W*- -> I*~1, decay which vio- 
lates CP invariance. The existing bounds for the slepton masses 
allow the corresponding asymmetry to be as large as 10-%. 10 
refs.; 1 fig. 


51024 (JINR-N—5-31-88, pp. 5-12) Phenomenology of pro- 
duction processes of an asymptotically large number of 
hadrons. Mandzhavidze, |.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics); Sisakyan, A.N. Joint 
Inst. for Nuclear Research, Dubna (USSR). 1988. In JINF rapid 
communications. Collection of papers. Order Number DE89012200. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

A classification is proposed for possible asymptotic production 
cross sections op, with respect to n hadrons which is independent of 
concrete models of strong interactions and a physical meaning of 
the classification is explained on the basis of the statistical physics 
picture. 12 refs. 


51025 (RCNP-P—101, pp. 62-67) Deeply bound pionic atom. 
Toki, Hiroshi (Tokyo Metropolitan Univ. (Japan)); Yamazaki, Toshim- 
itsu. Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. 1989. (CONF-8803235-: Meeting on the experimental 
equipments for the cyclotron cascade project, Ibaraki (Japan), 23-24 
Mar 1988). In Report of the meeting on the experimental equipments 
for the ‘cyclotron cascade project’. Order Number DE90001021. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

The standard method of pionic atom formation does not produce 
deeply bound pionic atoms. A study is made on the properties of 
deeply bound pionic atom states by using the standard pion-nucleus 
optical potential. Another study is made to estimate the cross sec- 
tions of the formation of Is pionic atom states by various methods. 
The pion-nucleus optical potential is determined by weakly bound pi- 
onic atom states and pion nucleus scattering. Although this potential 
may not be valid for deeply bound pionic atoms, it should provide 
some hint on binding energies and level widths of deeply bound 
states. The width of the Is state comes out to be 0.3 MeV and is 
well separated from the rest. The charge dependence of the Is state 
is investigated. The binding energies and the widths increase lin- 
early with Z azbove a Z of 30. The report then discusses various 
methods to populate deeply bound pionic atoms. In particular, ‘pion 
exchange’ reactions are proposed. (n, pz) reaction is discussed 
first. The cross section is calculated by assuming the in- and out- 
going nucleons on-shell and the produced pion in (n1) pionic atom 
states. Then, (n, d—) cross sections are estimated. (p, *He—) re- 
action would have cross sections similar to the cross section of (n, 
dx—) reaction. In conclusion, it seems best to do (n, p) experiment 
on heavy nuclei for deeply bound pionic atom. (Nogami, K.). 


51026 ({UM-P-—89/10) Connection between generation num- 
ber and anomaly-cancellation in supersymmetric models. He, 
X.G.; Joshi, G.C.; McKeller, B.J.H.; Volkas, R.R. Melbourne Univ., 
Parkville (Australia). School of Physics. 1989. 16p. (OZ-P-—89/04). 
Order Number DE90601090. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Supersymmetric theories in which the number of generations of 
quarks and leptons is related by gauge anomaly-cancellations to the 
spectrum of Higgs fields are constructed. Models yielding at least 
three generations with the minimal Higgs spectrum assumed are 
discussed in detail. This mechanism requires an extension of the 
Standard Model gauge group such that an ordinary quark-lepton 
generation is not anomaly-free. Models of SU(3) weak isospin, sep- 
arate isospin groups for quarks and leptons, and chiral colour are 
also discussed. 
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51027 (UWThPh—1989-15) Radiative neutrino masses in an 
SU(2) x U(1) model. Grimus, W.; Neufeld, H. Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik. 1989. 8p. Order Number 
DE90603540. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

We extend the standard model with n, lepton doublets and n,, 
Higgs doublets by adding nr right-handed neutrino singlets with a 
Yukawa term and a Majorana mass term. Assuming n_ > nr there 
are n.-Ng massless Majorana neutrinos at the tree level of which 
N_-NR-max(0,n_-NyNR) states acquire a mass by neutral Higgs ex- 
change at the one-loop level. With heavy Majorana masses of the 
neutrino singlets this model combines the seesaw mechanism and 
radiative mass production to obtain naturally light neutrino masses. 
The minimal case n,_ = 3, ng = 1, ny = 2 is examined in detail in- 
cluding a phenomenological discussion. 15 refs. (Author). 


51028 (UWThPh—1989-18) Algebraic characterization of the 
Witten vertex. Embacher, F. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 1989. 19p. Order Number DE90603582. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The Witten vertex of open bosonic string field theory is character- 
ized by a set of algebraic properties written down in the Fock-space 
operator formalism. The typical 3-string overlap structure as well as 
the correct ghost midpoint insertion are not required from the outset 
but arise as consequences. 20 refs. (Author). 


51029 (UWThPh—1989-21) On the general structure of su- 
persymmetric models. Bolle, D.; Dupont, P.; Grosse, H. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 14 Jun 1989. 21p. 
(KUL-TF—-89/15). Order Number DE90603583. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We require total invariance of Lagrangian under supersymmetry 
transformations and we observe that special variables are singled 
out. They are identical to those entering the Nicolai mapping. We 
show that a similarity transformation is connected with the introduc- 
tion of these new variables. We give a stochastic formulation of this 
transformation using the Cameron-Martin formula. 16 refs. (Author). 


51030 (UWThPh—1989-24) Comment on second class cur- 
rents in tau - decay. Pietschmann, H.; Rupertsberger, H. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 1989. 3p. Order 
Number DE90603541. Available from NTIS (US Sales Only), PC 
AO2/MF A01 - OSTI; INIS. 

In spite of the good experimental limits on tau -> etary decay, 
the limit for second class current contributions is shown to be not 
very restrictive. 7 refs. (Author). 


51031 (UWThPh—1989-25) Limitations on tests of quantum 
flavour dynamics from quark confinement. Pietschmann, H. Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik. 1989. 6p. Order 
Number DE90603558. Available from NTIS (US Sales Only), PC 
AO2/MF A01 - OSTI; INIS. 

Quantum Flavour Dynamics is a theory of electroweak interac- 
tions. The Lagrangian is formulated for leptons and quarks. Since 
quarks are not directly accessible in experiment, predictions are 
model-dependent and the predictive power of the theory is limited. 
In view of these limitations QFD theory is formulated and confronted 
in several instances with experimental results: leptonic- and semi- 
leptonic processes, non-leptonic decay processes and radiative 
decay processes. 17 refs. (qui). 


51032 (UWThPh-1989-31) More symmetric nonrelativistic 
meson model. Ehlers, M. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 1989. 5p. Order Number DE90603542. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

| will consider the matrix elements { M'(K-vector’,Jz"-—J“—M(K- 
vektor,Jz)} of a charged current (M is a meson with mass M, 
momentum K-vektor and spincomponent Jz) which appear in the 
description of semileptonic decays like B -> Dly and B -> D*lv. 
Most calculations of the matrixelements are done in the rest frame 
of the heavier meson and than expanding in powers of the momen- 
tum of the lighter meson. | propose an approach in which both 
momenta are treated symmetrically by using the frame in which 
both mesons are nearly at rest, keeping both meson-momenta in- 
finitesimal. 6 refs. (Author). 
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51033 (UWThPh-1989-36) Signatures of charginos and neu- 
tralinos in Z° decay. Bartl, A. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 1989. 8p. Order Number DE90603543. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Predictions for the decay of the Z° into charginos and neutralinos 
and the possible decays of these particles are given within the su- 
persymmetric extension of the standard model. The regions of 
supersymmetric parameter space are indicated where sizeable 
branching ratios occur. 18 refs., 2 tabs., 2 figs. (Author). 


51034 Review of elastic scattering (t=O parameters) and total 
cross sections for pp and pp-bar collisions. Block, M.M. (Physics 
Dept., Northwestern Univ., Evanston, IL (US)); Cahn, R.N. pp. 657 
of Physics simulations at high energy. Barger, V. Gottschalk, T. 
Haizen, F. World Scientific Pub. Co., Teaneck, NJ (1987). 

The Workshop organizers have asked the author to review elastic 
scattering parameters and total cross sections. This paper contains 
predictions of these values for the SSC, using lower energy data 
from ,/s = 5 GeV to ,/s = 900 GeV, as well as a description of the 
feasibility of possible measurements at the SSC. 


51035 Electroweak radiative corrections with an effective la- 
grangian: Four-fermion processes. Kennedy, D.C. (Stanford 
Univ., CA (USA). Inst. of Theoretical Physics); Lynn, B.W. Nuclear 
Physics [Section] B (Netherlands), 322(1): 1-54 (7 Aug 1989). DOE 
Contract AC03-76SF00515. PHY-86-12280. 

We present a new, more concise method for computing and orga- 
nizing electroweak radiative corrections, based on an effective 
lagrangian and incorporating a large class of diagrams into a few 
simple running couplings without use of truncated renormalization 
group approximations. We apply this techniques to the case of four- 
fermion processes. Special emphasis is placed on the effects of 
heavy particles on low-energy physics and how such phenomena 
can be classified and measured in the new generation of precision 
electroweak experiments - particular, experiments with polarized e— 
beams at the SLC and LEP. (orig.). 


51036 Electroweak cross sections and asymmetries at the 
Z. Kennedy, D.C. (Stanford Univ., CA (USA). Inst. of Theoretical 
Physics); Lynn, B.W.; Im, C.J.C.; Stuart, R.G. Nuclear Physics [Sec- 
tion] B (Netherlands), 321(1): 83-107 (17 Jul 1989). DOE Contract 
AC03-76SF00515. PHY-86-12280. 

We present complete calculations for basic observables at the 
SLC/LEP ete- colliders: the Z° cross sections, line shape and 
width, forward-backward and polarization asymmetries. The effects 
of experimental cuts are explored. Special emphasis is placed on 
the polarization asymmetry, a highly sensitive measure of elec- 
troweak couplings and of the presence of heavy particles in virtual 
loops. The calculations were performed using a new, more efficient 
Monte Carlo method, which is also discussed. (orig.). 


51037 Cosmic string catalysis of skyrmion decay. Gregory, 
R. (Fermi National Accelerator Lab., Batavia, IL (USA)); Davis, A.C.; 
Brandenberger, R. Nuclear Physics [Section] B (Netherlands), 
323(1): 187-208 (28 Aug 1989). DOE Contract AC02-76CH03000. 

We develop the Callan-Witten picture for monopole catalysed 
skyrmion decay in order to analyse the corresponding cosmic string 
scenario. We discover that cosmic string (both ordinary and super- 
conducting) can catalyse proton decay, but that this catalysis only 
occurs on the scale of the core of the string. In order to do this we 
have to develop a vortex model for the superconducting string. We 
also give an argument for the difference in the enhancement factors 
for monopoles and strings. (orig.). 


51038 Triple gauge boson decay of new neutral gauge 
bosons. Rizzo, T.G. (Wisconsin Univ., Madison (USA). Dept. of 
Physics); Robinett, R.W. Physics Letters [Section] B (Netherlands), 
226(1/2): 117-121 (8 Aug 1989). DOE Contract AC02- 
76ER00881 ;W-7405-ENG-82. PHY-86-20118. 

The decay of new heavy neutral gauge bosons (Z’) into three 
gauge boson final states (e.g.. W*W~Z) is examined within the 
context of Eg superstring-inspired models. We find that the ratio of 
decay rates T(Z’->W*W~Z)/T(Z’->W*W-—) grows quadratically with 
the Z’ mass and can be as large ~0.43 for a Z’ mass of 3 TeV. 
Such final states should be observable above the continuum at both 
e*e~ and hadron colliders. (orig.). 
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51039 Sea quarks and the hadron spectrum. Patel, A. (Euro- 
pean Organization for Nuclear Research, Geneva (Switzerland). 
Theory Div.); Gupta, R.; Kilcup, G.W.; Sharpe, S.R. Physics Letters 
[Section] B (Netherlands), 225(4): 398-402 (27 Jul 1989). DOE 
Contract AC03-76SF00515. 

We present lattice Monte Carlo results demonstrating the effects 
of dynamical quarks on the hadron spectrum. We show that the sea 
quarks do not influence the nucleon and the rho in an identical 
manner, the ratio My/M,;,,. decreases as the sea quark mass is de- 
creased. We also find a large value for the sea quark contribution to 
the matrix element <Nvertical strokeanti uu + anti ddvertical 
strokeN>. (orig.). 


51040 intrinsic multiplicity in hadron-hadron collisions and 
its impact-parameter lence. Chou, T.T. (Georgia Univ., 
Athens, GA (USA). Dept. of Physics). Modem Physics Letters A 
(USA), 4(11): 1079-1083 (1989). 

As an improvement on the geometrical description of multiparticle 
emission in hadron-hadron collisions, a concept of intrinsic multiplic- 
ity eta, at fixed impact parameter is introduced. The observed large 
fluctuation in multiplicity distribution is attributed to (i) the large 
spread in the intrinsic multiplicity no, and (ii) the Poissonian fluctua- 
tion about etap for each b. The dependence of the intrinsic 
multiplicity on the impact-parameter is estimated for p-barp colli- 
sions at 540 GeV. 


51041 _— Partition function for two level parabosonic systems. 
Bhattacharyya, A. (Cincinnati Univ., OH (USA). Dept. of Physics); 
Mansouri, F.; Vaz, C.; Wijewardhara, L.C.R. Modem Physics Letters 
A (USA), 4(12): 1121-1126 (1989). 

Two level parabosonic systems are the simplest systems in which 
the partition function exhibits intrinsic parastatistical behavior. The 
authors obtain the thermodynamic partition function for such sys- 
tems and discuss its important features. 
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Refer also to citation(s) 50487, 51005, 51056, 51397 


51042 (BNL-52214) This was the particle physics that was: 
The years from P and C violation to CP violation. Feinberg, G. 
Brookhaven National Lab., Upton, NY (USA). 17 Feb 1989. 17p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. Order Number DE90000868. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A lecture given in celebration of the 1988 Nobel Prize in physics. 

This paper contains lecture notes given by Gary Feinberg on the 
historical aspect of the violation of P and C invariance and more re- 
cently the violation of CP invariance. (LSP) 13 refs., 2 figs., 2 tabs. 


51043 Review of recent developments in superstring theory. 
Schwarz, J.H. (California Inst. of Tech., Pasadena, CA (USA)). Inter- 
national Journal of Modem Physics A (USA), 2(8): 593-643 (1987). 
After proposing a procedure for classifying string theories, the au- 
thors describe the various local symmetries that can occur on the 
world sheet with special emphasis on Kac-Moody algebras in super- 
conformal theories. The construction of multiloop amplitudes is 
briefly reviewed. Then the constraint of modular invariance is ana- 
lyzed for models in which the internal degrees of freedom are 
described by fermions. Next they consider the construction of con- 
sistent classical solutions. A few examples are presented for both 
the heterotic and type II superstring theories. A brief description of 
some recent work in string field theory and other approaches to a 
nonperturbative formulation of string theory is presented. 


51044 Conformal branching rules and modular invariants. 
Walton, M.A. (Stanford Linear Accelerator Center, CA (USA)). Nu- 
clear Physics B, Field Theory Statistical Systems (Netherlands), 
322(3): 775-790 (21 Aug 1989). DOE Contract AC03-76SF00515. 

Using the outer automorphisms of the affine algebra SU(n), we 
show how the branching rules for the conformal subalgebra SU(pq) 
contains SU(p) x SU(q) may be simply calculated. We demonstrate 
that new modular invariant combinations of SU(n) characters are 
obtainable from the branching rules. (orig.). 





51045 Coset spaces as alternatives to Calabi-Yau spaces in 
the presence of gaugino condensation. Govindarajan, T.R. (Loy- 
ola Coll., Madras (India)); Joshipura, A.S.; Rindani, S.D.; Sarker, U. 
International Journal of Modern Physics A (USA), 2(3): 797-829 
(1987). 

Compactification of the field-theory limit of the Eg x E’, heterotic 
string on six-dimensional coset manifolds is discussed, with specific 
reference to maintaining four-dimensional supersymmetry. By 
choosing a torsion proportional to the background value of the three- 
index field Hmnp occurring in the theory it is possible to satisfy the 
condition of SU(3) holonomy necessary for supersymmetry. How- 
ever, in all cases considered, it is found impossible to satisfy all the 
remaining conditions for supersymmetry. If gaugino condensation is 
assumed to occur, it is possible to preserve supersymmetry satisfy- 
ing all the modified requirements of supersymmetry for the spaces 
SU(8)/U(1),G2/SU(3) and SO(5)/SU(2) x U(1). The question of chiral 
fermions is examined in these cases using the Atiyah-Singer index 
theorem. Background gauge fields, which correspond to different 
numbers of generations of chiral fermions, are constructed explicitly. 
In all these cases the low-energy symmetry group is E, x E’s. 


51046 Superstring models challenged by rare processes. 
Campbell, B.A. (Alberta Univ., Edmonton, AB (Canada). Dept. of 
Physics); Enquist, K.; Nanopoulos, D.V.; Gaillard, M.K. International 
Journal of Modern Physics A (USA), 2(3): 831-890 (1987). 

Superstring models compactified on Calabi-Yau manifolds contain 
additional matter fields and gauge bosons beyond those in the 
Standard Model. The new matter and gauge couplings would make 
additional contributions to conventional electroweak processes, gen- 
erate extra flavor-changing neutral interactions, and mediate new 
interactions leading to proton decay and neutrino masses. The au- 
thors use the phenomenological constraints on such effects to derive 
upperbounds on Yukawa couplings in low-energy dynamical models 
inspired by the superstring. They draw attention to the processes 
which give the best bounds on new Yukawa couplings, and which 
are those where novel superstring effects might first appear as ex- 
perimental sensitivity is improved. Their bounds are not sufficient to 
exclude most superstring models with additional light particles, but 
do suggest that some couplings are too small to realize certain sce- 
narios for symmetry breaking by radiative corrections. 


51047 Some special points in the moduli space of c=N con- 
formal field theory. Chang, D. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Physics and Astronomy); Kumar, A. Modern 
Physics Letters A (USA), 4(11): 1055-1062 (1989). 

The authors point out a generalized Frenkel-Kac point for the c=N 
conformal field theories in fermion language. The critical value, R=1/ 
/2, of the modular parameter for the c=1 case is generalized to 
R=1/,/N=1 for c=N, where R is a parameter in the moduli space 
which can be used to continuously deform a conformal field theory 
with SO(2N), X SO(2N)R Kac-Moody symmetry to one with 
SU(N+1), X SU (N+1)R symmetry. Similar deformation from 
[SO(N)].* X [SO(N)]R? to SO(N+1), x SO(N+1)R is also shown to 
occur at R=1/,/N+1. 
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51048 (BONN-HE-89-08) Off-criticality behaviour of the 
Blume-Capel quantum chain as a check of Zamolodchikov’s 
conjecture. Gehlen, G. v. Bonn Univ. (Germany, F.R.). Physikalis- 
ches Inst. Jul 1989. 17p. Order Number DE90707493. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Using finite-size numerical calculations, we study the off-criticality 
behaviour of the Blume-Capel quantum chain in the neighbourhood 
of the c=7/10 tricritical Ising point. Moving from the tricritical point in 
the (1/10, 1/10)- and (3/5, 3/5)-directions into the disordered region, 
we find masses and thresholds in agreement with the structure pro- 
posed by Zamolodchikov from conformal field theory. Moving in the 
opposite directions, the spectrum is degenerate between the Z>- 
even and Zo-odd sectors, suggesting an underlying supersymmetry. 
The free-particle energy momentum relation and the scaling proper- 
ties off criticality are checked. (orig.). 
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51049 World according to lattice QCD. Sharpe, S.R. (Univ. of 
Washington, Seattle (USA)). pp. 729 of Glueballs, hybrids, and ex- 
otic hadrons. Chung, Suh-Urk (ed.) American Institute of Physics, 
New York, NY (1989). DOE Contract AC03-76SF00515. From BNL 
workshop on glueballs, hybrids and exotic hadrons; Upton, NY 
(USA); 29 Aug - 1 sep 1988. 

A non-technical introduction to lattice calculations is given. The 
successes and problems of current calculations are emphasized. A 
summary of lattice results on non-exotic meson and baryon masses 
indicates that while calculations in the quenched approximation are 
becoming reliable, the results differ in systematic ways from the 
physical values. Results for exotic mesons (glueballs and hybrids) 
are then presented. The future prospects are discussed. 23 refer- 
ences, 4 figures. 


51050 (DOE/ER/40171-5) [Topics in field theory and string 
theory]: [Progress report]. Harvard Univ., Cambridge, MA (USA). 
[1989]. 3p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-84ER40171. Order Number DE90000754. Available from 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

In the past year, | have continued to investigate the relations be- 
tween conformal field theories and lattice statistical mechanical 
models. | have also tried to extend some of these results to higher 
dimensions and to find applications in string theories and other con- 
texts. 


51051 (INIS-BR-1361) Functional techniques in quantum 
field theory and two-dimensional models. Souza, C. Farina de. 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica. 
Mar 1985. 144p. (in Portuguese). Order Number DE90602983. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 
Functional methods applied to Quantum Field Theory are studied. 
It is shown how to construct the Generating Functional using three 
of the most important methods existent in the literature, due to Feyn- 
man, Symanzik and Schwinger. The Axial Anomaly is discussed in 
the usual way, and a non perturbative method due to Fujikawa to 
obtain this anomaly in the path integral formalism is presented. The 
"Roskies-Shaposnik-Fujikawa’s method”, which makes use of Fu- 
jikawa’s original idea to solve bidimensional models, is introduced in 
the Schwinger’s model, which, in turn, is applied to obtain the exact 
solution of the axial model. It is discussed briefly how different regu- 
larization procedures can affect the theory in question. (author). 


51052 (INIS-BR-1612, pp. 3-77) Introduction to the Quan- 
tum Chromodynamics. Shellard, R.C. (Pontificia Univ. Catolica do 
Rio de Janeiro, RJ (Brazil). Dept. de Fisica). Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1983. (in Portuguese). (CONF- 
8302106—-: Summer School Jorge Andre Swieca in Particles and 
Fields, Sao Paulo (Brazil), 22 Feb - 4 mar 1983). In Proceedings of 
the Summer School Jorge Andre Swieca in Particles and Fields. 
Order Number DE90601791. Available from NTIS (US Sales Only), 
PC A16/MF A01 - OSTI; INIS. 

The basis of the theory of Quantum Chromodynamics is reviewed 
in both aspects, pertubative and non-perturbative. Thus, several 
points like renormalization, scaling violation, lattice gauge theory, in- 
stantons and symmetry breaking are discussed. An introduction to 
Parton model is also presented. (L.C.). 


51053 (INIS-BR-1612, pp. 307-326) Monte Carlo method in 
field theories. Carvalho, C.A. de (Pontificia Univ. Catolica do Rio 
de Janeiro, RJ (Brazil). Dept. de Fisica). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1983. (in Portuguese). (CONF- 
8302106-: Summer School Jorge Andre Swieca in Particles and 
Fields, Sao Paulo (Brazil), 22 Feb - 4 mar 1983). In Proceedings of 
the Summer School Jorge Andre Swieca in Particles and Fields. 
Order Number DES90601791. Available from NTIS (US Sales Only), 
PC A16/MF A01 - OSTI; INIS. 

An introduction to numerical calculations based in the Monte 
Carlo method is presented and its utilization in field theories and in 
statistical mechanics is shown. (L.C.). 


51054 (INIS-BR-1612, pp. 353-373) Solitons. Ventura, J. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1983. (in Portuguese). (CONF- 
8302106—-: Summer School Jorge Andre Swieca in Particles and 
Fields, Sao Paulo (Brazil), 22 Feb - 4 mar 1983). In Proceedings of 
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the Summer School Jorge Andre Swieca in Particles and Fields. 
Order Number DE90601791. Available from NTIS (US Sales Only), 
PC A16/MF A01 - OSTI; INIS. 

An introductory and partial discussion on the conceptual news 
and the multiple consequences which originate from the existence 
of solitons is presented. Preliminary calculations related with the he- 
lium superfluid theory are discussed. (L.C.). 


51055 (INIS-mf-11540) 23rd Annual seminar on theoretical 
physics, Grahamstown, 5-8 July 1988. Organization of Theoreti- 
cal Physicists, Stellenbosch (South Africa); South African Inst. of 
Physics (South Africa). 1988. 324p. (CONF-8807191—: 23. annual 
seminar on theoretical physics, Grahamstown (South Africa), 5-8 Jul 
1988). Order Number DE90601827. Available from NTIS (US Sales 
Only), PC A14/MF A01 - OSTI; INIS. 

This seminar contains 18 papers. Twelve papers are indexed 
separately. Topics covered include: the Dirac equation in arbitrary 
space-time dimensions; next-to-leading corrections to jet multiplicity 
distributions in QCD; propagators and one loop diagrams in cavity 
field theory; cavity quantum chromodynamics in the presence of a 
classical background field; quark gluon plasma and hadronic matter 
in the early universe; deconfinement and chiral transitions in lattice 
QCD; J/PS! suppression as a signal for quark deconfinement; geo- 
metrical interpretation of boson models of nuclear structure; the 
interacting boson model, BCS-RPA theory and the theory of pairing 
interactions applied to the Ge-nuclei; fluctuations and chaotic 
behaviour; test of the Bonn nucleon-nucleon potential in nucleon- 
antinucleon scattering; and new relativistic centre-of-mass 
corrections for the nucleon. 


51056 (INIS-mf—11540, pp. 1-22) Dirac equation in arbitrary 
space-time dimensions. Schreiber, G.U. (Cape Town Univ. (South 
Africa). Dept. of Physics). Organization of Theoretical Physicists, 
Stellenbosch (South Africa); South African Inst. of Physics (South 
Africa). 1988. (CONF-8807191—: 23. annual seminar on theoretical 
physics, Grahamstown (South Africa), 5-8 Jul 1988). In 23rd Annual 
seminar on theoretical physics, Grahamstown, 5-8 July 1988. Or- 
der Number DE90601827. Available from NTIS (US Sales Only), 
PC A14/MF A01 - OSTI; INIS. 

The Clifford Algebra of the Dirac matrices in d space-time dimen- 
sions is discussed, in particular the construction of the Majorana 
representation of the Dirac matrices and the Majorana and Weyl 
conditions for the Dirac spinors. Charge conjugation, time reversal 
and space inversion symmetries are briefly discussed. (author). 7 
refs. 


51057 (INIS-mf-11540, pp. 23-38) Next-to-leading correc- 
tions to jet multiplicity distributions in QCD. Malaza, E.D. 
(Department of Physics, University of Transkei (South Africa)). Or- 
ganization of Theoretical Physicists, Stellenbosch (South Africa); 
South African Inst. of Physics (South Africa). 1988. (CONF- 
8807191-: 23. annual seminar on theoretical physics, Grahamstown 
(South Africa), 5-8 Jul 1988). In 23rd Annual seminar on theoretical 
physics, Grahamstown, 5-8 July 1988. Order Number DE90601827. 
Available from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

Asymptotic scaling in quark and gluon jets is studied in quantum 
chromodynamics beyond the leading most singular contributions of 
the double logarithmic approximation. It is worked to o(as) of pertur- 
bative QCD. (author). 14 refs., 2 figs. 


51058 (INIS-mf—11540, pp. 39-57) Propagators and one loop 
diagrams in cavity field theory. Stoddart, A.J (institute of Theoret- 
ical Physics and Astrophysics, University of Cape Town (South 
Africa)); Viollier, R.D. Organization of Theoretical Physicists, Stellen- 
bosch (South Africa); South African Inst. of Physics (South Africa). 
1988. (CONF-8807191-—: 23. annual seminar on theoretical physics, 
Grahamstown (South Africa), 5-8 Jul 1988). In 23rd Annual seminar 
on theoretical physics, Grahamstown, 5-8 July 1988. Order Num- 
ber DE90601827. Available from NTIS (US Sales Only), PC A14/MF 
A01 - OSTI; INIS. 

The propagators for Scalar, Dirac and Gauge fields in a static 
spherical cavity are examined. The role of the one loop corrections 
is considered, as well as the question of the transversality of the di- 
vergent vacuum polarization. At present these diagrams form the 
major stumbling block to numerical evaluation of Feynman diagrams 
in cavity field theory. 4 refs. 
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51059 (INIS-mf-11540, pp. 59-73) Cavity quantum chromo- 
dynamics in the presence of a classical background field. 
Gavin, E.J.O. (institute of Theoretical Physics and Astrophysics, 
University of Cape Town (South Africa)); Viollier, R.D. Organization 
of Theoretical Physicists, Stellenbosch (South Africa); South African 
Inst. of Physics (South Africa). 1988. (CONF-8807191—: 23. annual 
seminar on theoretical physics, Grahamstown (South Africa), 5-8 Jul 
1988). In 23rd Annual seminar on theoretical physics, Graham- 
stown, 5-8 July 1988. Order Number DE90601827. Available from 
NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

The QCD (quantum chromodynamics) Lagrange density is con- 
structed in which the gluon field has a classical part, using the 
background field gauge. The conserved currents deriving from the 
symmetries of this theory are given and used to define boundary 
conditions on the field operators on the surface of a spherical, static 
cavity. The field operators are expanded in terms of a complete set 
of cavity modes that satisfy the boundary conditions and the field 
equations in the Dirac picture. 13 refs. 


51060 (INIS-mf-11540, pp. 97-121) Deconfinement and chi- 
ral transitions in lattice QCD: A survey of recent Monte Carlo 
calculations. La Cock, P. (institute of Theoretical Physics and As- 
trophysics, University of Cape Town (South Africa)). Organization of 
Theoretical Physicists, Stellenbosch (South Africa); South African 
Inst. of Physics (South Africa). 1988. (CONF-8807191—: 23. annual 
seminar on theoretical physics, Grahamstown (South Africa), 5-8 Jul 
1988). In 23rd Annual seminar on theoretical physics, Graham- 
stown, 5-8 July 1988. Order Number DE90601827. Available from 
NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

A brief (non-technical) survey of Monte Carlo calculations of the 
deconfinement and chiral phase transitions at finite temperature 
QCD (quantum chromodynamics) is given. A summary of the basics 
of the lattice formalism at finite temperature that is of relevance to 
the discussion here is also included. This survey is concluded with 
comments on calculations for systems at finite temperature and new 
results on the nature of quark-gluon plasma. (author). 6 figs., 71 
refs. 


51061 (INIS-mf—11540, pp. 123-129) J/PSI suppression as a 
signal for quark deconfinement. Cleymans, J. (Cape Town Univ. 
(South Africa). Dept. of Physics). Organization of Theoretical Physi- 
cists, Stellenbosch (South Africa); South African Inst. of Physics 
(South Africa). 1988. (CONF-8807191-: 23. annual seminar on the- 
oretical physics, Grahamstown (South Africa), 5-8 Jul 1988). In 23rd 
Annual seminar on theoretical physics, Grahamstown, 5-8 July 
1988. Order Number DE90601827. Available from NTIS (US Sales 
Only), PC A14/MF A01 - OSTI; INIS. 

Quantum chromodynamics predicts the existence of a phase tran- 
sition from hadronic matter to a quark-gluon plasma at high 
temperatures and/or densities. The author looks at the question of 
finding significant experimental evidence for such a phase transi- 
tion. J/PSI resonances as a signal for quark-gluon plasma phase 
transitions is shortly discussed, and a closer look is taken at data 
from the NA38 collaboration at CERN which looks at oxygen and 
sulphur collisions with a heavy target like uranium. 4 figs., 14 refs. 


51062 (INIS-SU-125/A, pp. 52-54) On renormalizations in 
stochastic quantum non-Abelian theory. Subbotin, A.V. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (In Russian). In Ex- 
perimental and theoretical physics. Collection. Order Number 
DE90705914. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Calculation of constants of renormalization of a ghost section in 
the theory for an arbitrary value of gauge parameter a is carried out 
in one-loop approximation. The 6-function calculated is gauge- 
invariant and it coincides with the 6-function of usual gluodynamics 
within the equilibrium limit. 7 refs.; 2 figs. 


51063 (INIS-SU-125/A, pp. 55-57) Two-loop calculations in 
stochastically quantized PHI*-theory. Krulevetskij, V.G.; Subbotin, 
A.V. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (In Rus- 
sian). In Experimental and theoretical physics. Collection. Order 
Number DE90705914. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 





The £-function in two-loop approximation is calculated in the 
framework of the stochastically quantum scalar theory. Within the 
equilibrium limit the result coincides with the value of the 6-function 
obtained by usual quantization methods. 5 refs.; 3 figs. 


51064 (SLAC—349) Two aspects of one loop structure: Uni- 
tarity delay in the Standard Model and modular invariance in 
string theory. Ahn, C. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Aug 1989. 98p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. Order Number 
DE90000889. Available from NTIS, PC A04/MF A01; OSTI; INIS; 
GPO Dep. 

We study two aspects of one loop structures in quantum field the- 
ories which describe two different areas of particle physics: the one 
loop unitarity behavior of the Standard Model of electroweak 
interactions and modular invariance of string model theory. Loop ex- 
pansion has its importance in that it contains quantum fluctuations 
due to all physical states in the theory. Therefore, by studying the 
various models to one loop, we can understand how the contents of 
the theory can contribute to physically measurable quantities and 
how the consistency at quantum level restricts the physical states of 
the theory, as well. In the first half of the thesis, we study one loop 
corrections to the process ete — W*tW-. In this process, there is 
a delicate unitarity-saving cancellation between s-channel and t- 
channel tree level Feynman diagrams. If the one loop contribution 
due to heavy particles corrects the channels asymmetrically, the 
cancellation, hence unitarity, will be delayed up to the mass scale of 
these heavy particles. We refer to this phenomena as the unitarity 
delay effect. Due to this effect, cross section below these mass 
scales can have significant radiative corrections which may provide 
an appropriate window through which we can see the high energy 
structure of the Standard Model from relatively low energy experi- 
ments. In the second half, we will show how quantum consistency 
can restrict the physical states in string theory. 53 refs., 13 figs. 


51065 (UWThPh—1 989-32) Schwinger term and the Berry 
phase in simple models. Grosse, H. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 1989. 16p. Order Number DE90602987. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We discuss quantization of fermions interacting with external 
fields and observe the occurrence of equivalent as well as inequiva- 
lent representations of the canonical anticommutation relations. 
Implementability of gauge and axial gauge transformations leads to 
generators which fulfill an algebra of charges with Schwinger term. 
This term can be written as a cocycle and leads to the boson- 
fermion correspondence. During an adiabatic transport along closed 
loops in a parameter space we may pick up a nonintegrable phase 
factor, usually called the Berry phase. We study the occurrence of 
such a topological phase in a model and give the parallel transport 
for density matrices. After second quantization one may pick up 
both a Berry phase and a Schwinger term. 13 refs. (Author). 


51066 Physics at ,/(s) = 2 TEV. Raja, R. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). pp. 503 of Proceedings of the II 
Mexican school of particles and fields. Lucio, J.L. Zepeda, A World 
Scientific Pub. Co., Teaneck, NJ (1987). (CONF-8612111-: 2. Mexi- 
can school on particles and fields, Cuernavaca (Mexico), 4-12 Dec 
1986). 

This article is based on a series of 5 lectures delivered at the 
Mexican School. It is intended as an introduction to the physics ex- 
pected at the Fermilab p-barp collider, the Tevatron, and as such 
relies heavily on its extrapolative power on physics done at lower 
energies at the CERN ISR and sp-barps. The lectures deal with 
minimum bias physics, QCD jets, W/Z production, Heavy Flavor 
production and exotic phenomena beyond the standard model and 
each subject is covered in some detail from the experimentalist’s 
point of view. 


51067 Introduction to string field theory. Ramond, P. (Univ. of 
Florida, Dept. of Physics, Gainesville, FL (US)); Ruiz-Altaba, M. pp. 
503 of Proceedings of the Il Mexican school of particles and fields. 
Lucio, J.L. Zepeda, A World Scientific Pub. Co., Teaneck, NJ 
(1987). (CONF-8612111-: 2. Mexican school on particles and 
fields, Cuernavaca (Mexico), 4-12 Dec 1986). 
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A pedagogical introduction to the field theory of open strings, 
non-commutative geometry, and some geometrical notions on loop 
space. 


51068 Propagator, sewing rules, and vacuum amplitude for 
the Polyakov point particles with ghosts. Giannakis, |. (Rocke- 
feller Univ., New York, NY (USA)); Ordonez, C.R.; Rubin, M.A; 
Zucchini, R. International Journal of Theoretical Physics (USA), 
28(1): 3-25 (Jan 1989). 

The authors apply techniques developed for strings to the case of 
the spiniess point particle. The Polyakov path integral with ghosts is 
used to obtain the propagator and one-loop vacuum amplitude. The 
propagator is shown to correspond to the Green’s function for the 
BRST field theory in Siegel gauge. The reparametrization invariance 
of the Polyakov path integral is shown to lead automatically to the 
correct trace log result for the one-loop diagram, despite the fact 
that naive sewing of the ends of a propagator would give an incor- 
rect answer. This type of failure of naive sewing is identical to that 
found in the string case. The present treatment provides, in the sim- 
plified context of the point particle, a pedagogical introduction to 
Polyakov path integral methods with and without ghosts. 


51069 Renormalized Yukawa couplings from the lattice. 
Shigemitsu, Junko (Argonne National Lab., IL (USA). High Energy 
Physics Div.). Physics Letters [Section] B (Netherlands), 226(3/4): 
364-368 (10 Aug 1989). DOE Contract W-31109-ENG-38;AC02- 
76CH03000. 

Renormalized Yukawa couplings, Yp, are evaluated numerically in 
the single component lattice Aphi* theory coupled to staggered 
fermions. For a wide range of bare couplings, the renormalized Yr 
is found to be ’samll’ (< or approx.1.5) whenever physical scalar 
and fermion masses have dropped below about one half the cutoff 
scale. In these cases Yukawa coupling generated fermion masses 
are never much larger than the symmetry breaking scale 
v=<phig>. The simulations have been performed using the hybrid 
Monte Carlo algorithm for dynamical fermions. (orig.). 


51070 Non-abelian Q-stars. Selipsky, S.B. (Stanford Univ., CA 
(USA). Dept. of Physics); Kennedy, D.C.; Lynn, B.W. Nuclear 
Physics [Section] B (Netherlands), 321(2): 430-438 (24 Jul 1989). 
DOE Contract ACO3-76SF00515. PHY-86-12280. 

We construct a new class of non-topological soliton stars which 
appears in global non-abelian field theories coupled to classical Ein- 
stein gravity. It is the analogue of the Q-stars recently found in 
abelian theories. If 4: (of order 10-' to 10* GeV) is a free-particle 
inverse Compton wavelength and mp, is the Planck mass, these ob- 
jects have energy densities « ~ yu*, radii r ~ mp/u?, global charges 
q ~ m®p/p°, and masses M ~ m°p/y* obeying a generalized 
Chandrasekhar limit. We give an explicit SO(3) example which 
demonstrates their very simple structure: the stellar surface repro- 
duces the non-abelian Q-ball, but within the star the fields are no 
longer constant. (orig.). 


51071 Q-stars. Lynn, B.W. (Stanford Univ., CA (USA). Dept. of 
Physics). Nuclear Physics [Section] B (Netherlands), 321(2): 465- 
480 (24 Jul 1989). DOE Contract AC03-76SF00515. PHY-86-12280. 

We construct a new class of non-topological soliton stars which 
appears in field theories with non-linear matter interactions coupled 
to classical Einstein gravity. If phip( ~ 10-'-10* GeV) is a free- 
particle inverse Compton wavelength and mp, is the Planck mass, 
they have energy density « ~ phio*, radius rho ~ mp;/phio”, global 
charge Q ~ m®p/phip? and mass M ~ m°%p)/phip?. (orig.). 


51072  Vortices in high-temperature string theory. Chapline, 
G. (Lawrence Livermore National Lab., CA (USA)); Klinkhamer, F.R. 
Modern Physics Letters A (USA), 4(11): 1063-1068 (1989). 

The authors discuss the role of XY-like vortices on the workd- 
sheet for the free energy of strings at high temperatures. There is a 
Kosterlitz-Thouless phase transition at the Hagedorn temperature, 
above which the vortices contribute to the free energy in genus zero 
and generate a mass gap. They speculate that high-temperature 
*string” theory could be essentially discrete. 
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51073 (DOE/ER/40406-3) Investigations of nuclear struc- 
ture and nuclear reactions induced by complex projectiles: 
Progress report, January 1, 1989-December 31, 1989. Saran- 
tites, D.G. Washington Univ., St. Louis, MO (USA). Dept. of 
Chemistry. 1989. 74p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-88ER40406. (COO-40406-3). Order Number 
DE90000197. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

This report contains short papers on the following nuclear physics 
topics: fusion reactions; incomplete fusion and fragmentation reac- 
tions; nuclear structure studies; and instrumentation and analysis. 
(LSP) 


51074 (DOE/ER/40414—2) Studies of heavy-ion reactions 
and transuranic nuclei: Progress report, September 1, 1988- 
August 31, 1989. Schroeder, W.U.; Huizenga, J.R. Rochester 
Univ., NY (USA). Aug 1989. 14p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract FG02- 
88ER40414. Order Number DE90001100. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Systematics of heavy-ion-induced fission are reviewed. Rotation- 
induced nuclear deformation is shown to have little effect on most 
probable energies of evaporation a-particles. Comparative studies 
of neutron emission from Gd compound nuclei are continued, aim- 
ing to assess the influence of superdeformations on nuclear decay 
patterns. Measurements of mass and energy flow in damped reac- 
tions were analyzed in terms of a one-body transport model, 
predicting negligible correlations between bass asymmetry and exci- 
tation energy division. Monte Carlo simulations attribute reported 
correlations to experimental asymmetries. A measurement of neu- 
trons emitted from correlated damped fragments from the 
165H4045°Fe reaction, employing a dual neutron multiplicity meter 
demonstrates non-equilibrium energy sharing in damped reactions. 
A simulation code for neutron emission in damped reactions was 
developed and an existing efficiency code was significantly modified 
for experiments with modular detectors and intermediate bombard- 
ing energies. Techniques of neutron multiplicity measurements at 
these energies are discussed. The multiplicity of non-equilibrium 
neutrons in damped '°°La+“°Ar reactions at 10 and 15 MeV/u was 
discovered to scale with the radial kinetic energy. A CAMAC event- 
handler module for neutron multiplicity meters was developed and 
used in experiments. A preliminary search for neutron production in 
a palladium/heavy-water electrolytic cell turned out negative. 


51075 (INIS-SU-119/A, pp. 199-203) Effects of energy struc- 
ture of total cross sections of titanium, chromium, iron and 
nickel in the range of unsolved resonances. Fedorov, M.B. (AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij); Sklyar, N.T.; Ovdienko, V.D.; Yakovenko, T.1.; Smetanin, 
G.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issiedovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Titanium, chromium, iron and nickel neutron transmission have 
been measured in the energy range of 0.4-2.5 MeV. Total cross 
section moments and self-shielding factors have been obtained. 7 
refs.; 1 fig.; 4 tabs. 


51076 (INIS-SU-119/A, pp. 178-193) Neutron inelastic 
scattering in the range of unresolved levels. Sal’nikov, O.A. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 


344 ERA Vol. 14, No. 23 


Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Lovchikova, G.N. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

A review of the experimental works on inelastic neutron scattering 
made over the past few years in FEI] has been completed. The indi- 
cation is given to the need of increasing further the accuracy of 
expermental results with the purpose of improving the applicability 
of different theoretic models for describing the experimental results. 
It is given the analysis of the most significant corrections, the uncer- 
tainties of determining these ones introduce the marked error into a 
final result of measurements. 12 refs.; 7 figs. 


51077 (INIS-SU-119/A, pp. 136-150) Mechanisms of fast 
neutron scattering by even isotopes of intermediate mass nu- 
clei. Korzh, |.A. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issiedovanij). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A17/MF A01 - OSTI; INIS. 

T-12589. 

The experimental data on the (n,n) and (n,n’) reaction cross sec- 
tions in conjuction with the data on total cross sections in the mass 
number range 24 < A < 140 at the neutron energies 0.5-9.0 MeV 
are analysed using the spherical optical nuclear model, statistical 
model and strong coupled channels model. From the comparison 
between the theoretical cross sections and the experimental ones 
the relative contributions of the scattering mechanisms (direct and 
compound) and change of the contributions depending the incident 
neutron energies are evaluated. 43 refs.; 6 figs. 


51078 (INIS-SU-119/A, pp. 244-247) Non-equilibrium compo- 
nent in photoneutron spectra from intermediate and heavy 
nuclei. Sidorov, V.I. (Saratovskij Gosudarstvennyj Univ., Saratov 
(USSR)); Nechkin, A.A.; Lepestkin, A.|. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Yadernykh Issledovanij; Gosudarstvenny) Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(In Russian). (CONF-870959-—: 1. international conference on neu- 
tron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 
3. Order Number DE90705913. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Energy spectra of neutrons from nuclei Rh, Ta, Au and Bi irradi- 
ated by bremsstrahlung were analysed. Values of the nuclear 
temperature energy level density parameters and contributions of 
nonequilibrium components are obtained. 7 refs.; 1 fig.; 1 tab. 


51079 (INIS-SU-119/A, pp. 331-334) Cross sections of neu- 
tron radiative capture by intermediate mass and heavy nuclei 
at 1 MeV energy. Trofimov, Yu.N. (Radievyj Inst., Leningrad 
(USSR)). Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959—-: 1. international 





conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Neutron radiative capture cross-sections for 41 nuclei of medium 
and heavy mass have been measured at neutron energy 1 MeV. 
The mutual comparisons of these cross sections have been made. 
The measurements were made relatively of neutron radiative cap- 
ture cross-sections 197Au and Sin. 19 refs.; 1 tab. 


51080 (Juel-Spez—499) IKP annual report 1988. Kilian, K.; 
Maier, R.A.; Schult, O.; Seyfarth, H.; Speth, J.; Turek, P. (eds.). 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik. Apr 1989. 255p. Order Number DE90707596. Available 
from NTIS (US Sales Only), PC A12/MF A01. 

The main tasks of the institute in 1988 were to propose an exper- 
imental program for COSY and the upgrading of the cyclotron as 
COSY-injector. In collaboration with various divisions of the KFA in- 
frastructure the institute participates in the realization of the 
COSY-project. The design and progress in the realization of COSY 
was examined by different advisory committees (KEB, SCC). The 
most important results in our current research programm in 1988 
are: (i) Observation of high energy bremsstrahlung in connection 
with investigations of giant resonances in hot nuclei. (ii) A discrete 
superdeformed band was identified in '4°Gd by the OSIRIS- 
collaboration; also in '®°Os superdeformation was observed. (iii) 
The double-magic nucleus °Zr shows a strong octupol-collectivity 
in a certain transition to the groundstate. (iv) In the antiproton- 
proton reaction anti pp -> anti AA at LEAR/CERN near threshold a 
strong p-wave dominance was observed and it was confirmed that 
the anti AA production occurs in a triplet state only. (v) The theoreti- 
cal interpretation for the dominant anti AA p-wave is the existence 
for a resonance state in this region. (orig./HSI). 


51081 (LUIP-8813) Limiting fragmentation in oxygen in- 
duced emulsion interactions at 14.6, 60 and 200 A GeV. 
Adamovich, M.I.; Aggarwal, M.M.; Arora, R. Lund Univ. (Sweden). 
Dept. of Cosmic and Subatomic Physics. Dec 1988. 12p. (LUNFD6- 
NFFK-7096-1-12-1988). Order Number DE90602193. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Pseudo-rapidity distributions of relativistic, singly charged particles 
in oxygen induced emulsion interactions at 14.6, 60 and 200 A GeV 
are studied. Limiting fragmentation behavior is observed in both the 
target and projectile fragmentation regions for a central as well as 
for a minimum bias sample. Comparisions with the Fritiof model re- 
veal that the picture of fragmenting strings successtully described 
the observed data. (authors). 


51082 (LUIP—8814) Scaling properties of charged particle 
multiplicity distributions in oxygen induced emulsion interac 
tions at 14.6, 60 and 200 A GeV. Adamovich, M.|.; Aggarwal, 
M.M.; Arora, R. Lund Univ. (Sweden). Dept. of Cosmic and Sub- 
atomic Physics. Dec 1988. 12p. (LUNFD6-NFFK-7097-1-12-1988). 
Order Number DE90602194. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The multiplicity distributions of shower particles (ng) are measured 
in inclusive inelastic oxygen emulsion interactions. Scaling in ob- 
served in the normalized variable n-/ave.(ns) for 14.6, 60 and 200 A 
GeV. The dependence of ave. (ns) on the charge flow in the 
forward direction (Qzp) and the distribution of the number of partici- 
pating projectile protons is examined. The normalized multiplicities 
as a function of Qzp seem also to be independent of incident ener- 
gies. A comparison with the Lund Model Fritiof yields satisfactory 
agreement. (authors). 


51083 (NEANDC(E)-302-U-Vol.3-EURATOM) Annual progress 
report on nuclear data, 1988. Hansen, H.H. (ed.). Commission of 
the European Communities, Geel (Belgium). Central Bureau for Nu- 
clear Measurements. Jun 1989. 59p. Sponsored by Commission of 
the European Communities. (INDC(EUR)—023/G). Order Number 
DE89017745. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI. 

This paper discusses work done on nuclear data for standards, 
fission technology and fusion technology. Also discussed is nuclear 
metrology. (LSP) 
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51084 (ORNL/FTR-3368) [Nuclear physics workshops]: 
Foreign trip report, August 20-September 1, 1989. Satchier, 
G.R. Oak Ridge National Lab., TN (USA). 11 Sep 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90000089. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the 1989 International Nuclear Physics 
Conference and the Xilth Workshop on Nuclear Physics. He pre- 
sented invited papers at both meetings reviewing current research, 
including his own at ORNL, on low-energy, heavy-ion reactions. 
During the meetings, he participated in many discussions with other 
participants, especially those from the host countries, on research 
topics of common interest. 


51085 (RCNP-P-101, pp. 36-38) Some comments on the 
RCNP project. Fukuda, Tomokazu (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. 1989. (in Japanese). (CONF-8803235—: 
Meeting on the experimental equipments for the cyclotron cascade 
project, Ibaraki (Japan), 23-24 Mar 1988). In Report of the meeting 
on the experimental equipments for the ‘cyclotron cascade project’. 
Order Number DE90001021. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

A few comments on RCNP project are presented: (i) nuclear 
structure studies by using x mesons with 700MeV/c, (ii) tagged 
neutral meson production in the p+d->*°He+X reaction, and (iii) ultra 
cold neutrons. (author). 


51086 (RCNP-P-101, pp. 68-75) Physics using large-angied 
spectrograph and its technical considerations. Matsuoka, 
Nobuyuki (Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics). Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1989. (in Japanese). (CONF-8803235—: Meeting 
on the experimental equipments for the cyclotron cascade project, 
Ibaraki (Japan), 23-24 Mar 1988). In Report of the meeting on the 
experimental equipments for the ‘cyclotron cascade project’. Order 
Number DE90001021. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Physics themes which require a magnetic spectrograph with large 
solid angle and momentum acceptances for coincidence experi- 
ments and broad-range measurements of the continuum response 
functions at the RCNP SSC facility are described. lon optical param- 
eters of the proposed QD spectrograph are summarized. Results of 
the examinations on the magnet configuration, and the spectrograph 
bending direction (horizontal or vertical) are described. (author). 


51087 (RI-204) Data bases for automation systems of nu- 
clear physics research. Artamonova, |.M.; Viktorova, E.V.; 
Karasev, V.M.; Lastochkin, N.K. Radievyj Inst., Leningrad (USSR). 
1988. 16p. (In Russian). Order Number DE90605650. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

T-09035. 

Modern state of automation systems for nuclear physics research 
is analyzed in terms of technology of their operation by end users. 
The requirements on a new technology imposed by use of facilities 
of different level data bases are stated. The data base hierarchy 
corresponding to the hierarchy of hardware for scientific research 
data automation systems (DAS) is described. It is emphasized that 
the technology of operation with data bases within the DAS con- 
tributes to integration of scientific activity of both individual users 
and experimental groups and can form the basis for integrating the 
activity of great bodies of scientists. 24 refs.; 1 fig. 


51088 How well do we understand quasi-elastic reactions at 
energies close to the barrier. Rehm, K.E. (Argonne National Lab., 
IL (USA)). pp. 337 of Heavy ion interactions around the Coulomb 
barrier. Proceedings. Signorini, C.; Spolaore, P. (Istituto Nazionale 
di Fisica Nucleare, Padua (italy). Lab. di Legnaro); Skorka, S. 
(Muenchen Univ. (Germany, F.R.). Sektion Physik); Vitturi, A. 
(Trento Univ. (Italy); Istituto Nazionale di Fisica Nucleare, Trento 
(Italy)) (edsSpringer, Berlin, Germany, F.R. (1988). DOE Contract 
W-31109-ENG-38. (CONF-8806167—: Symposium on heavy ion in- 
teractions around the Coulomb Barrier, Padova (Italy), 1-4 Jun 
1988). 

The author reviews the experimental and theoretical research on 
quasi-elastic heavy ion reactions. (HSI). 
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51089 (GANIL-P-89-07) Formation and decay of hot nuclei: 
the experimental situation. Guerreau, D. Grand Accelerateur Na- 
tional d’lons Lourds (GANIL), 14 - Caen (France). 1989. 46p. 
(CONF-8902107—: School on nuclear matter and heavy ion colli- 
sions, Les Houches (France), 7-16 Feb 1989). Order Number 
DE90707122. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

With the achievement of new facilities in the 80’s providing us 
heavy ion beams well above the Coulomb barrier, a unique opportu- 
nity was offered to the experimentalists to produce and study 
nuclear matter under extreme conditions. Effectively, in the energy 
range 20-100 MeV/u, on which we will concentrate in these lec- 
tures, it appeared very rapidly that excited nuclei could be formed at 
rather high temperatures. These lectures are intended to give an 
overview of the experimental status in this "hot” domain. Other lec- 
tures are more focused on the theoretical point of view. This paper 
will be arranged as follows: In a first part, the conceptual problems 
one might have to face will be introduced. A long chapter will be 
then devoted to the different experimental methods used so far in 
order to characterize the hot nucleus. We shall then discuss what 
can be learned from the study of deexcitation of nuclei at high T. 
The fourth part will be focused on the experimental evidences for 
the existence of limiting temperatures. Finally, a brief discussion will 
follow related to possible clues for the onset of nuclear instabilities 
at this critical temperature. 


51090 (LBL-27610) Pion and kaon interferometry of nuciear 
collisions. Gyulassy, M.; Padula, S.S. Lawrence Berkeley Lab., CA 
(USA). 4 Aug 1989. 15p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. (CONF-8905143—16: 
NATO advanced study institute international advanced course on 
the nuclear equation of state, Peniscola (Spain), 12 May - 3 jun 
1989). Order Number DE90000172. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

In the study complex reactions, the simple space-time interpreta- 
tion of pion interferometry often breaks down due to strong 
correlations between spatial and momentum coordinates. In those 
cases, pion interferometry is still useful as a complementary test of 
specific dynamic models, but a refined formalism must be used, as 
discussed in the introduction. With this formalism, we show that 
recent NA35 data on O + Au — 2~x~ + X at 200 AGeV are con- 
sistent with both hadronic resonance and quark-gluon plasma 
models for this reaction. The sensitivity of the outward and sideward 
transverse projected correlation function for pions is investigated. 
Finally, we compare pion and kaon interferometry predictions of 
these two models. 31 refs., 3 figs. 


51091 (ORNL/FTR-2930) [Heavy-ion reactions at tandem 
energies, with special emphasis on and research with recoil 
spectrometers and separators]: Foreign trip report, May 25, 
1988—June 19, 1988. Kim, H.J. Oak Ridge National Lab., TN 
(USA). 27 Jun 1988. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE89017497. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Status reports on the newly commissioned Recoil Mass Spec- 
trometer (RMS) at Legnaro National Laboratory (LNL), on the 
superconducting linac booster at Saclay, and on the rf recoil sepa- 
rator at Munich are given. Highlights of material presented at the 
Legnaro Symposium on Heavy lons and at the Third Nucleus- 
Nucleus Collisions Conference are summarized. The Legnaro 
symposium was the first international meeting devoted exclusively 
to heavy-ion reactions at tandem energies, with special emphasis 
on and research with recoil spectrometers and separators. The trav- 
eler presented lectures on the research program carried out by the 
Reaction Dynamics Group at ORNL and discussed research activi- 
ties of common interest at Garching and Saclay. He participated in 
on-line testing of the Legnaro RMS and made preparations for the 
joint ORNL-Legnaro experiment. Most of the travel cost was pro- 
vided by a NATO grant, and all of the costs in Italy were borne by 
the symposium organizers and the NATO grant. 
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51092 (GANIL-P-89-06) Measurements of reaction cross 
section with neutron and protor-rich radioactive beams. Villari, 
A.C.C.; Mittig, W.; Plagnol, E.; Schutz, Y.; Wenlong, Z.; Audi, G.; 
Stephan, C.; Tassan-Got, L.; Bianchi, L.; Fernandez, B. Grand Ac- 
celerateur National d'lons Lourds (GANIL), 14 - Caen (France). 
1989. 13p. Order Number DE90707121. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The total energy integrated reaction cross section cp in the inter- 
action of neutron and proton rich nuclei Z = 2 ~ 13 secondary 
beam, produced at GANIL facility, with a thick Si or Cu target have 
been measured by detecting the associated +-rays. The reduced 
strong absorption radius ro* which is proportional to the reaction 
cross section is calculated using a phenomenological parametriza- 
tion that reproduces very well op for stable nuclei. Comparisons 
between all results of different experiments, even by different 
groups are in agreement if only the associated +-radiation is taken 
into account. The possibility of an experimental bias on this method 
is discussed. The behavior of ro* as function of (N-Z) reveals a pre- 
dominance of shell effects. An enhancement of ro* for both neutron 
and proton rich regions is observed. 


51093 (IPNO-DRE-88-25) Experimental study of the slowing 
down of heavy ions at 20 to 100 MeV per nucleon in matter. 
Herault, J. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire; Toulouse-3 Univ., 31 (France). 1988. 151p. (in French). 
Order Number DE90701550. Available from NTIS (US Sales Only), 
PC A08/MF A01. 

Measurements of typical parameters on heavy ion penetration 
through matter have been performed at the GANIL accelerator facil- 
ity, using the LISE magnetic spectrometer from 20 to 100 MeV per 
nucleon. Two magnetic optical configurations of the spectrometer 
LISE corresponding respectively to energy and angle analysis, have 
been used. In the first configuration, the analysis of the energy loss 
distribution, caused by the interaction of the heavy ions beam with 
the target material, permit to determine the stopping power and the 
energy straggling. The stopping power is defined experimentally by 
the ratio of the average energy loss in the target to the thickness of 
this one. This quantity has been measured for a set of heavy ions 
(70, “Ar, 8&Kr and '9?Xe) in gaseous media (Hz, He, No, Ne, Ar, 
Kr, Xe, CHg, C4Hi9, COz and CF4) and compared to semi-empirical 
tabulations. These determinations are compared to those obtained 
in solid media to study the evolution of the solid-gas difference. This 
effect vanishes progressively when the projectile tends to be totally 
stripped. The heavy ion energy distributions at the exit of degraders 
and particularly their full width at half maximum have been mea- 
sured for various projectiles (1°O, *°Ar, ®Kr, ®®Kr, '°Mo and 
132Xe) in solid (Be, C, Al, Si, Ti, Ni, Cu, Ag, Ta, Au and Mylar) and 
gaseous media (the same as for stopping power determinations). A 
significant contribution of charge exchange straggling to the energy 
loss straggling is observed for partially stripped ions. A second opti- 
cal configuration of the beam line LISE has been used, to obtain an 
image of heavy ions beams passing through targets for various 
heavy ions (7°60, '70, “Ar, ®Kr and 1°Mo) in gaseous and solid 
media. (Abstract Truncated) 
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Refer also to citation(s) 51092, 51093, 51142 


51094 (BNL-NCS-43160) Total half-lives for selected nu- 
clides. Holden, N.E. National Nuclear Data Center, Upton, NY 
(USA). 1989. 23p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-8908150-4: 35. International 
Union of Pure and Applied Chemistry (IUPAC) General Assembly, 
Lund (Sweden), 9-17 Aug 1989). Order Number DE90001017. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Measurements of the half-lives of 3H, Be, 4C, 26AI, 4°K, 99Ar, 
53Mn, 87Rb, 82Nb, 129) 138, a 147Sm, 176. y, 74 1807, | 187 Re 
186 Qs, 190 pt, 204Pb, 210Ppb 210Po 222Rn, 224Th, 226Ra, 227 Ac, 





228Ra, 228Th, 3°Th, 232Th, 231Pa have been compiled and evalu- 
ated. The effect of the '*C half-life value on carbon dating ages is 
discussed as well as the stability of °°4Pb. 237 refs., 30 tabs. 


51095 (BONN-IR-88-17) Experimental studies of photoin- 
duced reactions on nuclei in the energy range 220-450 MeV. 
Floss, N. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaftliche Fakul- 
taet. May 1988. 93p. (in German). Order Number DE90707498. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

An experiment to investigate photon induced reactions on various 
nuclei (Be, C, O, Ti, Pb) was performed at the 500 MeV synchrotron 
of the Bonn University using tagged photons in the energy range 
220-450 MeV. The momentum of emitted charged particles (7, p, d) 
was measured by a magnetic spectrometer, which was equipped 
with drift-chambers and scintillation counters. The combination of 
momentum and time-of-flight measurement allowed a separation 
between pions, protons, and deuterons. A circular set-up of scintilla- 
tion counters on the opposite side of the spectrometer served for 
the detection of additional charged and neutral particles. This thesis 
presents the single-arm data of outgoing protons and deuterons as 
well as results of the corresponding coincidence events. (orig/HSI). 


51096 § (CRN-PN-88-24) Resonances in '°N and '4C induced 
reactions. Haas, F. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1988. 8p. (CONF-8808116—: Sapporo inter- 
national symposium: developments of nuclear cluster dynamics, 
Sapporo (Japan), 1-3 Aug 1988). Order Number DE90707127. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

Strong resonances are observed in '°N and '4C induced reac- 
tions. Resonance phenomena are a general aspect of light heavy 
ion collisions at energies well above the barrier, they are strongest 
in reactions between the "stable” nuclei '*C, '4C, '5N and 'F. 


51097 (INIS-SU-119/A, pp. 163-167) Evaluation of the 
experimental data on the 'B(n,t) reaction. Kornilov, N.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Kagalenko, A.B. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The experimental data were compiled and the '°B(n,t) reaction 
cross section was evaluated. The different mechanisms of the reac- 
tion were analysed. Some data showing the role of this reaction as 
a tritium source in nuclear power station were demonstrated. 10 
refs.; 1 fig. 


51098 (INIS-SU-—119/A, pp. 335-339) On fluctuations of total 
cross sections in measurements on quasimonochromatic neu- 
tron beams at mean energy of <E,,>=14.6 MeV. Degtyarev, A.P. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Mikhnitskij, 
|.B.; Prokopets, G.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

The measured values of energy averaged neutron total cross- 
sections and their variances are reported. The data for carbon and 
sulphur nuclei have been obtained by the filtration method with neu- 
tron beam of 14.6 MeV mean energy and 200 keV energy spread. 
The presumable resonance effects are discussed. 9 refs.; 2 tabs. 
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51099 (JAERI-M—89-107) Measurements of differential cross 
sections for the reactions °”Li(n,d)>*He and °-Li(n,t)*>He at 
14.1 MeV. Shirato, Shoji; Shibuya, Shinji; Hata, Kazuhiro; Ando, 
Yoshiaki; Shibata, Keiichi. Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment. c Aug 1989. 
32p. Sponsored by Japan Atomic Energy Research Institute. 
(NEANDC(J)—139/U;INDC(JPN)—126/L). Available from Japan 
Atomic Energy Research Institute, Tokai-mura, Naka-gun, Ibaraki- 
ken 319-11, Japan. 

A summary of our measured cross sections for the 14.1 MeV 
neutron- induced reactions on lithium isotopes has been presented. 
Our data were measured with two counter telescopes, each of 
which consisted of two gas proportional counters and silicon AE and 
E detectors. Measured energy spectra of deuterons and tritons from 
®Li(n, d)n*He and 7Li(n,t)n*He, respectively, were analyzed by a 
simple final-state interaction theory. Measured angular distributions 
for these reactions as well as ®Li(n,t)}*He and ’Li(n,d)®*He were ana- 
lyzed by exact finite-range distorted wave Born approximation 
(EFR-DWBA) calculations. Spectroscopic factors extracted from the 
EFR-DWBA analyses have been compared with theoretical predic- 
tions. 23 refs., 8 figs., 5 tabs. 


51100 (RCNP-P-101, pp. 52-57) Topics in light-ion induced 
reactions at the RCNP cyclotron cascade energies. Kubo, 
Kenichi (Tokyo Metropolitan Univ. (Japan). Dept. of Physics). Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 1989. 
(In Japanese). (CONF-8803235—: Meeting on the experimenta! 
equipments for the cyclotron cascade project, Ibaraki (Japan), 23-24 
Mar 1988). In Report of the meeting on the experimental equipments 
for the ‘cyclotron cascade project’. Order Number DE90001021. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

Following two topics were introduced and discussed including ex- 
pamples numerically tested; a relativistic effect appearing in the (p, 
p’y) process exciting unnatural spin-parity states and a quark- 
structure effect anticipated in the (p, d) reaction analyzing power 
through the short-range part of deuteron wave function. (author). 


51101 Radioactive beam studies of cosmological interest. 
Sale, K.E. (Lawrence Livermore National Lab., CA (USA)); Boyd, 
R.N.; Mathews, G.J.; Corn, B.P.; Islam, M.S. Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms (Netherlands), 40/41(pt.1): 501-502 (Apr 
1989). DOE Contract W-7405-ENG-48. PHY-86-00749. (CONF- 
881151-: 10. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 7-9 Nov 
1988). 

Experimental efforts by the LLNL/Ohio State radioactive ion beam 
collaboration are described. We are presently focusing on some 
reactions which are of great importance in the newly proposed inho- 
mogeneous big bang cosmological models. Specifically we are 
using our system to make beams of ®Li for measurements of the 
SLi(d, n)®Be and ®Li(a, n)''B cross-sections. These are the key re- 
actions which determine the production of heavy (A > 12) elements 
during the era of big bang nucleosynthesis, and thus the initial com- 
position of stars and subsequent stellar isotope production. Plans 
for future experiments, including the measurement of the 7Be(p, 
+)®B cross section will be discussed. (orig.). 
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Refer also to citation(s) 51092, 51094, 51098, 51114, 51150, 51151 


51102 (INIS-SU-119/A, pp. 36-39) Light charged particle 
emission in the fission process. Menta, G.K. (indian Inst. of 
Tech., Kanpur (Iindia)). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959-: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 3. Order Number DE90705913. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 
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T-12589. 

Light charged particle (LCP) accompanied fission provides a 
source of information on the configuration near the acission point. 
The emission probabilities per fission of alpha particles, tritons and 
protons have been measured in keV neutron induced fission. 
Angular distribution of alpha particles emitted in fission was also ex- 
tracted from measurements with particle telescope. The variations 
of the yields of these particles with neutron energy have been stud- 
ied for both equatorial LCP’s which are emitted perpendicular to the 
fission axis and the polar LCP’s emitted close to the fission axis. 11 
refs.; 1 fig. 


51103 (INIS-SU-119/A, pp. 157-162) Study on the structure 
of the 27Al(n,a) reaction cross section. Kornilov, N.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Kagalenko, A.B.; 
Baryba, V.Ya. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-Issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. internationai 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The cross section of the 2’Al(n,a) reaction was measured for 
neutron energy range 7-9 MeV. The activation technique was ap- 
plied. The neutron energy resolution was 70 keV (FWHM). The 

®U(n,f) standard reaction was used for neutron flux determination. 
4 refs.; 2 figs. 


51104 (INIS-SU-119/A, pp. 340-343) Differential cross sec- 
tion of 14 MeV neutron elastic scattering on chlorine. Ezhov, 
S.N. (Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); 
Kabakova, N.E.; Leshchenko, B.E.; Onishchuk, Yu.N.; Nurabaeva, 
G.U. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Differential cross section of 14 MeV neutron elastic scattering on 
chiorine nuclei has been measured by the time-of-flight method. 
Cross section have been analysed with the coupled-channels 
formalism using vibrational model taking direct and compound pro- 
cesses into account. 6 refs.; 1 fig.; 1 tab. 


51105 (INIS-SU-119/A, pp. 310-314) Determination of spin 
dependence parameters and inertia moments of residual nuclei 
in the (n,p) reaction on 77 Al, °Cr, *4Fe at the neutron energy of 
14.1 MeV. Klochkova, L.I. (Leningradskij Tekhnologicheskij Inst., 
Leningrad (USSR)); Kovrigin, B.S.; Kuritsyn, V.N; Lavrova, N.S. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Spin dependence parameters and inertia moments of nuclei 
27Mg, °°V, 54Mn have been determined from anisotropy of angular 
distributions for (n,p)-reactions on the 27Al, 5°Cr, 54Fe nuclei. 10 
refs.; 1 tab. 
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51106 (INIS-SU-119/A, pp. 305-309) Determination of nu- 
clear temperatures and energy-level density parameters of 
residual nuclei in the (n,p) reaction on 27 Al, Cr, “Fe, 5*Fe at 
14.1 MeV neutrons. Klochkova, L.I. (Leningradskij Tekhnologich- 
eskij Inst., Leningrad (USSR)); Kovrigin, B.S.; Kuritsyn, V.N.; 
Lavrova, N.S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The nuclear temperatures and level density parameters of nuclei 
27Mg, 5°V, 54Mn, 5°Mn have been obtained from analysis of proton 
energy spectra for (n,p) reactions. 8 refs.; 1 tab. 
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Refer also to citation(s) 51094, 51095, 51105, 51106 


51107 (CONF-890982-—1) A review of activation cross sec 
tions in the ENDF/B-VI general purpose files for Cr, Fe, Ni, Cu, 
and Pb. Fu, C.Y. Oak Ridge National Lab., TN (USA). 1989. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. From International meeting on neutron activation cross 
section for fission and fusion energy applications; Argonne, IL 
(USA); 11-15 Sep 1989. Order Number DE89017571. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Isotopic evaluations for 5°:52.53,.54C,, 54,56,57,58F_ 58.60.61 62,6414), 
63,.65Cy, and 206,207,.208Pb are included in ENDF/B-VI for the first 
time. These general purpose files, all by the ORNL evaluation 
group, include many activation cross sections. In this review, the 34 
activation reactions for these materials in the priority-| CSEWG list 
were checked for their presence and contents in the general 
purpose files. These cross sections are reviewed in terms of the ex- 
perimental data base and the evaluation methods. Most of them 
have been significantly improved over ENDF/B-V through the im- 
proved data base and the use of advanced codes such as SAMMY 
for resonance analysis, GLUCS for handling ratio data and 
covariances, and TNG for cross-section shape and for extracting in- 
dividual cross sections from the measured particle spectrum. 18 
refs., 1 fig., 1 tab. 


51108 (INIS-SU-119/A, pp. 80-83) Study on the properties of 
spontaneously fissionable uranium 238 isomeric nuclei. 
Makarenko, V.E. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Moichanov, Yu.D.; Otroshchenko, G.A.; Yan’kov, G.B. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

The half-life period and fissile isomer yield equal to 274+-22 ns 
and (1.48+-0.04)x10-*, respectively, are obtained in the reaction 
238U(n,n’). The ternary fission frequency of uranium-238 on fast 
neutrons amounts to 1:(760+-40). The ternary fission of uranium- 
238 isomer is studied. 10 refs. 


51109 (INIS-SU-119/A, pp. 285-291) Angular distributions of 
separated +-ray production cross sections from reactions (n, 
xy) for 5'V induced by 14.9 MeV neutrons. Yan Yiming; Zhou 
Hongyu; Tang Lin; Fan Guoying; Lan Ligiao; San Suxu; Wang Oi; 
Wen Chenlin; Hua Ming; Liu Shuzen. Gosudarstvennyj Komitet po 





Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959—: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 3. Order Number DE90705913. 
Available from NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Results of measurements of angular distributions of separated +- 
ray production cross sections from (n, x) reactions for 5"V induced 
by 14.9 MeV neutrons. A shirt description of time-of-flight facility is 
given. 7 refs.; 5 figs.; 2 tabs. 


51110 (INIS-SU-119/A, pp. 272-276) Total gamma spectra 
from the *2Cr(n, x7) reaction for E,=14.6 MeV and pre- 
equilibrium emission in capture channel. Glavach, S. (Slovenska 
Akademia Vied, Bratislava (Czechoslovakia). Fyzikalny Ustav); 
Oblozhinski, P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Total + ray yield from 52Cr(n, x) reaction was measured. High 
energy part of the spectrum from the fast neutron capture channel 
was analysed using preequilibrium model with angular momentum 
coupling. 5 refs.; 2 figs. 


51111 (INIS-SU-119/A, pp. 231-235) Inelastic neutron scat- 
tering with 14 MeV energy on iron nuclei. Lychagin, A.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Lunev, V.P.; 
Zhyraviev, B.V.; Sal’nikov, O.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Double differential neutron emission spectra from iron have been 
measured by time of flight method with a time resolution about 0.45 
nsec/m. Neutron emission spectra have been calculated using two 
nuclear models. Contributions from statistical and direct reactions 
are included to achieve a good fit to the experimental data. 15 refs.; 
1 fig. 


51112 (INIS-SU-119/A, pp. 226-230) Inelastic neutron scat- 
tering on aluminium and chromium nuclei. Nemilov, Yu.A. 
(Radievyj Inst., Leningrad (USSR)); Kramarovskij, Ya.M.; 
Pobedonostsev, L.A.; Teterin, E.D. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Cross sections of inelastic neutron scattering are measured on 
52Cr and 5°Cr nuclei in the region of neutron energies from the 
threshold one up to 2 MeV. Excitation functions demonstrate a 
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number of maxima and minima. A dependence of the type of excita- 
tion function on the target thickness was measured on the example 
of *7Al nucleus. 6 refs.; 2 figs. 


51113 (INIS-SU-119/A, pp. 354-358) Partial cross sections 
of the (p,n) reaction on “*Ti i 7:7®Ge. Fedorets, |.D. (AN Ukrain- 
skoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); 
Zalyubovskij, |.l.; Nemashkalo, B.A.; Storizhko, V.E. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Partial cross sections have been measured for (p,n) reactions on 
4°Ti and 7°:76Ge over proton energy ranges from threshold to 3.34. 
3.1 and 2.t MeV, respectively. The results are compared with the 
statistical theory calculations. 


51114 (INIS-SU-119/A, pp. 315-326) Cross sections of the 
(n,p) and (n,n’p) nuclear reactions for 7’ Al, Cr, Fe, **Fe at 
neutron energy of 14.1 MeV. Kiochkova, L.J. (Leningradskij 
Tekhnologicheskij Inst., Leningrad (USSR)); Kovrigin, B.S.; Kuritsyn, 
V.N.; Lavrova, N.S. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). _ Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-—: 1. international conference on neutron physics. 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Using a counter telescope method, energy and singular distribu- 
tions for protons from (n.p) and (n.np) reactions induced by 14.1 
MeV neutrons on ?7Al, Cr, 54Fe, 55Fe have been determined. 
Cross sections for these processes are given. Cross sections of 
(n,np) reaction are estimated. 24 figs.; 5 figs.; 1 tab. 


51115 (INP-1290/PS, pp. 384-386) Transient Moessbauer 
spectroscopy: experiments with 5’Fe. Helistoe, P. (Helsinki Univ. 
of Technology, Espoo (Finland). Lab. of Physics); Ikonen, E.; Katila, 
T. Uniwersytet Jagiellonski, Cracow (Poland). inst. Fizyki. 1985. 
(CONF-8504342-: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Transient methods are widely used in NMR and laser spec- 
troscopy. In the -y-energy region coherent transients are a relatively 
new discovery. So far most transient measurements have been 
performed with the very narrow Moessbauer resonance of ®Zn. Re- 
sults of 57Fe measurements have also been reported. We 
discussed here recent improvements in transient Moessbauer spec- 
troscopy with 5’Fe. 6 refs., 3 figs. (author). 


51116 (INP—1290/PS, pp. 431-433) Corrections to scaling for 
Fe from Moessbauer measurements below T,. Szianta, J. 
(Wyzsza Szkola Inzynierska, Radom (Poland)); Gawronski, N.; 
Jezuita, K.; Brzozka, K. Uniwersytet Jagiellonski, Cracow (Poland). 
Inst. Fizyki. 1985. (CONF-8504342-: 20. winter school on physics, 
Zakopane (Poland), 13-26 Apr 1985). In Condensed matter studies 
by nuclear methods. V.2. Proceedings of 20 winter school on 
physics, Zakopane, Poland, 20-26 April 1985. Order Number 
DE90603044. Available from NTIS (US Sales Only), PC A21/MF 
A01 - OSTI; INIS. 

In this note we present the results of Moessbauer studies on the 
critical behaviour of Fe below T.. The measurements were made on 
the polycrystalline Fe armco foils with the strengths of 30 um in an 
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absorber experiment using the Moessbauer spectrometer produced 
by POLON and controlled by the computer SM 3-A. Our specially 
designed vacuum furnace has provided the temperature stability bet- 
ter than 0.1 K per day at the Fe Curie point. 6 refs., 3 figs. (author). 


51117 (INP—1290/PS, pp. 434-436) Fe above T; by Moess- 
bauer spectroscopy. Szianta, J. (Wyzsza Szkola Inzynierska, 
Radom (Poland)); Gawronski, M.; Jezuita, K. Uniwersytet Jagiellon- 
ski, Cracow (Poland). Inst. Fizyki. 1985. (CONF-8504342-: 20. 
winter school on physics, Zakopane (Poland), 13-26 Apr 1985). In 
Condensed matter studies by nuclear methods. V.2. Proceedings of 
20 winter school on physics, Zakopane, Poland, 20-26 April 1985. 
Order Number DE90603044. Available from NTIS (US Sales Only), 
PC A21/MF A01 - OSTI; INIS. 

in this note we present the results of Moessbauer studies on the 
critical behaviour of Fe above T.. 11 refs., 2 figs. (author). 


51118 (ORNL/FTR-2529) [Measurement of the elastic mag- 
netic form factor of “'Ca]: Foreign trip report, April 1-9, 1987. 
Raman, S. Oak Ridge National Lab., TN (USA). 16 Apr 1987. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017510. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler participated in an experiment at Saclay, France, 
which involved the measurement of the elastic magnetic form factor 
of “'Ca. The *'Ca target was provided by ORNL. The experiment 
was successful and the measurements have now been essentially 
completed. The traveler also paid a brief visit to the Saturne Na- 
tional Laboratory at Saclay and learned that their new ion source 
DIONE and small storage ring MIMAS are now operational. 


51119 (RCNP-P-101, pp. 39-45) “°Ca(p,d)*®Ca reaction in 
50-800 MeV region. Matoba, Masaru (Kyushu Univ., Fukuoka 
(Japan)). Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. 1989. (In Japanese). (CONF-8803235-: Meeting on 
the experimental equipments for the cyclotron cascade project, 
Ibaraki (Japan), 23-24 Mar 1988). In Report of the meeting on the 
experimental equipments for the ‘cyclotron cascade project’. Order 
Number DE90001021. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Spectra of “°Ca(p,d)*°Ca reactions at several tens MeV to 800 
MeV are compared and the possibility of the classical nuclear spec- 
troscopy with transfer reactions in intermediate energy region is 
discussed. (author). 


51120 


Transfer reactions for the Ti + ©°Zr system below 
the Coulomb barrier. Kim, H.J. (Oak Ridge National Lab., TN 
(USA)). pp. 337 of Heavy ion interactions around the Coulomb bar- 
rier. Proceedings. Signorini, C.; Spolaore, P. (Istituto Nazionale di 


Fisica Nucleare, Padua (Italy). Lab. di Legnaro); Skorka, S. 
(Muenchen Univ. (Germany, F.R.). Sektion Physik); Vitturi, A. 
(Trento Univ. (Italy); Istituto Nazionale di Fisica Nucleare, Trento 
(Italy)) (edsSpringer, Berlin, Germany, F.R. (1988). (CONF- 
8806167—: Symposium on heavy ion interactions around the 
Coulomb Barrier, Padova (Italy), 1-4 Jun 1988). 

Cross sections for a number of element- and mass-identified 
ejectiles resulting from the °°Zr-beam bombardment of 5°Ti were 
measured for four bombarding energies in the 276- to 305-MeV 
range and lab angles from 8 to 23 degrees with 2- and 3-degree 
steps. (orig.). 


51121 Dielectron production in Ca+Ca collisions at 1.0 and 
2.0 A GeV. Roche, G. (Lawrence Berkeley Lab., CA (USA)); Krebs, 
G.F.; Letessier-Selvon, A.; Matis, H.S.; Naudet, C.; Schroeder, L.S.; 
Seidl, P.A.; Yegneswaran, A.; Bystricky, J.; Carroll, J. DLS Collabo- 
ration. Physics Letters [Section] B (Netherlands), 226(3/4): 
228-232 (10 Aug 1989). DOE Contract AC03-76SF00098;FG03- 
88ER40424;FG02-88ER40413;FG05- 

Dileptons should be a good probe of the early stage of nucleus- 
nucleus collisions and may carry information on pion dynamics in 
nuclear matter. We have observed a dielectron signal well above 
estimated contributions from Dalitz decays of particles or reso- 
nances. At 1.0 A GeV, the dielectron mass spectrum is significantly 
different for Ca+Ca and p+Be reactions. The dielectron yield scales 
- the first power of the product of the projectile and target masses. 
orig.). 
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Refer also to citation(s) 51094, 51107, 51113, 51116, 51117, 
51132, 51146, 51150, 51177, 51195, 51344 


51122 (INIS-SU-119/A, pp. 173-177) Strengh functions of 
strontium 88 obtained from the analysis of the (+,n) reaction 
near the threshold. Kitaev, V.Ya. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Abramov, A.!.; Rogov, A.V. Gosudarstvennyj 
Komitet po Ilspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The results of photoneutron spectra measurements for the reac- 
tion (y,n) on the Sr-88 nuclei near threshold are presented. The 
parameters of resonance levels, as well as radiative S.") and neu- 
tron S,{") strength functions for transitions on the first excited level 
of Sr-87 were obtained. 2 refs.; 1 fig.; 1 tab. 


51123 (INIS-SU-119/A, pp. 213-216) Description of the low- 
energy neutron interaction with selenium even isotopes in the 
framework of the generalized optical model. Musaelyan, R.M. 
(AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); Popov, 
V.1.; Skorkin, V.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). _ Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Expermental data on total neutron cross sections and differential 
elastic and inelastic scattering cross sections for Se76.78.80,82 jso- 
topes have been compared with calculations using the generalized 
optical model. Resonance structure of cross sections observed in 
the experiment for Se-82 is interpreted in the framework of the 
doorway state model. 7 refs.; 2 figs. 


51124 (INIS-SU-119/A, pp. 359-363) Partial cross sections 
of the (p, n) reaction on 7’:8Se and Zr. Fedorets, |.D. (AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst.); Zalyubovskij, |.1.; Nemashkalo, B.A.; Storizhko, V.E. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Partial cross-sections have been measured for (p,n) reactions on 
77,82Se and Zr over proton energy ranges from threshold to 3.5, 
2.8 and 3.0 MeV, respectively. The results are compared with the 
statistical theory calculations. 3 refs.; 3 figs. 


51125 (INIS-SU-124/A, pp. 60-62) Obtaining of information 
on a-particle emission mechanism in the Ne, “Ar + Ge reac- 
tions by means of shadow effect. Bugrov, V.N.; Epifanenkov, 
F.E.; Karamyan, S.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1988. (in 





Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

L-36614. 

The mechanism of a particle emission in the reactions of 5.5 
MeV/nucleon 2°Ne and “Ar ions at a monocrystalline target of de- 
tector germanium with (100) and (111) orientation and ~ 1 mm in 
thick is studied. Values of th average thickness of a target operating 
layer, an average path of a particles in the crystalline medium, the 
average energy of incident and detected particles are calculated. 
Considerable contribution of a particles emissed by target and 
missile-like products of inelastic reactions in comparison with a 
compound system is determined. 3 refs.; 1 fig. 


51126 (INIS-SU—124/A, pp. 63-65) Measurement of excited 
product decay duration in the inelastic scattering reaction Ne + 
Ge. Karamyan, S.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

L-36614. 

The reaction with 2°Ne ions in two thick (~ 1 mm) crystals of Ge 
of different (100) and (111) orientation and in thin (85 mum) (111) 
crystal of Ge is investigated. Duration of inelastic reactions is mea- 
sured by the method based on the shadow effect. Stability of the 
result to change in a test diagram as well as during separate detec- 
tion of target- and missile-like products of inelastic collisions is 
tested. 3 refs.; 2 figs. 


51127 (INP—1290/PS, Pp. 294-317) High resolution Moess- 
bauer spectroscopy with °’Zn in metallic systems. Potzel, W. 
(Technische Univ. Muenchen, Garching (Germany, F.R.). Physikde- 
partment). Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 
1985. (CONF-8504342-: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Moessbauer experiments on metallic systems are described 
where the high resolution 93.3 keV resonance in °’Zn is used. In 
the first part, the Cu-Zn alloy system is investigated and the high 
energy resolution of this Moessbauer transition is employed to de- 
termine small changes of the s-electron density at the ©’Zn nucleus 
when the Zn concentration is changed. In the second part, Zn metal 
is taken as an example to demonstrate that the 93.3 keV transition 
is also extremely sensitive to small changes of lattice dynamical ef- 
fects. 7 refs., 18 figs. (author). 
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51128 (CONF-890902-15) Nuclear spectroscopy in the rare 
earth region near the proton drip line. Toth, K.S.; Nitschke, J.M.; 
Wilmarth, P.A.; Vierinen, K.S. Oak Ridge National Lab., TN (USA); 
Lawrence Berkeley Lab., CA (USA). 1989. 23p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400;AC03- 
76SF00098. From 198. American Chemical Society national 
meeting; Miami, FL (USA); 10-15 Sep 1989. Order Number 
DE90000575. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

We have used the isotope separator facility OASIS, on-line at the 
Lawrence Berkeley Laboratory SuperHiLAC, to investigate rare 
earth nuclei close to the proton drip line. Single-particle states near 
the 82-neutron shell have been examined and their excitation ener- 
gies determined. Numerous new isotopes, isomers, and 6-delayed 
proton emitters have been discovered. In addition, the a-decay 
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properties of nuclides with N > 84 have been reexamined; this has 
led to the discovery of several previously unobserved a transitions. 
The overall experimental program is summarized and some recently 
obtained results on '45Dy, '4’Er, 14’Tm, 8Lu, Lu, and Lu are 
discussed. 20 refs., 11 figs., 11 tabs. 


51129 (DOE/ER/04831—12) Nuclear transparency and dou- 
ble beta decay of molybdenum 100: Annual progress report, 
January 1, 1989-December 31, 1989. Nicholson, H.W. Mount 
Holyoke Coll., South Hadley, MA (USA). Aug 1989. 6p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-78ER04831. 
(COO-4831-12). Order Number DE90000063. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

Work is continuing on a collaborative experiment with experi- 
menters from the Lawrence Berkeley Laboratory, the University of 
New Mexico, and the Idaho National Engineering Laboratory to 
search for neutrinoless and two neutrino double beta decay in 
molybdenum 100. In addition, development work has begun on a 
fiber optics central detector for the Brookhaven Laboratory AGS 
“EVA” solenoidal detector system being constructed to study nuclear 
color transparency using large angle exclusive reactions. To date, 
we have found no evidence for neutrinoless double beta decay in 
molybdenum 100 and have placed lower half-life limits of 4 x 102" 
years on the JP = 0* — 0* transition and 4 x 10” years on the JP 
= 0* — 2* transition with an exposure of 69.9 mole days. The de- 
tector, which consists of a stack of 40 lithium-drifted, surface barrier 
silicon detectors 7.5 cm in diameter 1.5 mm thick interleaved with 
thin, isotopically enriched foils of molybdenum 100, is currently be- 
ing upgraded from 40 to 150 detectors and foils, and considerable 
effort is underway to remove trace amounts of uranium and thorium 
from the molybdenum foils. Work is also underway to develop a 
scintillating fiber central tracking detector for the Brookhaven “EVA” 
solenoidal detector which is being built to measure color trans- 
parency in nuclei by studying large angle exclusive reactions. 


51130 (INIS-SU-119/A, pp. 295-299) Effect of regular spin 
splitting of the (n,p) reaction cross section on tin Isotopes. 
Gopych, P.M. (Khar'kovskij Gosudarstvennyj Univ., Kharkov 
(Ukrainian SSR)); Demchenko, M.N.; Zalyubovskij, |.1.; Kizim, P.S.; 
Sotnikov, V.V.; Shchus’, A.F. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Partial cross sections for (np) reactions on even Sn isotopes with 
A=114, 116, 118, 120 populated residual nuclei of indium is 5*- 
isomeric states and with A=118 in 8~-isomeric states have been 
measured by activation method with 14.6 MeV-neutrons. 10 refs.; 
10 figs.; 1 fig. 


51131 (INIS-SU-119/A, pp. 271) Measurements of angular 
distributions of discrete gamma-ray production cross sections 
from “Nb(n,x) reactions by 14.9 MeV neutrons. Zhou Hongyu 
(Beijing Normal Univ., BJ (China). Inst. of Low Energy Nuclear 
Physics); Yan Yiming; Tang Lin. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959-: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 3. Order Number DE90705913. 
Available from NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. NIOBIUM 93 TARGET/neutron reactions; ANGULAR 
DISTRIBUTION; DIFFERENTIAL CROSS SECTIONS; ENERGY- 
LEVEL TRANSITIONS; GAMMA RADIATION; GAMMA SPECTRA; 
MEV RANGE 10-100 
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51132 fINIS-SU-119/A, pp. 222-225) Mechanism of the 
90.9177(n,2)®’ Sr reations at 14.3 and 18.2 MeV. Glowacka, L. 
(Institute of Nuclear Research, Warsaw (Poland)); Jaskola, M.; 
Turkiewicz, J.; Zemlo, L.; Gadioli, E.; Dalmas, J.; Chiadli, A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (CONF-870959-: 1. international conference on 
neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 3. Order Number DE90705913. Available from NTIS 
(US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The 9-:91Zr(n,)®7:88Sr reactions at 14.3 and 18.2 MeV were 
studied. The DWBA approximation have been used. The alpha 
spectra have been analysed using both pick-up and knock-on theo- 
ries. The calculations based on pick-up theory give the better 
agreement with the measured cross sections. 6 refs.; 2 figs. 


51133 (INIS-SU-119/A, pp. 217-221) Scattering of 1.2-2.0 
MeV neutrons by tellurium isotopes. Musaelyan, R.M. (AN 
SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); Ovdienko, 
V.D.; Sklyar, N.T.; Skorkin, V.M.; Fedorov, M.B.; Yakovenko, T.I. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'nyj Nauchno-lssledovatel'’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Differential 


elastic and inelastic neutron cross sections for 


122,124,126,128.130Te have been obtained in the energy region 1.2-2.0 
MeV. The data have been analysed on the basis of generalized op- 
tical model and HRTW theory. 9 refs.; 1 fig.; 1 tab. 


51134 (INIS-SU-119/A, pp. 209-212) Scattering of low-energy 
neutrons by tellurium even isotopes. Musaelyan, R.M. (AN 
SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); Popov, V.I.; 
Skorkin, V.M. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DES0705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Elastic and inelastic scattering of neutrons by Te-122, 124, 124, 
126, 128, 130 has been studied in the energy region <or approx. 1 
MeV. Experimental data on differential and integral cross sections 
are analysed in the framework of the generalized optical model. 7 
refs.; 1 fig. 


51135 INIS-SU-119/A, pp. 371) Cross sections of the 
113in(n,n')'3™In and ™7Sn(n,n’)''7™Sn reactions at neutrons 
energy from the threshold to 2.2 MeV. Trofimov, Yu.N. (Radievyj 
Inst., Leningrad (USSR)). Gosudarstvennyj Komitet po ls- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 
T-12589. 
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Short note. INDIUM 113 TARGET/neutron reactions; TIN 117 
TARGET/neutron reactions; CROSS SECTIONS; INDIUM 113; ISO- 
MERIC NUCLEI; MEV RANGE 01-10; THRESHOLD ENERGY; TIN 
117 


51136 (INIS-SU-119/A, pp. 370) Gamma radiation in the 
18Cd(n,n’y) and '®Cd(n-barres,y)'"*Cd reactions. Govor, L.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Demidov, A.M.; 
Mikhajlov, |.V. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel'skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. CADMIUM 108/energy-level transitions; CADMIUM 
109/energy-level transitions; CADMIUM 108 TARGET; GAMMA 
RADIATION; MULTIPOLARITY; NEUTRON REACTIONS; RESO- 
NANCE NEUTRONS 


51137 (INIS-SU-119/A, pp. 369) De-excitation of low-lying 
2* levels in tellurium isotopes. Berendakov, S.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Govor, L.I.; Demidov, A.M.; Mikha- 
jlov, 1I.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel'skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. TELLURIUM ISOTOPES/de-excitation; TELLURIUM 
ISOTOPES/energy levels; E2-TRANSITIONS; MIXING RATIO; M1- 
TRANSITIONS; PARITY; SPIN; DE-EXCITATION 


51138 (INIS-SU-119/A, pp. 369) Cross section of neutron 
radiative capture by 1°Cd and '4Cd at 0.5-2.2 MeV energy. 
Trofimov, Yu.N. (Radievyj Inst., Leningrad (USSR)). Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. CADMIUM 110 TARGET/neutron reactions; CAD- 
MIUM 114 TARGET/neutron reactions; NEUTRON REACTIONS/ 
capture; CROSS SECTIONS; KEV RANGE 100-1000; MEV 
RANGE 01-10; CAPTURE 


51139 (INIS-SU-119/A, pp. 327-328) Cross section of the 
(n,p) reaction on indium. Leshchenko, V.E. (Kievskij Gosu- 
darstvennyj Univ., Kiev (Ukrainian SSR)); Peto, G.; Majdanyuk, V.K.; 
Sanzhur, A.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 





T-12589. 

Cross sections for the '5in(n,p)'"59Cd, 15in(n,p)'™Cd and 
115in(n,a)'!2Ag reactions at 14.5 MeV have been measured by the 
activation method. The present results are compared with the pub- 
lished values. 2 refs. 


51140 (ORNL/FTR-3139) [Neutron transfer probabilities be- 
tween “*Ti and °°Nb nuclei at small impact parameters and 
subbarrier energies]: Foreign trip report, November 5— 
November 30, 1988. Kim, H.J. Oak Ridge National Lab., TN (USA). 
9 Dec 1988. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE89017498. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This trip was taken primarily to do experiment 87-52, which had 
been approved for four days of beam time at the XTU tandem facil- 
ity of LNL. The traveler is the spokesman for this experiment; seven 
colleagues from LNL and Padova University collaborated. The aim 
of the experiment is to measure neutron transfer probabilities be- 
tween “Ti and %Nb nuclei at small impact parameters and 
subbarrier energies. The newly installed LNL RMS was used to de- 
termine the yield of mass-identified target ejectiles at zero and other 
forward angles. Brief accounts of the experiment and the impression 
concerning the capability of this new device gained from over two 
weeks of on-line operation are presented. Facilities of INFN, Napoli, 
were visited, and topics of mutual interest were discussed with the 
members of the institute. All travel costs (transportation, meals, and 
lodging) were borne by LNL, INFN, Padova University, and NATO. 


51141 Decay of neutron deficient Eu, Sm and Pm isotopes 
near the proton drip line. Vierinen, K.S. (Lawrence Berkeley Lab.., 
CA (USA)); Nitschke, J.M.; Wilmarth, P.A.; Firestone, R.B.; Gilat, J. 
Nuclear Physics [Section] A (Netherlands), 499(1): 1-28 (17 Jul 
1989). DOE Contract AC03-76SF00098. 

The 6-delayed proton and y-ray decays of the two new isotopes 
134,135 Ey and of 1 6 Eu, 134,135,136 Srp | 134,135,136 Pry and 135Nd were 
studied. This is the first observation of 6-delayed proton decay in 
europium isotopes. On-line mass separation and X-ray coincidences 
were used for isotope identification. Half-lives of 0.5+-0.2 s and 
1.54+-0.2 s were measured for ‘Eu and '5Eu respectively. For 
136Eu evidence for two isomers with half-lives of 3.7+-0.3 s and ~ 
3.0 s was obtained. Beta-delayed proton emission was assigned to 
the decays of Eu, Sm and '®Eu based on proton K X-ray 
coincidences and mass separation. Proton branching ratios of (9+- 
3)x10-* for ®Eu and (2+-1)x10-* for '5Sm were measured. 
Beta-delayed proton emission to the 0* ground and to the 2* ex- 
cited states in '**Nd was observed following the '5Sm decay. The 
135Eu activity was identified by Sm Ka X-rays from its electron- 
capture decay, and one +-ray was assigned to this decay. Fast 
allowed Gamow-Teller 0*->1* 6-transitions to the 118.9 keV level in 
134Pm and 114.4 keV level in '°°Pm were identified. The low-spin 
B-decays of Pm and '°5Nd were studied without significant inter- 
ference from the high-spin decays, and decay schemes were 
constructed for 194,195 196Sm, 194,195,136 Bm and 'SEu. (orig.). 
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51142 (CONF-8903143-5) Fluctuations in the density of 
charged particles in 200 A GeV '®O + (C, Au) collisions. Al- 
brecht, R.; Awes, T.C.; Baktash, C.; Beckmann, P.; Berger, F.; 
Bock, R.; Claesson, G.; Clewing, G.; Dragon, L.; Eklund, A. WA 80 
Collaboration. Oak Ridge National Lab., TN (USA). [1989]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 24. Recontres de Moriond: new results in 
hadronic interactions; Les Arcs (France); 12-18 Mar 1989. Order 
Number DE89017569. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

Data from 200 A GeV '€O + (C, Au) reactions are presented. The 
local fluctuations in the pseudo-rapidity density charged particles 
were studied with the method of scaled factorial moments. The ex- 
tracted moments, <F,>, are found to be proportional to a power of 
the size of the pseudo-rapidity interval, 5n. Slopes were determined 
from the linear relation In<F,;> = a, — d&Inén and their dependence 
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on impact parameter and multiplicity of charged particles are shortly 
discussed. 10 refs., 3 figs. 


51143 (GS}89-56(prepr.)) Measurement of g-factors in 
18°Yb by a gamma-gamma coincidence technique. Lubkiewicz, 
E.; Emling, H.; Grein, H.; Kulessa, R.; Simon, R.S.; Wollersheim, 
H.J.; Ender, C.; Gerl, J.; Habs, D.; Schwalm, D. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). Jul 
1989. 22p. Available from Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). 

A +y-7 coincidence technique has been developed for g-factor 
measurements of short-lived nuclear states. The method involves 7+- 
detection in 4% geometry as well as transient magnetic fields and 
the recoil-distance technique. A first experiment was performed for 
the isotope '®°Yb produced in the reaction ®Ni(!°Mo,4n) at 430 
MeV beam energy. The negative g-factor, g=-0.18+-p.29°-*°, of the 
14* yrast state establishes the vi;32/quasiparticle structure to be re- 
sponsible for the first backbend. Mean g-factors for spins above and 
below the 14* state were also derived as well as lifetimes for yrast 
states up to 17 = 18. (orig.). 


51144 (INIS-SU-119/A, pp. 370) Study on radiation proper- 
ties of '*W excited states in the (n,n’y) reaction with fast 
neutrons. Govor, L.|. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Demidov, A.M.; Mikhajlov, |.V.; Cherepantsev, Yu.K. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. TUNGSTEN 186/energy-level transitions; FAST NEU- 
TRONS; GAMMA RADIATION; MULTIPOLARITY; NEUTRON 
REACTIONS; TUNGSTEN 186 TARGET 
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51145 (CONF-8908148-1) Transverse momentum distribu- 
tions of neutral pions from '°O + Au collisions at 200 GeV/ 
nucleon. Obenshain, F.E.; Albrecht, R.; Awes, T.C.; Baktash, C.; 
Beckmann, P.; Berger, F.; Bock, R.; Claesson, G.; Dragon, L.; Fer- 
guson, R.L. WA80 Collaboration. Oak Ridge National Lab., TN 
(USA). 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. From international workshop on rela- 
tivistic aspects of nuclear physics; Rio de Janeiro (Brazil); 28-31 
Aug 1989. Order Number DE89017769. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

One means of studying the properties of the compressed and 
highly excited reaction zone is the investigation of ,r spectra of pro- 
duced pions and their dependence on the centrality of the reaction. 
To distinguish different contributing processes and to provide a 
reliable basis for comparisons with p + p scattering, a large ,7 cov- 
erage is required. In particular, data at high ,; values, where hard 
processes become important and may be calculated by perturbative 
QCD are of interest. The present study of x° spectra concentrates 
on measurements of ,7 spectra up to 2.8 GeV/c and on selections 
of the data according to the centrality of the reaction. 8 refs., 4 figs. 


51146 (GSI-89-59(prepr.)) Transverse energy production in 
the target fragmentation region in '*O-nucleus reactions at 60 
and 200 A GeV. Albrecht, R.; Bock, R.; Gutbrod, H.H.; Kolb, B.W.; 
Lund, |.; Schmidt, H.R.; Awes, T.C.; Baktash, C.; Ferguson, R.L.; 
Lee, |.Y.; WA80 Collaboration. WA80 Collaboration. Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). Jul 
1989. 26p. Order Number DE90707383. Available from NTIS (US 
Sales Only), PC A03/MF A01. 
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Charged pion yields and transverse energies of baryons are mea- 
sured for the reaction '®©O+Cu, Ag, Au at 60 and 200 AGeV 
bombarding energy in the target fragmentation region employing the 
Plastic Ball detector. Only little dependence of the measured quanti- 
ties on the bombarding energy is found. The data are compared 
with the Multi-Chain Fragmentation Model of Ranft. As a result it 
turns out that a leading order formation zone cascade is not suffi- 
cient to explain the baryon yield and the transverse energies of 
baryons in the target fragmentation region. (orig.). 


51147 (INIS-SU-119/A, pp. 292-294) Measurements and cal- 
culations of 14 MeV neutron scattering on spherical samples 
from Pb. Vasil'ev, A.P.; Kandiev, Ya.Z.; Kuropatenko, Eh.S.; Lyutov, 
V.D.; Saukov, A.I.; Sukhanov, B.|. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

The results of measurement of the emission spectrum from a 
lead sphere (R=5 cm) with a central DT neutron sources are pre- 
sented. The comparison with the results of the experiments carried 
out in USA and Japan and with Monte Carlo calculations performed 
using neutron constants BAS is given. 2 refs.; 1 fig. 


51148 (INIS-SU-119/A, pp. 349-353) Yield of 1°™Hg v reakt- 
sii °Hg(n,n’), 2°Hg(n,2n). Grudzevich, O.T. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk 
(USSR). Fiziko-Ehnergeticheskij Inst.); Kagalenko, A.B.; Kornilov, 
N.V.; Pashchenko, A.B. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

The yield of 19°™Hg isomer in '®®Hg(n,n’), 2°°Hg(n,2n) reactions 
was measured for 7-9 MeV energy range. The yield of y-ray with 
E.=374 keV was determined. The cross-section was calculated with 
statistical model. 13 refs.; 1 fig.; 1 tab. 


51149 (INIS-SU-—119/A, pp. 329-330) Determination of the 
cross section of ‘Au isomeric state excitation in the (n, 7) re- 
action by DT neutrons. Majdanyuk, V.K. (Kievskij Gosudarstvennyj 
Univ., Kiev (Ukrainian SSR)); Neplyuev, V.M.; Primenko, G.I.; 
Sanzhur, A.l.; Tarakanov, V.K. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

The 180 keV-transition in the decay of isomeric state 
198 Au(J™=12—) from 197Au(n, -y) reaction at E,14.6 MeV has been 
observed. Value of c=500+-200 pb for the cross section of excita- 
tion this state was measured. 3 refs. 


51150 (ORNL/FTR-2871) [200-GeV/c proton beams incident 
on Al, Cu, Ag, and Au targets]: Foreign trip report, April 23- 
May 10, 1988. Young, G.R. Oak Ridge National Lab., TN (USA). 20 
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May 1988. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE89017504. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler participated in starting up and operating the WA80 
setup for an experiment using 200-GeV/c proton beams incident on 
Al, Cu, Ag, and Au targets. The purpose of this experiment was to 
obtain reference data for comparison to results of similar experi- 
ments using oxygen and sulfur beams in 1986 and 1987. The 
traveler also attended a workshop at CERN, where formal discus- 
sions were held about possible experiments using lead projectiles at 
CERN during the early 1990s, as well as two meetings between the 
NA35 and WA80 collaborations about a possible merger of these 
two groups in order to make a joint experiment with the lead beams. 
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51151 (ANL/NPBTS-TR-023) Neutron spectral and angular 
distribution measurements for 113 and 256 MeV protons on 
range-thick Al and 7*U targets using the foil activation tech- 
niques. Greenwood, L.R.; Intasorn, A. Argonne National Lab., IL 
(USA). Jul 1989. 53p. Sponsored by U.S. Department of Defense. 
DOE Contract W-31109-ENG-38. AFWL-87-220. Order Number 
DE90001086. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

Second neutron yields, energy spectra, and angular distributions 
have been measured at seven angles from 0 to 150° for 113 and 
256 MeV protons stopped in range-thick targets of aluminum and 
depleted uranium (9°U). Thin foil stacks of ten different materials 
were activated by secondary neutrons at distances of 20-30 cm 
from the targets. Following each irradiation, 30-40 different activa- 
tion products were measured by gamma-ray spectroscopy. These 
activation rates were then used to adjust neutron energy spectra 
calculated by the HETC computer code. Activation cross sections 
were taken from ENDF/BV below 20 MeV, from literature values 
tested in Be(d,n) fields up to 50 MeV, and from proton spallation 
data and calculations from 50-250 MeV. Spectral adjustments were 
made with the STAY’SL computer code using a least-squares tech- 
nique to minimize x* for a covariance matrix determined from 
uncertainties in the measured activities, cross sections, and calcu- 
lated flux spectra. Neutron scattering effects were estimated from 
foil packets irradiated at different distances from the target. Proton 
effects were measured with (p,n) reactions. Systematic differences 
were found between the adjusted and calculated neutron spectra, 
namely, that HETC underpredicts the neutron flux at back angles by 
a factor of 2-3 and slightly overpredicts the flux at forward angles. 
19 refs., 23 figs., 13 tabs. 


51152 (INIS-SU-119/A, pp. 22-35) Fission modes in 75U 
(n,f). Knitter, H.H. (Commission of the European Communities, Is- 
pra (Italy). Joint Research Centre); Butz-Jargensen, C.; Hambsch, 
F.J.; Straede, Ch.; Theobald, J.P. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959-: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 3. Order Number DE90705913. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

Fission fragment energies and emission angles with respect to 
the incident neutron beam were measured for 2°5U(n,f) using a twin 
Frisch gridden ionization chamber. The neutron energy ranges from 
thermal to 0.5 MeV and from 0.5 MeV to 6 MeV were covered to 
experiments at the Geel Electron Linear Accelerator (CELINA) and 
at the 7 MV Van de Graaf, respectively. The experimental set-up 
will be briefly described. Fission fragment mass and total kinetic en- 
ergy distributions were evaluated for thermal neutrons, for resolved 
resonances below 40 eV, and in certain energy bins at higher neu- 
tron energy. Fluctuations in the average total kinetic energy with 
respect to the thermal value of up to ~ 450 keV were observed for 





the resolved resonances below 40 eV. Recently Brosa et al pre- 
dicted on theoretical grounds the existence of three fission channels 
for 255U(n,f). An analysis of the fragment mass yield, the average 
total kinetic energy versus fragment mass, and of the variance of 
TKE as a function of mass for thermal neutrion induced fission of 
2351) supports this three channel fission model. The vaiation of 
(TKE) from resonance to resonance can be related to changes in 
the population of the three fission modes. 19 refs.; 12 figs. 


51153 (INIS-SU-119/A, pp. 15) Delayed gamma quanta in 
bombardment of uranium by fast neutrons. Bobyr’, V.V. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Borodulya, A.P. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

Short note. NEUTRON REACTIONS/fission; URANIUM/neutron 
reactions; DELAYED GAMMA RADIATION; FISSION YIELD; 
GAMMA SPECTRA; HALF-LIFE; MEV RANGE 10-100; FISSION; 
URANIUM 


51154 (INIS-SU—124/A, pp. 66-69) Effect of structure of UO. 
monocrystal crystallographic directions on sensitivity of 
shadow method. Bukharov, A.S.; Melikov, Yu.V.; Platonov, S.Yu.; 
Tulinov, A.F.; Yuminov, O.A. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

Behaviour of the parameter of shadow effect A chi for <111>, 
<110>, <100> directions of UOz crystal in 29®U(a,xnf) reaction at 
Eq = 29.6 MeV is investigated experimentally. Theoretical calcula- 
tion of A Chi (Vperpendicuiar tau, x) dependence for these directions is 
carried out. Angular distributions of operating and standard shad- 
ows in the vicinity of three axes are obtained. The structure of 
crystallographic directions <111>, <110>, <100> affects the sen- 
Sitivity of the shadow method. It is advisable to investigate shadows 
of <111> axes at the value of average shift of a nucleus < 0.4 A. 
Direction <100> possesses the highest sensitivity in the range of 
Vperpendicular tau >or approx. 1A. 3 refs.; 2 figs.; 1 tab. 


51155 (INIS-SU—124/A, pp. 70-75) Study on the decay dure- 
tion of =5Np excited shape isomers by shadow method. 
Melikov, Yu.V.; Platonov, S.Yu.; Tulinov, A.F.; Fotina, O.V.; Yumi- 
nov, O.A. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

Duration of fission reaction proceeding of 2°5Np highly excited nu- 
cleus formed as a result of deuteron coalescence with **°U nucleus 
and further cascade emission of two neutrons from a compound nu- 
cleus is determined by the shadow method. The experiment is 
carried out in the energy range of bombarding deuterons (12.6- 
15.6) MeV. Duration of excited heavy nuclei fission reaction 
proceeding is turned out to be sensitive to the structure of a fission 
barrier and permits to study the characteristics of transition excited 
states of strongly deformed nuclei. 9 refs.; 3 figs.; 1 tab. 


51156  (INIS-SU-124/A, pp. 76-80) Fission duration of 2” Pu 
excited nucleus. Melikov, Yu.V.; Platonov, S.Yu.; Tulinov, A.F.; 
Fotina, O.V.; Yuminov, O.A. Moskovskij Gosudarstvennyj Univ., 
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Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8&/MF A01 - OSTI; INIS. 

L-36614. 

Fission duration of excited 2°7Pu nucleus formed during a particle 
coalescence with 75U nucleus-target and further cascade emission 
of two neutrons from a compound nucleus is determined by the 
shadow method. The experiments are carried out at bombarding a 
particle energy in the range of (25.0-32.0) MeV at targets of UO 
thick monocrystal enriched up to 90% by *°U isotope. A compara- 
tively small value of delay in duration of decay of excited isomers of 
the given nucleus shape is obtained. It is explained by the structural 
features of two-humpered barrier of *°’Np nucleus fission. High 
sensitivity of the value of duration of the excited heavy atom fission 
reaction to the structure of fission barrier is observed. 7 refs.; 2 
figs.; 1 tab. 
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Refer also to citation(s) 49610, 50944, 50964, 50986, 51055, 
51080, 51088 


51157 (BNL-43118) Investigation of the intermediate-energy 
deuteron breakup reaction. Divadeenam, M.; Ward, T.E.; Mustafa, 
M.G.; Udagawa, T.; Tamura, T. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE90001088. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The Udagawa-Tamura formalism is employed to calculate the pro- 
ton singles both in the bound and unbound regions. Both the 
Elastic-Breakup (EB) and the Breakup-Fusion (BF) processes are 
considered to calculate the doubly-differential cross section for light 
and intermediate mass nuclei. The calculated spectra for 25 and 56 
MeV deuterons reproduce the experimental spectra very well except 
for the spectra at large angle and at low energies, of the outgoing 
particle. Contributions due to precompound and evaporation pro- 
cesses are estimated to supplement the spectral results based on 
the Elastic-Breakup and Breakup-Fusion mechanisms. An extension 
of the model calculations to higher deuteron energies is being made 
to test the (EB + BF) model limitations. 5 refs., 1 fig. 


51158 (BNL-43203) Configuration sensitivity of residual p-n 
interactions. Casten, R.F.; Brenner, D.S.; Wesse' , ©.; Zhang, 
J.Y. Brookhaven National Lab., Upton, NY (USA). 1989. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-8908129-2: 12. workshop on nuclear physics, 
Iguazu Falls (Argentina), 28 Aug - 1 sep 1989). Order Number 
DE90000028. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

An empirical method to extract the p-n interaction of the last pro- 
ton and neutron in nearly any nucleus is used to discuss global 
features of the p-n systematics and evidence for configuration sen- 
sitivity in special regions. 11 refs., 2 figs. 


51159 (BNL-NCS—43163) A brief history of the “Delayed” 
discovery of nuclear fission. Holden, N.E. Brookhaven National 
Lab., Upton, NY (USA). Aug 1989. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8908150-3: 35. International Union of Pure and Applied Chemistry 
(IUPAC) General Assembly, Lund (Sweden), 9-17 Aug 1989). Order 
Number DE89017835. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

This year marks the Fiftieth Anniversary of the discovery of Nu- 
clear Fission. In the early 1930's, the neutron was discovered, 
followed by the discovery of artificial radioactivity and then the use 
of the neutron to produce artificial radioactivity. The first experiments 
resulting in the fission of uranium took place in 1934. A paper which 
speculated on fission as an explanation was almost immediately 
published, yet no one took it seriously not even the author herself. 
Why did it take an additional five years before anyone realized what 
had occurred? This is an abnormally long time in a period when 


ERA Vol. 14, No. 23 355 





65 PHYSICS II 
6530 Nuclear Theory 


discoveries, particularly in nuclear physics, seemed to be almost a 
daily occurrence. The events which led up to the discovery are re- 
counted, with an attempt made to put them into their historical 
perspective. The role played by Mendeleev’s Periodic Table, the 
role of the natural radioactive decay chain of uranium, the discovery 
of protactinium, the apparent discovery of masurium (technetium) 
and a speculation on the reason why Irene Curie may have missed 
the discovery of nuclear fission will all be discussed. 43 refs. 


51160 (BONN-HE-89-04) Three-body calculation of 
deuteron-nucleus Coulomb field interaction. Kuzmichev, V.E.; 
Peresypkin, V.V. Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Jun 1989. 26p. Order Number DE90707385. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

The consistent theory is developed for a calculation of a potential 
of the interaction of a deuteron with Coulomb field of nucleus. Its 
characteristics at large distances is studied. The explicit form for the 
deuteron-nucleus interaction at the deuteron break-up threshold is 
given. In the limit of a small energy for relative deuteron-nucleus 
motion a simple potential containing off the energy shell effects is 
derived and the physical nature of its constants are explained. The 
accuracy of a transition to polarization interaction is established. A 
new formula for the calculation of electric dipole polarizability for 
two-particle system is got. (orig.). 


51161 (BONN-IR-88-54) Pion-deuteron scattering in the 
range of the Delta resonance. Conrads, A. Bonn Univ. (Germany, 
F.R.). Physikalisches Inst.; Bonn Univ. (Germany,  F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Oct 1988. 9ip. (In 
German). Order Number DE90707478. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

The author calculates the observables for elastic +d scattering at 
intermediate energies in the framework of a model which is based 
on an effective meson field theory, whereby also the A isobar is re- 
garded. The calculation is reduced to the determination of the four 
two-body T matrices for the processes NN->NN, NN->NA, and Na- 
>NA in the framework of a Tamm-Dancoff approximation. After a 
calculation of the p-wave zN scattering phase shift results are pre- 
sented on differential cross sections and polarization asymmetries in 
the energy range from 116 MeV to 292 MeV. (HSI). 


51162 (BONN-IR-88-56) Neutron-deuteron breakup calcula- 
tions by means of the W matrix method. Frank, F. Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Oct 1988. 87p. (In 
German). Order Number DE90707477. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

The author calculates the observables for nd breakup at 13 MeV 
by means of the W matrix method. Presented are differential cross 
sections and energy correlations. (HSI). 


51163 (CNIC—00183) Semi-empirical formula on the pre- 
neutron-emission fragment mass distribution in nuclear fission. 
Wang Fucheng; Hu Jimin. China Nuclear information Centre, Bei- 
jing, BJ (China). Mar 1988. 10p. (In Chinese). (PU-0001). Order 
Number DE90603705. Available from NTIS (US Sales Only), PC 
AO02/MF A01 - OSTI; INIS. 

A 5-Gauss semi-empirical formula on the pre-neutron-emission 
fragment mass distribution is given. The absolute standard deviation 
and maximum departure between calculated values and experimen- 
tal data for (n,f) and (n,n’f) fission reactions from 252Th to 245Cm 
are approximately 0.4% and 0.8%, respectively. The error will get 
bigger if the formula is used at higher excitation energies. 


51164 (CONF-890686-2) Alphea-particle and proton probes 
of nuclear shapes in the rare earth and mass 80 regions. 
Sarantites, D.G.; Nicolis, N.G.; Abenante, V.; Majka, Z.; Semkow, 
T.M.; Baktash, C.; Beene, J.R.; Garcia-Bermudez, G.; Halbert, M.L.; 
Hensley, D.C.; Johnson, N.R.; Lee, I.Y.; McGowan, F.K.; Riley, 
M.A.; Virtanen, A.; Griffin, H.C. Washington Univ., St. Louis, MO 
(USA). [1989]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-88ER40406. From International conference on 
new aspects of nuclear spectroscopy; Crete (Greece); 26-30 Jun 
1989. Order Number DE90000725. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 


Low emission barriers and large subbarrier anisotropies in the 
alpha-particle decay with respect to the spin direction, of Sn and 
rare earth compound nuclei, are examined in the light of recent cal- 
culations incorporating deformation. To explore the possibility of a 
correlation between the proton emission barriers and nuclear defor- 
mation, we studied proton spectra from the 5*Cr(*+S,2p2n)®*Sr 
reaction. The proton spectra were observed with the Dwarf-Ball 47 
Csl(Tl) array, in coincidence with 18 Compton suppressed Ge de- 
tectors operated in conjunction with the Spin Spectrometer, a 4x 
Nal(Tl) array. We found significant changes and shifts in the proton 
energy spectra as we selected gating transitions from bands of dif- 
ferent moments of inertia or transitions from states of different spin 
in the same band. Substantial differences were also seen as a func- 
tion of the y-ray multiplicity. These results are discussed in terms of 
statistical model calculations incorporating deformation and structure 
effects of the emitting system. 20 refs., 9 figs. 


51165 (DOE/ER/40270-17) Investigations of the structure 
and electromagnetic interactions of few-body systems: 
Progress report, 1 September 1988-31 August 1989. Lehman, 
D.R. George Washington Univ., Washington, DC (USA). Sep 1989. 
27p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG05-86ER40270. Order Number DE90000097. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses research in nuclear theory detailing with the 
structure and electromagnetic interactions of few-body systems. A 
number of brief project descriptions are given. (LSP) 


51166 (DOE/ER/40388-27) Research in theoretical nuclear 
physics: Progress report. State Univ. of New York, Stony Brook, 
NY (USA). Dept. of Physics. Aug 1989. 53p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-88ER40388. Order 
Number DE90000761. Available from NTIS, PC A04/MF A01; OSTI; 
INIS; GPO Dep. 

This report discusses the following areas of investigation of the 
Stony Brook Nuclear Theory Group: the physics of hadrons; QCD 
and the nucleus; QCD at finite temperature and high density; nu- 
clear astrophysics; nuclear structure and many-body theory; and 
heavy ion physics. 


51167 (GANIL-P-89-05) Theoretical description of multifrag- 
mentation by connecting Landau-Viasov calculations with the 
Copenhagen statistical multifragmentation model. Cussol, D.; 
Suraud, E.; Sneppen, K.; Gregoire, C.; Remaud, B.; Sebille, F. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1989. 14p. (CONF-8901120-: 27. international winter 
meeting on nuclear physics, Bormio (Italy), 23-27 Jan 1989). Order 
Number DE90707119. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The goal of this contribution is to simulate the multifragmentation 
process by connecting a dynamical phase, simulated by Landau- 
Viasov calculations, and a fragmentation phase, simulated by the 
Copenhagen statistical fragmentation model. The first section will be 
devoted to the description of the dynamical phase. The second one 
will consist in a short presentation of the Copenhagen statistical 
fragmentation model. It will be shown in the third section how it is 
possible to extract the incompressibility mudulus of nuclear matter 
from reactions of multifragmentation. 


51168 (GSI-89-14) Introduction of the spin degree of free- 
dom in the Riemann space of collective models. Herrmann, R. 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Frankfurt Univ. (Germany, F.R.). May 1989. 89p. (In 
German). Available from Geselischaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). 

In this thesis a qualitatively new quantum number was introduced 
in collective models, the collective spin. The starting point formed 
the free collective Schroedinger equation defined in the many- 
dimensional space of the collective variables. The linearization of 
this Schroedinger equation succeeded by the postulation of invari- 
ance for the resulting linear wave equation under the same global 
gauge transformations under which also the form of the 
Schroedinger equation does not change. But this free linear wave 
equation was yet only invariant under rotations in the R® if beside 
the orbital angular momentum a further quantum number was intro- 


duced which we call in analogy to the occurrence in the case of the 
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Dirac equation the collective spin. The further going postulation of 
invariance under the corresponding local gauge transformations 
leads then to additional terms which were interpreted as interaction 
of the spin with an external collective gauge field and with the exter- 
nal metric collective Pauli equation. Furthermore the special case of 
a description by the collective surface variable a), was studied. 
We could show that its application implies the existence of spherical 
spinors. That was the starting point for the understanding of the 
branching rules of the SO(2A+1) to the SO(3). The effects of the 
external gauge field were studied in the example of the Zeeman ef- 
fect. A sufficient physical interpretation of the formally introduced 
collective spin has hitherto not yet succeeded. But encouraging ap- 
proaches are already to be noticed in the interpretation of collective 
aspects in even-odd nuclei. (orig.). 


51169 (GSI-89-19) Nuclei, hypernuclei, and neutron stars 
in a relativistic mean-field model. Rufa, M. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); Frank- 
furt Univ. (Germany, F.R.). Jul 1989. 180p. (in German). Order 
Number DE90707481. Available from NTIS (US Sales Only), PC 
AO9/MF A01. 

An essential aim of this thesis consisted in the obtainment of an 
optimal description of finite also strangeness carrying nuclei in the 
framework of a relativistic mean-field model. For this the model pa- 
rameters were fitted to experimental nuclear and hypernuclear data. 
By the so optimized parametrizations the - among others - equa- 
tions of state of neutron matter were extrapolated and by solving of 
the Oppenheimer-Volkoff equation neutron star properties calcu- 
lated. In this connection also the possible existence of a quark 
phase in the interior of neutron stars was considered. (orig.). 


51170 (GSI-89-20) Supersymmetry. Rau, J. Geselischaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); Frank- 
furt Univ. (Germany, F.R.). Jul 1989. 159p. (in German). Order 
Number DE90707594. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

The supersymmetry is a very abstract, esthetically attractive 
model for the unified description of all elementary particles and in- 
teractions. In this thesis | have tried to illuminate extensively the 
theoretical foundations of this model. But simultaneously also con- 
crete predictions about the experimental consequences of Susy 
should be made. One of the most important consequences thereby 
is the existence of superpartners. If these superpartners could be 
detected this would be a spectacular confirmation for Susy. If for 
the charged superpartners (sleptons, winos) masses in the range of 
100 GeV are assumed, a production in peripheral heavy ion 
collisions is possible in future accelerators (LHC, SSC). The calcu- 
lations in this thesis show that the cross sections lie in the order of 
magnitude of nb and by this in the measurable range. (orig.). 


51171 (GSI-89-51(prepr.)) Diabatic hindrance of heavy-ion 
fusion. Berdichevsky, D.; Lukasiak, A.; Noerenberg, W.; Rozmej, P. 
Geselischaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). Jun 1989. 11p. (CONF-890491-: International 
conference on fifty years of research in nuclear fission, Berlin (Ger- 
many, F.R.), 3-7 Apr 1989). Available from Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). 

The fusion process for heavy nuclei is studied within a general- 
ized formulation of the diabatic approach to collective nuclear 
motion. It is shown that the coupled equations of motion decouple 
during the approach if appropriate diabatic channels are used. Thus 
the mean value and the variance of the barrier are completely 
determined from an ensemble of diabatic channel barriers, the en- 
semble being defined by the initial correlations. The mean shift with 
respect to the adiabatic barrier and the variance are calculated from 
the splitting of the diabatic single-particle levels at the barrier and 
the initial occupation probabilities given by the pairing wavefunc- 
tions of the separated nuclei. Results are presented for 23 systems 
of nuclei with masses around 100. Comparison with experimental 
data show good agreement, in particular also for the isotopic trends. 
Additional effects from the destruction of pairing correlations and the 
diabatic screening of the fusion pocket for heavier nuclei with Z;Z2 
> or approx. 2000 are discussed. (orig.). 


51172 (GS-89-53(prepr.)) Strangeness production in ultra- 
relativistic heavy-ion collisions. Barz, H.W.; Friman, B.L.; Knoll, 
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J.; Schulz, H. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). Jun 1989. 15p. (CONF-8905143-: 
NATO advanced study institute international advanced course on 
the nuclear equation of state, Peniscola (Spain), 12 May - 3 jun 
1989). Available from Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). 

Strangeness production in ultra-relativistic heavy-ion collisions is 
calculated in a phenomenological model for an expanding quark- 
gluon plasma. The flavour kinetics is described by rate equations. 
Besides ordinary kinetic processes for the constituents within the 
two phases, we consider also a model for the confinement mecha- 
nism which is based on the string phenomenology of hadronization. 
The effect of particle evaporation is included. Abundances of the 
various hadrons have been calculated for a baryon poor and a 
baryon rich scenario and are found to depend strongly on the 
hadronization mechanism. The results show that during the 


hadronization process, the original quark content is roughly doubled. 
Compared to pp collisions we find a strongly increased strangeness 
production and compare these yields to recent experiments. (orig.). 


51173 (GSI-89-55(prepr.)) Production of supersymmetric 
particles and Higgs bosons in ultrarelativistic heavy-ion colli- 
sions. Soff, G.; Rau, J.; Grabiak, M.; Mueller, B.; Greiner, W. 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.). Jun 1989. 13p. (CONF-8905143—: NATO advanced 
study institute international advanced course on the nuclear equa- 
tion of state, Peniscola (Spain), 12 May - 3 jun 1989). Available 
from Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 

We discuss the possibility to produce exotic particles in the strong 
electromagnetic field of two colliding heavy nuclei. In particular we 
evaluate total cross sections for the formation of Higgs bosons and 
supersymmetric particles. We restrict our considerations to periph- 
eral collisions of high-Z nuclei with impact parameters b>2 R in 
order to avoid any direct hadronic reactions. (orig/HSI). 


51174 (GS-89-60(prepr.)) On the necking-in process in 
cluster decays. Depta, K.; Greiner, W.; Maruhn, J.A.; Wang Houji; 
Sandulescu, A.; Herrmann, R. Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.). Jul 1989. 43p. Order 
Number DE90707382. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Two new macroscopic models (liquid drop and Yukawa-plus- 
exponential) describing the decays with emission of large fragments 
including alpha decay are developed. The proposed shape 
parametrization consists of two intersecting spheres smoothly 
jointed by a third ‘rolling sphere’. The first two spheres describe 
asymptotically the charge and mass asymmetries and the third one 
the necking-in process. It is shown that the potential energy sur- 
faces in the neck and the relative distance between the centres of 
the spheres (for a given mass and charge fragmentation) lead to 
different dynamical paths depending on the mass and charge of the 
emitted fragment. Along the path a phenomenological shell correc- 
tion term and a zero point vibrational energy is introduced. It is 
shown that this model gives an excellent description of the present 
experimental data. (orig.). 


51175  (INDC(GDR)-055/LJ) Global description of (n,p) - and 
(n,2n) - activation cross sections within statistical multistep 
theory. Kalka, H.; Torjman, M.; Seeliger, D.; Lien, H.N.; Lopez, R. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Jul 1989. 30p. Order Number 
DE90602191. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A unique description of (n,p) and (n,2n) activation cross sections 
as well as emission spectra is proposed within a pure multistep ap- 
proach. Calculations are presented for 8 nuclei (A=47...65) in the 
incident energy range from zero up to 20 MeV. (author). 42 refs, 5 
figs, 1 tab. 


51176 (INIS-mf-11540, pp. 131-140) Geometrical interpreta- 
tion of boson models of nuclear structure. Hahne, F.J.W. 
(Institute of Theoretical Nuclear Physics, University of Stellenbosch 
(South Africa)); Scholtz, F.G. Organization of Theoretical Physicists, 
Stellenbosch (South Africa); South African Inst. of Physics (South 
Africa). 1988. (CONF-8807191-: 23. annual seminar on theoretical 
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physics, Grahamstown (South Africa), 5-8 Jul 1988). In 23rd Annual 
seminar on theoretical physics, Grahamstown, 5-8 July 1988. Or- 
der Number DE90601827. Available from NTIS (US Sales Only), 
PC A14/MF A01 - OSTI; INIS. 

A new method is developed to obtain collective models containing 
shape vibrations and rotations from boson models formulated in 
terms of representations of certain Lie groups. An attempt is made 
to give the basic ideas of how one can relate algebraic and geomet- 
rical models of nuclear structure. The treatment is schematic. 8 refs. 


51177 (INIS-mf-11540, pp. 141-164) Interacting boson 
model, BSC-RPA theory and the theory of pairing interactions 
applied to Ge nuclei. Joubert, J. (Institute of Theoretical Physics 
and Astrophysics, University of Cape Town (South Africa)); Hahne, 
F.J.W. Organization of Theoretical Physicists, Stellenbosch (South 
Africa); South African Inst. of Physics (South Africa). 1988. (CONF- 
8807191—: 23. annual seminar on theoretical physics, Grahamstown 
(South Africa), 5-8 Jul 1988). In 23rd Annual seminar on theoretical 
physics, Grahamstown, 5-8 July 1988. Order Number DE90601827. 
Available from NTIS (US Sales Only), PC A14/MF A01 - OSTI; INIS. 

The low lying states and especialy the extraordinary behaviour of 
the first excited O* state as a function of neutron number in the se- 
quence of nuclei, Ge, Ge, 7*Ge, “Ge, ”©Ge, are described 
(except for 7°Ge) by introducing a s'-boson into the interacting bo- 
son model (IBM) which usually involves only s- and d-bosons. This 
introduction could be understood by considering results from BCS- 
RPA calculations in the neutron configuration only. BCS-RPA theory 
is, however, shown to be a poor approximation in the case under 
consideration. Results from the exact diagonalisation of the Hamil- 
tonian for the charge independant pairing interaction in both the 
proton and neutron configuration are discussed. 7 figs., 2 tabs., 21 
refs. 


51178 (INIS-SU-119/A, pp. 49-67) Theory of fission neutron 
emission. Marten, H. (Technische Univ., Dresden (German Demo- 
cratic Republic)); Ruben, A.; Seeliger, D. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Yadernykh Issledovanij; Gosudarstvenny) Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A17/MF A01 - OSTI; INIS. 

T-12589. 

Recent statistical-model approaches to prompt fission neutron 
emission are reviewed. Particular emphasis is given to results ob- 
tained in the framework of an extended version of the complex 
cascade evaporation model (CEM) as well as the Generalized 
Madiland-Nix model (GMNM). The CEM has been modified to study 
neutron evaporation during fragment accleration. A two-spheroid 
model (TSM) of nuclear fission including empirical shell corrections 
is used to predict fragment data (excitation energy, kinetic energy) 
for any induced fission reaction to be analysed in the framework of 
the GMNM. 49 refs.; 16 figs. 


51179 (INIS-SU-119/A, pp. 44-48) Calculation of fission 
neutron spectra with incorporation of fragment spin and preac- 
celeration neutron emission. Walsh, R.L. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights (Aus- 
tralia)); Chircu, G. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959—: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 3. Order Number DE90705913. 
Available from NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

The effect of fragment spin and preacclerated neutron emission 
on the fission neutron spectrum calculated with the formalism of 
Madiand and Nix have been examined. Changes to the calculated 
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fission neutron spectrum through incorporation of the recent frag- 
ment kinetic energy data of Geltenbort are studied. 17 refs.; 8 figs. 


51180 (INIS-SU-119/A, pp. 35) Delayed neutron spectra 
from precursors bromine and iodine. Maksyutenko, B.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Ignat’ev, S.V.; Bal- 
akshev, Yu.F. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

Short note. THERMAL FISSION/delayed neutrons; URANIUM 235 
TARGET/thermal fission, BROMINE 87; BROMINE 88; BROMINE 
89; DELAYED NEUTRON PRECURSORS; FISSION YIELD; IO- 
DINE 137; IODINE 138; NEUTRON SPECTRA 


51181 (INIS-SU-119/A, pp. 16-21) Cross sections of 
transuranium nuclei fission by neutrons. Egorov, S.A. (Radievyj 
Inst., Leningrad (USSR)); Rubchenya, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

The origin of the existing fission cross section irregularities is 
analysed. The role of the transition spectra for one and two-humped 
barriers is discussed. 15 refs.; 5 figs.; 1 tab. 


51182 (INIS-SU-119/A, pp. 152-156) Theoretical analysis of 
cross sections of the fast neutron scattering by the tellurium- 
126,130 nuclei. Pravdivyj, N.M. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij); Korzh, 1.A.; 
Mishchenko, V.A.; Klepatskij, A.B.; Sukhovitskij, E.Sh.; Lunev, V.P. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 
T-12589. 


Data on total cross sections and the integrated cross sections of 
elastic and inelastic neutron scattering on the tellurium-126, 130 nu- 
clei are analysed in the energy range of 0.5-8.0 MeV using the 
optical-statistical approach. 


51183 (INIS-SU-119/A, pp. 168-172) Mechanism of fast 
neutrons inelastic scattering on vanadium. Zhuraviev, B.V. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Isakov, A.G.; 
Lovchikova, G.N.; Polyakov, A.V.; Rudenskaya, E.O.; Titarenko, 
N.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 





Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

A theoretical analysis of the neutron inelastic scattering cross 
sections for the nuclei 5'V have been carried out at the incident en- 
ergies 4.82 and 5.86 MeV. Energy and angular distributions of the 
scattered neutrons, calculated in the framework of Hauser- 
Feshbach-Moldauer approach and DWBA theory agree with 
experimental data. 8 refs.; 2 figs. 


51184 (INIS-SU-119/A, pp. 151) Effect of one- and two- 
photon states of intermediate mass even-even nuclei on 
theoretical cross sections of fast neutron scattering. |vanova, 
S.P. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh 
Issledovanij); Kabesas, R.; Korzh, |.A.; Mishchenko, V.A.; Pravdivyj, 
N.M. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

Short note. INTERMEDIATE MASS NUCLEl/even-even nuclei; 
INTERMEDIATE MASS NUCLE//neutron reactions; NEUTRON RE- 
ACTIONS /inelastic scattering; COUPLED CHANNEL THEORY; 
CROSS SECTIONS; FAST NEUTRONS; MEV RANGE 01-10; NU- 
CLEAR POTENTIAL; OPTICAL MODELS 


51185 (INIS-SU-—119/A, pp. 131-135) Description of fast neu- 
tron scattering by Fe-56 nuclei on the base of soft nonaxial 
rotator model. Kashuba, |.E. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij); Porodzinskij, Yu.V.; Sukhovit- 
skij, E.Sh. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 


Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 


i Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

A coupied-channel formalism for describing elastic and inelastic 
scattering from soft Fe-56 nucleus with 6- and +-collective motion is 
considered. 7 refs.; 2 figs.; 2 tabs. 


51186 (INIS-SU-119/A, pp. 113-117) Asymmetric form of 
humps of fission product mass distributions as shell effects 
manifestation. Kondrat’ko, M.Ya. (Leningradskij Tekhnologicheskij 
Inst., Leningrad (USSR)); Mosesov, A.V.; Petrzhak, K.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A17/MF A01 - OSTI; INIS. 

T-12589. 

A characteristic asymmetry of fission product mass distribution 
humps is discussed that changes systematically as the fissioning 
nucleus mass increases. An atempt is made to explain this effect by 
competition between different modes of fission. An appropriate 
parametrisation is proposed taking this asymmetry into account. 4 
figs. 


51187 (INIS-SU-119/A, pp. 236-243) Preequilibrium emis- 
sion of protons and isotopic effect in the fast neutron-induced 
(n,p) reactions on heavy elements. Hien, R.Z. (National Inst. for 
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Nuclear Research, Da Lat (Viet Nam)); Lien, H.N. Gosudarstvennyj 
Komitet po Ilspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (CONF-870959-: 1. international conference on 
neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 3. Order Number DE90705913. Available from NTIS 
(US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The 14 MeV neutron-induced (n,p)-reaction cross sections for the 
isotopes of Sm, Dy and Er have been calculated using the preequi- 
librium exciton + compound nucleus evaporation models. An 
analytical formula has been found for calculations of the (n,p)- 
reaction cross sections of the heavy isotopes. 11 refs.; 4 figs.; 1 
tab. 


51188 (INIS-SU-119/A, pp. 204-208) Applicability of optical- 
statistical approach to the evaluation of the effect of resonance 
structure of the total neutron cross sections. Fedorov, M.B. (AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh 
Issledovanij); Sklyar, N.T.; Ovdienko, V.D.; Yakovenko, T.|. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959—: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DES90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Theoretical analysis of experimental selfshielding factors for tita- 
nium, chromium, iron and nickel in the energy range of 0.4-2.5 MeV 
have been carried out using the optical-statistical approach. 7 refs.; 
1 fig.; 1 tab. 


51189 (INIS-SU-119/A, pp. 372) Calculation of the absolute 
and relative cross sections of the “*Np isomer production in 
(n, 2n) reaction. Batij, V.G. (AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); Golovnya, V.Ya.; 
Skakun, E.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. NEPTUNIUM 236/isomeric nuclei; NEPTUNIUM 237 
TARGET/neutron reactions; CROSS SECTIONS; EXCITATION 
FUNCTIONS 


51190 (INIS-SU-119/A, pp. 368) Analysis of fast neutron 
scattering by “*U with using of soft nonaxial rotator model. 
Kashuba, |.E. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij); Kon’shin, V.A.; Porodzinskij, Yu.V.; 
Sukhovitskij, E.Sh. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). _ Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 
T-12589. 
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Short note. NEUTRON REACTIONS/inelastic scattering; URA- 
NIUM 238 TARGET/neutron reactions; EXCITED STATES; FAST 
NEUTRONS; KEV RANGE 100-1000; MEV RANGE 01-10; URA- 
NIUM 238 


51191 (INIS-SU-119/A, pp. 300-304) Energy spectrum in 
three-particle nuclear reactions in the framework of evapora- 
tion model. Kuritsyn, V.N. (Leningradskij Tekhnologicheskij Inst., 
Leningrad (USSR)). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). _ Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

The evaporation proton spectra for the three-particle nuclear re- 
actions (n,np) and (n,pn) are presented. The upper limit for the 
(n,np) cross-section is given. 


51192 (INIS-SU-125/A, pp. 25-27) On the dependence of 
antinucleon polarization on characteristics of central and spin- 
orbital interaction with a nucleus. Zavarzina, V.P. (AN SSSR, 
Moscow (USSR). Inst. Yadernykh Issledovanij); Sergeev, V.A.; 
Stepanov, A.V. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
(In Russian). In Experimental and theoretical physics. Collection. 
Order Number DE90705914. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Analytical expressions for polarization and the function of spin flip 
in elastic scattering of antinucleons with nuclei are obtained within 
the optical limit of the Glauber-Sitenko theory. Dependence of angu- 
lar distribution and the polarization value on the parameters of 
elementary p-barN-amplitude is investigated. 6 refs.; 1 fig. 


51193 (INIS-SU-125/A, pp. 40-42) Production of hard 
gamme-quanta in proton-nuclear collisionsat intermediate ener- 
gies. Kazarnovskij, M.V. (AN SSSR, Moscow (USSR). Inst. 
Yadernykh Issledovanij); Il’inov, A.S.; Krippa, B.V.; Matushko, G.K. 
AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (in Russian). In 
Experimental and theoretical physics. Collection. Order Number 
DE90705914. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Production of hard --quanta in inelastic proton-nuciear collisions 
at intermediate energies is studied. Production of hard photons is 
considered as the result of elementary processes p+n->p+n+~7,p+n- 
>d-y, occurring in a nucleus. The p+*’Al->++X reaction at 
energies of incident protons, Ep=80 and 140 MeV, is considered as 
the concrete example. Double-differential cross sections of the pro- 
cess investigated at E,=80 MeV and at the angle of an escaped 
photon @=60 deg and Ep=140 MeV and ©=90 deg and @=54 deg 
are calculated. The spectrum of photons emitted in pA-collisions at 
E,=140 MeV is presented. The results obtained are compared with 
the experimental data. 13 refs.; 4 figs. 


51194 


(INIS-SU-125/A, pp. 46-48) Multiple pion rescattering 
in p-bar“He annihilation. Nazaruk, V.|. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij). AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. (In Russian). In Experimental and theoretical 


physics. Collection. Order Number DE90705914. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

The cross section as the function of multiplicity of meson rescat- 
tering is shown to be of the oscillating character with a damping 
amplitude for reactions *He(p-bar,M)*He, where M are mesons. 7 
refs.; 2 figs. 


51195 (INP—1290/PS, pp. 381-383) Transient Moessbauer 
spectroscopy: line shapes. Ikonen, E. (Helsinki Univ. of Technol- 
ogy, Espoo (Finland). Lab. of Physics); Helistoe, P.; Katila, T. 
Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 1985. 
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(CONF-8504342-: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Transient effects in Moessbauer measurements when the recoil- 
less gamma radiation is rapidly modulated, e.g., with the aid of 
mechanical motion is described. As in conventional experiments, 
the intensity transmitted through a resonance absorber is measured 
as a function of time, synchronized to the phase of the source mo- 
tion. However, with fast modulation the intensity at time t depends 
on the history of Doppler velocity and the modulation is simplest to 
treat as phase modulation using a classical field description for the 
recoilless radiation. 5 refs., 3 figs. (L.I.). 


51196 (LUIP—8808) Some general scaling rules in high en- 
ergy heavy ion reactions. Andersson, B.; Idh, J.; Otterlund, 1.; 
Stenlund, E. Lund Univ. (Sweden). Dept. of Cosmic and Subatomic 
Physics. Sep 1988. 21p. (LUNFD6-NFFK-7097-1-21-1988). Order 
Number DE90602192. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

We show, using the Fritiof model scenario that the wide variation 
in the number of participating nucleons tend to drown other dynami- 
cal variations in the measurables of high energy ion collisions. We 
propose a set if general scaling laws for inclusive distributions in 
which it is the mean multiplicity and the mean transverse energy 
from each source which are the measurables in the interactions. 
(authors). 


51197 (ORNL/FTR-3158) [Excitation and decay of giant res- 
onances in intermediate energy heavy ion reactions]: Foreign 
trip report, January 2-7, 1989. Beene, J.R. Oak Ridge National 
Lab., TN (USA). 12 Jan 1989. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE89015546. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended the XII Symposium on Nuclear Physics at 
Oaxtepec, Mexico, and presented an invited talk entitled “Excitation 
and Decay of Giant Resonances in Intermediate Energy Heavy lon 
Reactions.” A brief overview of some of the results presented at the 
symposium is given. 


51198 (UCID-—21807) Microscopic approach to the genere- 
tor coordinate method. Haider, Q.; Gogny, D.; Weiss, M.S. 
Lawrence Livermore National Lab., CA (USA). 22 Aug 1989. 38p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE89016701. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

In this paper, we solve different theoretical problems associated 
with the calculation of the kernel occurring in the Hill-Wheeler inte- 
gral equations within the framework of generator coordinate method. 
In particular, we extend the Wick’s theorem to nonorthogonal Bo- 
goliubov states. Expressions for the overlap between Bogoliubov 
states and for the generalized density matrix are also derived. 
These expressions are valid even when using an incomplete basis, 
as in the case of actual calculations. Finally, the Hill-Wheeler for- 
malism is developed for a finite range interaction and the Skyrme 
force, and evaluated for the latter. 20 refs., 1 fig., 4 tabs. 


51199 (UCRL-—101090) Deformed ODD-ODD nuclei: Matrix 
elements for the residual n-p interaction and patterns of alter- 
nating perturbations in level spacings. Hoff, R.W.; Jain, A.K.; 
Kvasil, J.; Sood, P.C.; Sheline, R.K. Lawrence Livermore National 
Lab., CA (USA). Sep 1989. 19p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-890902—16: 
198. American Chemical Society national meeting, Miami, FL 
(USA), 10-15 Sep 1989). Order Number DE90000781. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The application of a simple semi-empirical model is discussed in 
terms of interpreting experimental nuclear structure data for twelve 
of the best characterized odd-odd deformed nuclei. An essential part 
of this modeling is to calculate values for the Gallagher-Moszkowski 
splittings and Newby shifts, the observables that arise from the n-p 
residual interaction in odd-odd nuclei. Assumptions regarding the 
form for this n-p force are traced historically. The predictive power 
of a favored form of the n-p force, one that includes a central force 





with short and long-range components, a tensor force, and some ef- 
fects of core polarization, is examined in light of experimental data 
obtained since its formulation. A data set of 42 experimentally de- 
termined Newby shifts has been reviewed as to the reliability of 
each entry. Exceptions to a recently proposed rule for the a priori 
determination of the sign of Newby shift are discussed. Evidence is 
presented for the existence of an odd-even staggering or signature 
effect in the rotational spacings of many K~ bands (with K > 0). By 
use of Coriolis-coupling calculations, it has been possible to repro- 
duce the staggering observed in some of the K~ rotational bands of 
156Th, 168Tm, '76Lu, '82Ta, and '8Re. 27 refs., 3 figs., 3 tabs. 


51200 Empirical proton-neutron interaction energies. Linear- 
ity and saturation phenomena. Zhang, J.Y. (Brookhaven National 
Lab., Upton, NY (USA)); Casten, R.F.; Brenner, D.S. Physics Let- 
ters [Section] B (Netherlands), 227(1): 1-5 (17 Aug 1989). DOE 
Contract AC02-76CH00016;FG02-88ER40417. 

A method to extract empirical proton-neutron interaction energies 
for individual protons and neutrons as well as integrated valence 
p-n interaction strengths is discussed. The results give direct experi- 
mental support to the N»pN, scheme, verifying the linearity of the p-n 
interaction strength against N,N, early in a shell and its subsequent 
saturation. They also reflect the behavior of recently calculated 
quadrupole p-n strengths which account for the empirical saturation 
in B(E2:0,+->2,*) values, and point to the importance of the mono- 
pole p-n interaction as well. (orig.). 


51201 Direct and G-delayed particle decays near closed 
shells. Toth, K.S. (Oak Ridge National Lab., TN (USA)); Akovali, 
Y.A.; Kim, H.J.; Nitschke, J.M.; Wilmarth, P.A.; Moltz, D.M. Nuclear 
Instruments and Methods in Physics Research, Section B: Beam In- 
teractions with Materials and Atoms (Netherlands), 40/41(pt.1): 
447-451 (Apr 1989). DOE Contract AC05-840R21400;AC03- 
76SF00098. (CONF-881151-: 10. international conference on the 
application of accelerators in research and industry, Denton, TX 
(USA), 7-9 Nov 1988). 

We have been involved in the investgation of nuclear structure 
properties of nuclei close to the proton drip line. In these studies we 
have used on-line isotope separators at Oak Ridge (UNISOR) and 
Berkeley (OASIS), the ORNL velocity filter, and a fast helium-gas- 
jet transport system at the LBL 88-in. cyclotron. We describe briefly 
three areas of our research that have dealt with particle decays: 1. 
a-decay in medium-weight nuclei, 2. a-decay rates for even-even 
isotopes, and 3. 6-delayed-proton decay of N = 81 precursors. 
(orig.). 


51202 Hydrodynamic simulations of 1°O + 2®Pb collisions at 
200 GeV/N. McAbee, T.L. (Lawrence Livermore National Lab., CA 
(USA)); Wilson, J.R.; Zingman, J.A.; Alonso, C.T. Modern Physics 
Letters A (USA), 4(11): 983-994 (1989). 

The authors investigate collisions of '©O with 2°8Pb at a bom- 
barding energy of 200 GeV/N in the lab frame. The authors basis is 
an ideal, one-fluid 3-D hydrodynamics model. Several equations of 
state are used to study the qualitative relation between final baryon 
rapidity distributions and the stiffness of the EOS. They find that 
75% of the baryonic matter lies within one unit of the initial target 
rapidity, in qualitative agreement with recent experimental data. In 
addition, their calculation is able to reproduce the integrated value 
of the dEtau/dy distribution that is observed experimentally. 
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51203 (CTH-RF-62) Energy-dependent scattering cross 
section of Plexiglass for thermal neutrons. Drozdowicz, K. 
Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Reactor 
Physics. Jan 1989. 15p. Order Nuraber DE90602180. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The macroscopi total cross section of Plexiglass (poly- 
methylmethacrylate) for neutrons has been measured as a function 
of energy in the thermal region (from 15 up to 80 meV) in a trans- 
mission experiment. From this the macro- and microscopi scattering 
cross sections have been derived. A semi-theoretical formula for the 
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dependence of the scattering cross section upon the neutron en- 
ergy is given. The measured and calculated values are compared 
and show a very good agreement. (author). 


51204 (CTH-RF-63) Finite element method and spline finite 
element method. Xu Bangging; Sjoestrand, N.G. Chalmers Univ. of 
Tech., Goeteborg (Sweden). Dept. of Reactor Physics. Feb 1989. 
20p. Order Number DE90602181. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

During the years much work has been devoted to numerical sollu- 
tion of the neutron transport equation. Among the methods used are 
integral transform method, Case’s method, and the discrete ordi- 
nates method (often referred to as the Sy method). In recent years 
the finite element method has shown to be a very strong tool for nu- 
merical computations in neutron transport theory. This paper will 
describe some further developments. In section 2 we set up a 
mathematical model for a square, homogeneous quarter-reactor 
configuration with several energy groups and give an iteration pro- 
cedure. In section 3 the finite element method for this model is 
established. In section 4 we give the spline bases and describe 
their properties. Then the spline functions are used in the finite ele- 
ment method and some concrete examples are given. (authors). 


51205 (CTH-RF—-64) Recent calculational work at Depart- 
ment of Reactor Physics, CTH. Sjoestrand, N.G. (ed.). Chalmers 
Univ. of Tech., Goeteborg (Sweden). Dept. of Reactor Physics. Mar 
1989. 13p. (CONF-8903165—: Reactor physics calculations in the 
Nordic countries, Oslo (Norway), 9-10 Mar 1989). Order Number 
DE90602182. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Presentation are given of some eigenvalue calculations for one- 
group neutrons. The difficulty in finding the criticality point in a 
power reactor is discussed. Monte Carlo calculations in relation to a 
medical project are described as well as some work on the scatter- 
ing function for plexiglass. 


51206 (CTH-RF—65) Possibility of neutron transport cross 
section measurement in a sphere surrounded by moderation. 
Woznicka, U. Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. 
of Reactor Physics. Apr 1989. 22p. Order Number DE90602183. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The possibility of an estimation of the neutron macroscopic trans- 
port cross section for a medium with known adsorption cross 
section is presented. A two-region spherical system is used with the 
sample of interest as the inner sphere. The fundamental decay 
constant of the thermal neutron flux is calculated on the basis of dif- 
fusion theory for such a system as a function of the dirnensions of 
the external sphere and/or the macroscopic absorption cross sec- 
tion of the inner medium. The influence of the diffusion cooling 
coefficient and the hydrogen content in the inner sphere on the 
transport cross section estimation is discussed. (author). 


51207 (ETDE-IT-89-02) The generation, validation, and test- 
ing of a coupled 219-group neutron 36-group gamma-ray 
AMPX-2 library. Panini, G.C.; Siciliano, F.; Lioi, A. Comitato 
Nazionale per l’Energia Nucleare, Bologna (Italy). 1988. 65p. Order 
Number DE89793196. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

The main characteristics of a P coupled 219-group neutron 36- 
group gamma-ray AMPX-2 Master Interface Format library, obtained 
by processing ENDF/B-4 data with various AMPX-2 System mod- 
ules, are presented in this paper both for the reprocessing aspects 
and features of the generated component files - neutron, photon 
and secondary gamma-ray production cross sections. As far as the 
neutron data are concerned, there is the availability of 186 data sets 
regarding the most significant fission products. Results, pertaining 
to eighteen benchmark experiments, of the additional validation of 
the neutron data are also given. Some calculation tests, on both 
neutron and coupled data, emphasize the important role of the sec- 
ondary gamma ray data in nuclear and criticality safety calculations. 


51208 (INIS-SU-119/A, pp. 194-198) Leakage neutron spec- 
tra from beryllium, lead and uranium spheres at the energy of 
14 MeV. Androsenko, A.A. (Gosudarstvennyj Komitet 

Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Androsenko, P.A.; Devkin, B.V. and others. 
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Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international con- 
ference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

Neutron leakage spectra were measured by time-of-flight tech- 
niques at 8 deg, 30 deg and 60 deg angles with 14 MeV neutron 
source at centre. Corrections for anisotropy of neutron source, 
sphere hole and method of measring were estimated. Experimental 
results are compared with calculations carried out with BRAND and 
BLANK codes using NEDAM and ENDF/B1V neutron libraries. 15 
refs.; 1 fig.; 2 tabs. 


51209 (INIS-SU-119/A, pp. 372) On determination of mean 
values of derivatives with energy for total cross sections from 
the data on transmission of fast neutron quasimonochromatic 
beams. Basenko, V.K. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Prokopets, G.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issiedovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

T-12589. 

Short note. FAST NEUTRONS/transmission; TRANSMISSION; 
NEUTRON BEAMS; THICKNESS; TOTAL CROSS SECTIONS 


51210 (INIS-SU-119/A, pp. 364-368) Orientational depen- 
dence of fast neutrons and gamma quanta transitions 
coefficients by germanium crystal. Dyumin, A.N. (AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki); Tokarev, B.B.; Vlasov, 
M.F. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 3. Order Number DE90705913. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

T-12589. 

The maxima of the fast neutron transmission coefficient has been 
observed when the angle between germanium crystallographic axis 
and direction of fast neutron collimated beam was about 10’. The 
single narrow maximum in germanium crystal transparency is ob- 
served for -+-ray collimated beam when the angle was zero. 


51211 (INIS-SU-119/A, pp. 344-348) Method of determina- 
tion of statistical characteristics of total neutron cross section 
energy dependence at averaging in spectrum of incident beam 
in measurement of transmission dependence on sample thick- 
ness. Basenko, V.K. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Prokopets, G.A. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 3. Order 
Number DE90705913. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 
T-12589. 
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The method of determination of statistical characteristics of total 
cross section energy dependence from experimental results on 
transmission by various thickness samples is described. This 
method allows to estimate the maximum otmax and minimum otmin 
cross sections on the interval of averaging. 4 refs.; 2 tabs. 


51212 (INIS-SU-124/A, pp. 55-59) Scattering of fast neu- 
trons and gamma rays in crystals. Dyumin, A.N.; Tokarev, B.B.; 
Viasov, M.F. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

Quite sufficient investigation of angular dependence of the trans- 
mission coefficient of fast neutrons and X-rays with average energy 
~ 3 MeV in germanium crystal is carried out. A qualitatively new re- 
sult is obtained: low transmission of germanium monocrystal is 
detected when fast neutrons pass under angles of ~ 10 angular 
minute to the crystallographic axis. For X-rays transmission increase 
occurs when monocrystal axis coincides with the beam direction. 4 
refs.; 3 figs. 


51213 (INIS-SU-—124/A, pp. 107-109) Angular distribution of 
quasicherenkov radiation. Aginyan, M.A.; Yan Shi. Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (in Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

Analysis and numerical calculation of angular distribution of 
quasi-Cherenkov radiation for crystals of arbitrary thickness are car- 
ried out. Comparison with the experimnt is carried out, and the 
problem of the effect of crystal mosaic structure and multiple scat- 
tering of a particle in a crystal is discussed. 7 refs.; 2 figs. 


51214 (INIS-SU-124/A, pp. 110-112) On transition radiation 
on sliding incidence of fast electrons on the matter surface. 
Remizovich, V.Ts.; Rogozkin, M.I.; Tilinin, I.Ts.; Frolov, V.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

Sliding incidence of fast electrons on the substance surface is in- 
vestigated. Electrons reflected are shown to make main contribution 
to intensity of transition radiation. 6 refs.; 1 fig. 


51215 


(LA-UR-89-3159) Radiation hazards of (alpha, neu- 
tron) reactions. Basu, S.N.; Tesmer, J.; Nastasi, M. Los Alamos 
National Lab., NM (USA). 1989. 15p. Sponsored by U.S. DOE Man- 


agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-8906186—6: Materials Research Society materials analysis 
workshop, Albuquerque, NM (USA), 14-17 Jun 1989). Order Num- 
ber DE90000698. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

This paper deals with the radiation hazards associated with the 
generation of neutrons during (a,n) reactions. The neutron radiation 
dosage associated with the irradiation of the lower atomic number 
elements and some compounds are tabulated for incident a parti- 
cles having energies up to 10 MeV. The tables also list the number 
of hours of radiation per week required to exceed a tenth of the 
maximum allowable radiation exposure of 5 rem per year. 8 refs., 2 
tabs. 


51216 (LA-UR-89-3303) Infinite slab-shield dose calcula- 
tions. Russell, G.J. Los Alamos National Lab., NM (USA). 1989. 





12p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-8810182-—33: International collaboration on 
advanced neutron sources (ICANS), Los Alamos, NM (USA), 3-7 
Oct 1988). Order Number DE90001826. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

| calculated neutron and gamma-ray equivalent doses leaking 
through a variety of infinite (laminate) slab-shields. In the shield 
computations, | used, as the incident neutron spectrum, the leakage 
spectrum (<20 MeV) calculated for the LANSCE tungsten produc- 
tion target at 90° to the target axis. The shield thickness was fixed 
at 60 cm. The results of the shield calculations show a minimum in 
the total leakage equivalent dose if the shield is 40-45 cm of iron 
followed by 20-15 cm of borated (5% B) polyethylene. High- 
performance shields can be attained by using multiple laminations. 
The calculated dose at the shield surface is very dependent on 
shield material. 4 refs., 4 figs., 1 tab. 


51217 (ORNL/FTR-3385) [International conference on the 
penetration of charged particles in matter, San Sebastian, 
Spain, September 4-7, 1989]: Foreign trip report. Warmack, R.J.; 
Crawford, O.H.; Kwaak, N.J. Oak Ridge National Lab., TN (USA). 
21 Sep 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO5-840R21400. Order Number DE90000098. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This report covers the activities of three travelers attending a 
workshop entitled “The 12th Werner Brandt International Confer- 
ence on the Penetration of Charged Particles in Matter” held in San 
Sebastian, Spain on September 4-7, 1989. The travelers partici- 
pated in the workshop, interacted with scientists from Spain, Japan, 
and other countries, and established new and continuing collabora- 
tions. An important development was reported for the first time 
anywhere concerning anomalously high events for collision-induced 
fusion by clusters of heavy water on heavy water-saturated targets. 


51218 (UCRL-101563) Calculation of Monte Carlo impor- 
tance functions for use in nuclear-well logging calculations. 
Soran, P.D.; McKeon, D.C.; Booth, T.E. Lawrence Livermore 
National Lab., CA (USA). Jul 1989. 5p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. (CONF-891087—1: 
IEEE nuclear science symposium and exhibits, San Francisco, CA 
(USA), 25-27 Oct 1989). Order Number DE89016507. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Importance sampling is essential to the timely solution of Monte 
Carlo nuclear-logging computer simulations. Achieving minimum 
variance (maximum precision) of a response in minimum computa- 
tion time is one criteria for the choice of an importance function. 
Various methods for calculating importance functions will be pre- 
sented, new methods investigated, and comparisons with porosity 
and density tools will be shown. 5 refs., 1 tab. 


51219 impact of coherent scattering on the spectra and en- 
ergy deposition of gemma rays in bulk media. Subbaiah, K.V. 
(Indira Gandhi Centre for Atomic Research, Kalpakkam (india)); 
Natarajan, A.; Gopinath. Nuclear Science and Engineering (USA), 
101(4): 352-370 (Apr 1989). 

Modifications to the computational scheme of the existing slab 
geometry gamma-ray transport code ASFIT are introduced to facili- 
tate the inclusion of coherent scattering contributions. The revised 
code is tested with two model problems and subsequently is used 
to investigate quantitatively the transport effects of coherent scatter- 
ing as a function of the incident photon energy and the atomic 
number Z of the medium. The shield materials studied in this re- 
spect are beryllium, aluminum, iron, molybdenum, tin, tungsten, 
lead, and uranium, and the incident photon energies range between 
0.015 and 0.3 MeV. The system studied is a 48-mfp-thick slab, em- 
bedding a thin strip of isotropic source located 4 mfp from the left 
boundary. Plane parallel incident fluxes have also been studied in 
certain instances. The results of the computation are presented in 
the form of scattered flux spectra and dose rates, both at several 
depths inside the media. Tables of point isotropic source buildup 
factors including coherent scattering are also presented. It is ob- 
served that the addition of coherent scattering does not alter the 
shape of the flux spectrum significantly, but changes only the mag- 
nitude. Except for a small distance near the source, these changes 
in flux and hence dose are downward at all depths, becoming 
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appreciable at large depths. Furthermore, the magnitude of the re- 
duction varies essentially according to the ratio of the coherent 
scattering to the total cross section (Zp/z;). 


6550 Medical Physics 
Refer also to citation(s) 50857, 51215 


51220 (BARC—1435) Organ burdens and excretion rates of 
inhaled uranium - computations using ICRP model. Abani, M.C.; 
Murthy, K.B.S.; Sunta, C.M. Bhabha Atomic Research Centre, Bom- 
bay (India). 1988. 89p. Order Number DE90602620. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Uranium being a highly toxic material, proper estimation of the 
body burden is very important. During manufacture of uranium fuel, 
it is likely to enter the body by inhalation. By the body burden and 
excretion measurements, one should be able to assess whether the 
intake is within the safe limits or not. This is possible if one per- 
forms theoretical calculations and estimates the amount of uranium 
which builds up in the body as a function of time. Similarly theoreti- 
cal estimates in case of excretion have to be made. For this 
purpose, a computer programme has been developed to find out 
organ burdens and excretion rates resulting from exposure to a ra- 
dioactive nuclide. ICRP-30 lung model has been used and cases of 
single instantaneous inhalation of 1 ALI as well as inhalation at a 
steady rate of ALI/365 per day have been considered. Using this 
programme, results for uranium aerosols of classes D, W and Y 
and sizes 0.2, 1 and 5 microns are generated by ND computers in 
tabular as well as graphical forms. These will be useful in conjunc- 
tion with body burden measurements by direct counting or excretion 
analysis. (author). 7 tabs., 56 figs. 


51221 (BARC—1446) External radiation monitoring in RAPS 
environs using TLDs (1982-1987). Basu, A.S.; Garg, R.P.; Nambi, 
K.S.V. Bhabha Atomic Research Centre, Bombay (India). 1989. 
23p. Order Number DE90602621. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Environmental radiation monitoring results for RAPS (Rajasthan 
Atomic Power Station) site for the period 1982-87 are presented. 
The salient results are: (1) The distributions of quarterly and annual 
rates of exposure in most of the places are unimodal on a lognormal 
plot; (2) The natural background radiation level typical for RAPS site 
(i.e. unaffected by the Nuclear Power Station) based on seventeen 
monitoring locations distributed beyond the 1.6km exclusion zone 
and extending upto 20km from the reactor stack is evaluated to be 
76 +- 14 mRy-1; (3) The Nuclear Facility-related increases in the 
environmental radiation levels can be seen only at a couple of loca- 
tions within the exclusion zone such as the Cobalt Irradiation 
Facility and the Solar Evaporation Facility. (author). 2 tabs., 5 figs. 


51222 (NIRS-M—71) Exposed dose evaluation and medical 
care of radiation accidents. Nakao, Isamu. National Inst. of Radio- 
logical Sciences, Chiba (Japan). Jan 1989. 245p. (CONF-8712149-: 
19. NIRS symposium, Chiba (Japan), 10-11 Dec 1987). Order Num- 
ber DE90001023. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

Individual papers are indexed separately. 


51223 (NIRS-M-71, pp. 49-56) Public exposure to acciden- 
tally released radionuclides and dose assessment. Shinohara, 
Kunihiko (Power Reactor and Nuclear Fuel Development Coprp., 
Tokyo (Japan)). National Inst. of Radiological Sciences, Chiba 
(Japan). Jan 1989. (in Japanese). (CONF-8712149-: 19. NIRS 
symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed dose 
evaluation and medical care of radiation accidents. Order Number 
DE90001023. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The environmental dose assessment can be divided into two ma- 
jor categories that are the assessments for the normal operation of 
nuclear facilities and for the emergency one. There, however, is no 
difference basically between the assessment procedures. The pro- 
cedure includes the quantification of the source, the calculational 
method of atmospheric and ecological transports or the measure- 
ment method of radioactivity in the environmental samples, the 
estimation of the intake of radionuclides and the dosimetry. From 
the experience of Chernobyl accident, the precipitation scavenging 
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has been recognized as the important deposition process of ra- 
dionuclides from the atmosphere to the ground and plant surfaces. 
We measured about 10 times higher deposition on rainy days than 
it on clear days in May, 1986. The age-dependent dose assessment 
method is needed for the practical assessment of the dose of gen- 
eral public. The age-dependent parameters may include the organ 
mass, the biological half-life, the absorption and translocation fac- 
tors and the energy absorption fraction. In this article, the method of 
environmental dose assessment is briefly described with the em- 
phasis on the precipitation scavenging and the age-dependent dose 
assessment. (author). 


51224 (NIRS-M-71, pp. 57-66) Primary monitoring for expo- 
sure of the people from affected areas by a major radiation 
accident. Suga, Shinichi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). National Inst. of Ra- 
diological Sciences, Chiba (Japan). Jan 1989. (In Japanese). 
(CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 
1987). In Exposed dose evaluation and medical care of radiation 
accidents. Order Number DE90001023. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

In the event of major radiation accident, a monitoring will be car- 
ried out for exposure of evacuees from the affected areas, and, by 
the result, the individuals who need medical checkup and body de- 
contamination will be selected, that is often called ‘screening’. A 
screening leve! of 10 rems in thyroid dose is assumed in this paper 
for the convenience to application, and relationship between mea- 
sured value and the screening level is discussed. From dose of 10 
rems to thyroid due to inhaled radioiodine, a surface contamination 
level of 10-° yCi/cm? is derived. The measurement can be readily 
carried out by ordinary 6B-survey meters. Deposition of 0.08 yCi of 
131] in thyroid, also, corresponds to 10 rems of thyroid dose. Exter- 
nal measurement of the site of thyroid will be adequately carried out 
by +-ray survey meters with higher sensitivity such as Nal(Tl) type 
instruments, which yield about 40 uR/h in net indication. A correc- 
tion factor is estimated to the measured value by +-ray survey 
meters for the assessment of thyroid dose to the probable isotopic 
composition of radio-iodine released after an accident of light water 
reactors. The correction factor of 0.3 may be proposed for the early 
stage of the accident not later than 1.5 days after reactor shutdown. 
(author). 


51225 (NIRS-M-71, pp. 69-77) Dose evaluation for external 
exposure in radiation accidents. Maruyama, Takashi (National 
Inst. of Radiological Sciences, Chiba (Japan)). National Inst. of Ra- 
diological Sciences, Chiba (Japan). Jan 1989. (In Japanese). 
(CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 
1987). In Exposed dose evaluation and medical care of radiation 
accidents. Order Number DE90001023. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

Abnormal exposures including emergency and accidental are cat- 
egorized into external exposure and internal contamination, 
although both of these may be associated with external contamina- 
tion. From a point of view of lifesaving in the abnormal exposures, it 
is primarily important to evaluate radiation dose of exposed persons 
as soon as possible. This report reviews the status of early dosime- 
try in the accidental exposures and discusses the optimum 
methodology of the early dose determination for external exposures 
in abnormal exposures. Personal monitors generally give an indica- 
tion of dose to an exposed person only at a single part of the body. 
The data obtained from the personal monitors should be interpreted 
with care and in the light of information about the circumstances of 
exposure. In most cases, the records of environmental monitors or 
the survey with area monitors provide valuable information on the 
radiation fields. In the some cases, the reconstruction of the abnor- 
mal exposure is required for the dose evaluation by means of 
phantom experiments. In the case of neutron exposures, activation 
products in the body or its components or personnel possession 
can be useful for the early dosimetry. If the dose received by the 
whole body is evaluated as being very high, clinical observations 
and biological investigations may be more important guide to initial 
medical treatment than the early dosimetry. For the dose evaluation 
of general public, depending on the size of abnormal exposure, in- 
formation that could be valuable in the assessment of abnormal 


364 ERA Vol. 14, No. 23 


exposures will come from the early dose estimates with environ- 
mental monitors and radiation survey meters. (author). 


51226 (NIRS-M—71, pp. 78-86) Dose evaluation due to elec- 
tron spin resonance method. Nakajima, Toshiyuki (National Inst. 
of Radiological Sciences, Chiba (Japan)). National Inst. of Radiolog- 
ical Sciences, Chiba (Japan). Jan 1989. (In Japanese). 
(CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 10-11 Dec 
1987). In Exposed dose evaluation and medical care of radiation 
accidents. Order Number DE90001023. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

Radiation dosimeter has been developed with free radical created 
in sucrose. Free radical was observed with using the electron spin 
resonance (ESR) equipment. The ESR absorption due to free radi- 
cal in sucrose appeared at the magnetic field between the third and 
fourth ESR ones of Mn** standard sample. Sucrose as radiation 
dosimeter can linearly measure the dose from 5 x 10-° Gy to 105 
Gy. If the new model of the ESR equipment is used and ESR ob- 
servation is carried out at lower temperature such as liquid nitrogen 
or liquid helium temperature, the sucrose ESR dosimeter will be de- 
tectable about 5 x 10-* Gy or less. Fading of the free radicals in 
the irradiated sucrose was scarcely obtained about six months after 
irradiation and in the irradiated sucrose stored at 55deg C and 
100deg C for one hour or more also scarcely observed. It is con- 
cluded from these radiation property that sucrose is useful for the 
accidental or emergency dosimeter for the inhabitants. (author). 


51227 (NIRS-M—71, pp. 87-93) Evaluation of dose equivalent 
rate to skin exposed by beta-rays from deposited radionuclides 
on body surface. Bingo, Kazuyoshi (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). National 
Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (in Japan- 
ese). (CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 
10-11 Dec 1987). In Exposed dose evaluation and medical care of 
radiation accidents. Order Number DE90001023. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

At the early phase of a major radiation accident, an activity on 
contaminated body surface will be measured by an instrument for 
surveying surface contamination. As survey meters with GM-counter 
are widely used for surveying surface contamination in Japan, a 
method of evaluating the activity on body surface with this type sur- 
vey meter is described. Coefficients for converting counting rate to 
activity per unit area are shown. A method of evaluating beta-ray 
dose equivalent rate is also described. Conversion coefficients for 
converting activity per unit area to dose equivalent rate are shown 
in the figure. If the constant conversion coefficient, 2.6 x 10-® Sv- 
center doth—'/Bqcenter dotcm—, is used in evaluation, obtained 
dose equivalent rates are not underestimated. (author). 


51228 (NIRS-M-71, pp. 102-113) Chromosome aberrations 
and dose assessment. Sasaki, M.S. (Kyoto Univ. (Japan). Radia- 
tion Biology Center). National Inst. of Radiological Sciences, Chiba 
(Japan). Jan 1989. (In Japanese). (CONF-8712149-: 19. NIRS 
symposium, Chiba (Japan), 10-11 Dec 1987). In Exposed dose 
evaluation and medical care of radiation accidents. Order Number 
DE90001023. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The analysis of chromosome aberrations in peripheral blood lym- 
phocytes is generally recognized to provide a valuable means for 
the dose-assessment in case of human exposure to ionizing radia- 
tion, particularly in persons involved in the unpredicted exposure 
and wearing no physical dosimeter to monitor the radiation level. 
However, the frequencies of chromosome aberrations in peripheral 
blood lympohocytes in the exposed persons are also influenced by 
many other physical and biological factors such as distribution of 
dose in time and space as well as the lymphocyte kinetics. There- 
fore, the frequencies can not simply be extrapolated to the 
dose-response relationship obtained in the in vitro experiment. 
Here, the possibilities and limitations of the practical use of the level 
of chromosome aberrations as a biological dosimeter have been 
presented. (author). 


51229 (NIRS-M-71, pp. 117-124) Internal dose assessment 
by a whole-body counter in an emergency. Uchiyama, Masafumi 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 





Inst. of Radiological Sciences, Chiba (Japan). Jan 1989. (In Japan- 
ese). (CONF-8712149-: 19. NIRS symposium, Chiba (Japan), 
10-11 Dec 1987). In Exposed dose evaluation and medical care of 
radiation accidents. Order Number DE90001023. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

Internal dose is usually estimated by using the burden which was 
measured by a whole-body counter and a certain dose conversion 
system. Its accuracy depends on the period in which the burden 
can be followed. Other parameters which influence the accuracy are 
the surface contamination, the thickness of end-cover of detectors 
and the resolution of detectors for gamma-rays. There are two 
types of occasions during the course of emergency which call for 
the determination of internal dose depending on the time elapsed 
after a nuclear power accident. The first occurs immediately after 
the accident when the burden is practically estimated by just one 
measurement of the composite counting rates from the radionu- 
clides of concern and coexisting radionuclides. Consequently, the 
dose becomes overestimated. However, it is more acceptable than 
the underestimation by which the subject may lose a chance to be 
protected against the adverse health consequences. The second 
occurs sometime after the accident when a certain decision on 
countermeasure is made for the area contaminated by radionuclides 
with rather long effective half-times. Body burdens of radionuclides 
can be dtermined more accurately by a whole-body counter. How- 
ever, a conventional whole-body counter can not measure the 
burden of radionuclides separately for each of the organs of 
interest. Consequently, the effective dose equivalent can not be de- 
termined in practice. Instead, the absorbed dose to the total body is 
usually used for the health consequences. This report illustrates for 
an imarginary subject who was exposed to radionuclides with the 
same composition as the released one immediately after the Cher- 
nobyl power plant accident with 2 actual cases exposed to the 
fallout from the accident. (author). 


51230 (PNL-6996) DOE radiological calibrations intercom- 


parison program: Results of fiscal year 1988. Cummings, F.M.; 
McDonald, J.C.; Murphy, M.K. Pacific Northwest Lab., Richland, WA 


(USA). Aug 1989. 25p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90000911. Available from NTIS, PC A03/MF A0i - OSTI; GPO 
Dep. 

Calibration measurements for personnel dosimetry purposes must 
be both accurate and consistent with national standards. In order to 
satisfy these requirements, the following methods are usually 
employed. In one case, a radiation source is sent to the National In- 
stitute of Standards and Technology (NIST), formerly the National 
Bureau of Standards, for calibration and is returned to the labora- 
tory to be used as a local standard. Another method involves the 
calibration of an instrument, such as an ionization chamber, by 
NIST. After calibration, this instrument is then used to measure the 
exposure rate delivered by radiation sources at the laboratory. Such 
calibrations by NIST are essential, but they do not provide a com- 
plete check on the quality of the calibrations that are carried out by 
the individual laboratory. Additional measurements are necessary to 
assure the quality of such measurements. When laboratory staff are 
asked to carry our measurements with calibrated instruments and 
report results for evaluation, they are participating in a measure- 
ment quality assurance (MQA) program. Such a program tests not 
only the quality of the equipment but also the ability of the staff to 
correctly use and interpret the results obtained with the equipment. 
The NIST operates an MQA program with a selected number of 
calibration laboratories. Pacific Northwest Laboratory (PNL) partici- 
pates in this MQA program even though NIST test only x-ray and 
gamma-ray measurements. The US Department of Energy (DOE) 
intercomparison program was designed specifically to include x-ray, 
gamma-ray, beta, and neutron calibrations for personnel dosimetry 
purposes. This program serves a need that is not being met by 
NIST, and it provides documentation of the accuracy and uniformity 
of the radiological calibrations carried out in DOE facilities. 7 refs., 3 
figs., 6 tabs. 


51231 High dose calibrations at the Pacific Northwest Labo- 
ratory. McDonald, J.C. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)); Fox, R.A. Nuclear Instruments and Methods in Physics 
Research, Section B: Beam interactions with Materials and Atoms 
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(Netherlands), 40/41(pt.2): 1282-1283 (Apr 1989). DOE Contract 
AC06-76RL01830. (CONF-881151—: 10. international conference on 
the application of accelerators in research and industry, Denton, TX 
(USA), 7-9 Nov 1988). 

The need is increasing for both high radiation exposures and calli- 
bration measurements that provide traceability of such exposures to 
national standards. The applications of high exposures include: 
electronic component damage studies, sterilization of medical prod- 
ucts and food irradiation. Accurate high exposure measurements 
are difficult to obtain and cannot, in general, be carried out with a 
single dose measurement system or technique because of the wide 
range of doses and the variety of materials involved. This paper de- 
scribes the dosimetric measurement and calibration techniques 
used at the Pacific Northwest Laboratory (PNL) that make use of 
radiochromic dye films, thermoluminescence dosimeters (TLDs), 
ionization chambers, and calorimetric dosimeters. The methods 
used to demonstrate the consistency of PNL calibrations with na- 
tional standards will also be discussed. (orig.). 
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Refer also to citation(s) 49740, 49883, 49887, 49890, 49927, 
50033, 50039, 50305, 50323, 50361, 50416, 50539, 50972 


51232 (BNL-42492) Nuclear Bragg x-ray scattering of syn- 
chrotron radiation by °’Fe,0,: Methodology and studies of 
dynamical processes. Haustein, P.E.; Berman, L.E.; Faigel, G.; 
Grover, J.R.; Hastings, J.B.; Siddons, D.P. Brookhaven National 
Lab., Upton, NY (USA). 1989. 12p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-890933-3: In- 
ternational conference on the applications of the Mossbauer effect 
(ICAME '89), Budapest (Hungary), 4-8 Sep 1989). Order Number 
DE90000531. Available from NTIS, PC AO03/MF A01; OSTI; INIS; 
GPO Dep. 

A program of studies of nuclear Bragg x-ray scattering with 
57Fe.0, at the National Synchrotron Light Source at Brookhaven 
National Laboratory and at the Cornell University CHESS facility is 
reviewed. Two main areas, instrumentation development and stud- 
ies of dynamical diffraction processes, are described. The latter 
area has included: measurements of the temporal behaviour of nu- 
clear collective decay mode and direct observation of polarization 
mixing. 7 refs., 5 figs. 


51233 (INIS-BR-1610) Proceedings of the Latin American 
conference on the applications of the Moessbauer effect. Cen- 
tro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. 128p. (CONF-8810423-: Latin American conference on the 
applications of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 
Oct - 4 nov 1988). Order Number DE90600819. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The several applications of Moessbauer effect, such as, determi- 
nation of crystal structure, study of physical properties of metals, 
ceramics and amorphous materials, are presented. (M.C.K.). 


51234 (INIS-BR-1610, pp. 32) First-principles calculations 
of Moessbauer hyperfine interactions in metals, alloys and in- 
organic compounds. Guenzburger, D. (Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil)). Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short Communication.’ ALLOYS/hyperfine structure; ALLOYS/ 
moessbauer effect; METALS/hyperfine structure; © METALS/ 
moessbauer effect; ALLOYS; ELECTRIC FIELDS; ELECTRON 
DENSITY; IRON; METALS; SPIN 


51235 (INIS-BR-1610, pp. 57) Evaluation of the saturation 
term in the Moessbauer absorption line area and is its applica- 
tions. Requera, E. (National Center for Scientific Research, Havana 
(Cuba)); Diaz, C. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 


ERA Vol. 14, No. 23 365 





65 PHYSICS II 
6560 Condensed Matter Physics 


American conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A011 - OSTI; INIS. 

Published in summary form only. MOESSBAUER EFFECT/ 
algorithms; MOESSBAUER EFFECT/phase studies; ABSORPTION 
SPECTRA; ITERATIVE METHODS; ALGORITHMS; SATURATION; 
THICKNESS 


51236 (INIS-BR-1610, pp. 58) Model-independent separation 
of poorly resolved hyperfine split spectra by a linear combina- 
tion method. Nagy, D.L. (Central Research Inst. for Physics, 
Budapest (Hungary)); Dengler, J.; Ritter, G. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ HYPERFINE STRUCTURE/moessbauer 
effect; HYPERFINE STRUCTURE/spatial resolution, ABSORPTION 
SPECTRA; LINE WIDTHS; MATRICES; MEDIUM TEMPERATURE; 
SUPERCONDUCTORS; TEMPERATURE DEPENDENCE 


51237 (INIS-BR-1610, pp. 72) Hyperfine interactions and 
electronic structure of the FeNHz molecule. Terra, J. (Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil); 
Guenzburger, D. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the Applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication. AMMONIUM COMPOUNDS/hypertine 
structure; AMMONIUM COMPOUNDS/molecular orbital method; 
IRON COMPOUNDS/hyperfine structure; IRON COMPOUNDS/ 
molecular orbital method; ISOMER SHIFT; MOESSBAUER EF- 
FECT; VARIATIONAL METHODS 


51238 (INIS-BR-1610, pp. 73) Electronic structure and iso- 
mer shifts of Sn halides. Terra, J. (Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro, RJ (Brazil)); Guenzburger, D. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423—: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American Conference on the Ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication.’ TIN BROMIDES/electronic structure; TIN 
BROMIDES/isomer shift; TIN CHLORIDES/electronic structure; TIN 
CHLORIDES/isomer shift; TIN FLUORIDES/electronic structure; TIN 
FLUORIDES/isomer shift; TIN lODIDES/electronic structure; TIN 
IODIDES/isomer shift; MOESSBAUER EFFECT; TIN 119; VARIA- 
TIONAL METHODS 


51239 (INIS-BR-1610, pp. 86-87) Moessbauer isomer shift 
anomalies in a superconductor. Iraldi, R. (Universidad Central de 
Venezuela, Caracas. Facultad de Ciencias Exatas); Marin, F.P. 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American Conference on the 
Applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OST}; INIS. 

‘Short communication.’ SUPERCONDUCTORS/bes theory; SU- 
PERCONDUCTORS/isomer shift; HAMILTONIANS; IRON 57; 
MOESSBAUER EFFECT; OCCUPATION NUMBER; SUPERCON- 
DUCTORS 


51240 


(INIS-BR-1610, pp. 12) Amorphous metals: failures 
and successes. Gonser, U. (Universitaet des Saarlandes, Saar- 


bruecken (Germany, F.R.). Fachbereich Angewandte Physik). 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
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applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ METALS/moessbauer effect; AMOR- 
PHOUS STATE; CURIE POINT; FERROMAGNETISM; METALS; 
REVIEWS 


51241 (INIS-BR-1610, pp. 13) Magnetic properties of Fe al- 
loys produced by vapor quenching. Nakamura, Y. (Kyoto Univ. 
(Japan). Dept. of Metal Science and Technology). Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ IRON ALLOYS/magnetic properties; IRON 
ALLOYS/moessbauer effect; FERROMAGNETIC MATERIALS; 
PHASE DIAGRAMS; SPUTTERING 


51242 (INIS-BR-1610, pp. 14) Ultrafine particles of crys- 
talline and amorphous materials. Morup, S. (Technical Univ. of 
Denmark, Lyngby. Lab. of Applied Physics). Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication.’ IRON OXIDES/magnetic properties; PAR- 
TICLES/magnetic properties; AMORPHOUS STATE; ANISOTROPY; 
HYPERFINE STRUCTURE; MOESSBAUER EFFECT; PARTICLES; 
RELAXATION TIME; TEMPERATURE DEPENDENCE 


51243 (INIS-BR-1610, pp. 15-16) Moessbauer and XAFS 
studies of clay catalysts employed in the hydrodemeallization 
(HDM) of heavy crude oils. Gonzalez-Jimenez, F. (Universidad 
Central de Venezuela, Caracas (Venezuela). Dept. de Fisica). Cen- 
tro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423-—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 
‘Short communication.’ 


51244 (INIS-BR-1610, pp. 17) Magnetic and structural prop- 
erties of Fe-Mn-Al alloys in the bcc disordered phase. Alcazar, 
G.A.P. (Universidad del Valle, Cali (Colombia). Dept. de Fisica); 
Plascak, J.A.; Silva, E.G. da. Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC AO7/MF A01 - OSTI; INIS. 
‘Short communication.’ 


51245 (INIS-BR-1610, pp. 18) Moessbauer studies of mag- 
netic order in antiterromagnetic compounds. Mercader, R.C. 
(Universidad Nacional de La Plata (Argentina). Dept. de Fisica). 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423-: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communications.’ ANTIFERROMAGNETIC MATERIALS/ 
magnetic _ properties; ANTIFERROMAGNETIC MATERIALS/ 
moessbauer effect; ANISOTROPY 


51246 (INIS-BR-1610, pp. 19) Moessbauer studies of iron 
substituted superconducting oxides. Saitovitch, E.B. (Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil)). Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423-: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 





1988). In Proceedings of the Latin American conference on the ap- 
plications of the Moessbauer effect. Order Number DES0600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ SUPERCONDUCTORS/iron ions; SUPER- 
CONDUCTORS/moessbauer effect; SUPERCONDUCTORS /phase 
transformations; CRYSTALLIZATION; ELECTRON DIFFRACTION; 
NEUTRON DIFFRACTION; SUPERCONDUCTORS; TEMPERA- 
TURE DEPENDENCE; X-RAY DIFFRACTION 


51247 (INIS-BR-1610, pp. 20) Electronic structure and 
hyperfine interactions in iron-substituted copper oxide super- 
conductors. Ellis, D.E. (Northwestern Univ., Evanston, IL (USA). 
Dept. of Physics and Astronomy). Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication.’ SUPERCONDUCTORS/electronic  struc- 
ture; SUPERCONDUCTORS/moessbauer effect; COPPER OXIDES; 
HYPERFINE STRUCTURE; IRON IONS; ISOMER SHIFT; LCAO 
METHOD; MAGNETIC FIELDS; SELF-CONSISTENT FIELD; SPEC- 
TRAL DENSITY; SUPERCONDUCTORS; WAVE FUNCTIONS 


51248 (INIS-BR—1610, pp. 23) Structural and electronic dy- 
namics from Moessbauer spectroscopy and SR. Litterst, F.J. 
(Technische Univ. Muenchen (Germany, F.R.). Physik Department). 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ SPIN ORIENTATION/moessbauer effect; 
SPIN ORIENTATION/muon spin relaxation; COMPARATIVE EVALU- 
ATIONS; DIFFUSION; DYNAMICS; MAGNETIC RESONANCE; 
MUONS; PARAMAGNETISM 


51249 (INIS-BR-1610, pp. 26) Moessbauer spectroscopy, of 
ceramic superconductors doped with Fe®*’: cation distribution 
and state of valence. Garcia Garcia, S. (Havana Univ. (Cuba). 
Faculty of Physics). Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ CERAMICS/moessbauer effect; 
CERAMICS/superconductors; SUPERCONDUCTORS ‘ceramics; 
SUPERCONDUCTORS/moessbauer effect; CERAMICS; SUPER- 
CONDUCTORS; COMPARATIVE EVALUATIONS; COVALENCE; 
DOPED MATERIALS; IRON 57; SPIN; VALENCE 


51250 (INIS-BR-1610, pp. 29) Comparative Moessbauer-and 
X-ray absorption studies of halogen moiecules in various sur- 
roundings. Wortmann, G. (Freie Univ., Berlin (Germany, F.R.). FB 
Physik); Tiedtke, M.; Krone, W. Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ IODINE BROMIDES/moessbauer effect; 
IODINE BROMIDES/x-ray spectroscopy; IODINE CHLORIDES/ 
moessbauer effect; IODINE CHLORIDES/x-ray spectroscopy; 
COMPARATIVE EVALUATIONS; GRAPHITE; HYPERFINE STRUC- 
TURE; IODINE 129; ISOMER SHIFT 


51251 (INIS-BR-1610, pp. 30) Mossbauer spectroscopy on 
actinides. Boge, M. (Centre D’Etudes Nucleaires, Grenoble 
(France)). Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, 
RJ (Brazil). 1988. (CONF-8810423-: Latin American conference on 
the applications of the Moessbauer Effect, Rio de Janeiro (Brazil), 
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31 Oct - 4 nov 1988). In Proceedings of the Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE90600819. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

‘Short communication.’ NEPTUNIUM 237/moessbauer effect; 
ELECTRONIC STRUCTURE; KEV RANGE 10-100; MAGNETIC 
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51252 (INIS-BR-1610, pp. 33-34) Moessbauer emission 
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magnetic structure of RE,,. Fe,B, intermetallic compounds. 
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Boge, M.; Jeandey, C.; Oddou, J.L.; Sanchez, J.P. Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ INTERMETALLIC COMPOUNDS/hyperfine 
structure; INTERMETALLIC COMPOUNDS/moessbauer effect; 
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PROSIUM 161; GADOLINIUM 155; IRON COMPOUNDS; IRON 57; 
MAGNETIZATION; RARE EARTH COMPOUNDS 
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(Instituto Politecnico Nacional, Mexico City (Mexico). Centro de In- 
vestigacion y de Estudios Avanzados). Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.. SEMICONDUCTOR MATERIALS/ 
moessbauer effect; ELECTRONIC STRUCTURE; IMPURITIES; 
ISOMER SHIFT; REVIEWS 


51256 (INIS-BR-1610, pp. 42) Effect of ion implantation in 
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J.A.H. da. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, 
RJ (Brazil). 1988. (CONF-8810423—: Latin American conference on 
the applications of the Moessbauer Effect, Rio de Janeiro (Brazil), 
31 Oct - 4 nov 1988). In Proceedings of the Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
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DE90600819. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

‘Short communication.’ ARGON IONS/ion implantation; IRON 
BASE ALLOYS/ion implantation; IRON BASE ALLOYS/moessbauer 
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de Fisica); Van Raap, M.B.F.; Desimoni, J. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 
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mann, M.; Frota-Pessoa, S. Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin Ameri- 
can conference on the applications of the Moessbauer Effect, Rio 
de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
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Only), PC AO7/MF A01 - OSTI; INIS. 
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Al,Ga,Sn). Saxena, R.N. (Instituto de Pesquisas Energeticas e Nu- 
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Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
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Only), PC A07/MF A01 - OSTI; INIS. 
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Univ., Belo Horizonte (Brazil). Dept. de Fisica); Silva, G. da. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423-—: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American conference on the ap- 
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phases in the pseudobinary Zr-Cro-ZrFe. systems by Moess- 
bauer spectroscopy. Kanter, F.S. de (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Fisica); 
Saragori-Badler, C.; Arias, D.; Granovsky, M. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
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LAVES PHASES/moessbauer effect; ZIRCONIUM COMPOUNDS/ 
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Coll. of Science and Technology, London (UK). Dept. of Materials); 
Rawlings, R.D.; Mansur, R.A. Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ COBALT ALLOYS/moessbauer effect; 
IRON BASE ALLOYS/moessbauer effect; MAGNETIZATION; 
MOLYBDENUM ADDITIONS; NIOBIUM ADDITIONS; TANTALUM 
ADDITIONS 


51263 (INIS-BR-1610, pp. 53) Study of the Fepss Bo42 
metastable alloy. Van Raap, M.B.F. (Universidad Nacional de La 
Plata (Argentina). Dept. de Fisica); Sanchez, F.H. Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ BORON ALLOYS/moessbauer effect; 
BORON ALLOYS/x-ray_ diffraction; IRON BASE ALLOYS/ 
moessbauer effect; IRON BASE ALLOYS/x-ray diffraction; AN- 
NEALING; HIGH TEMPERATURE; HYPERFINE STRUCTURE; 
ISOMER SHIFT; MAGNETIC FIELDS; MEDIUM TEMPERATURE; 
ORDER-DISORDER TRANSFORMATIONS 


51264 (INIS-BR-1610, pp. 61) In situ ™'Eu and Sn 
Moessbauer studies of vapor quenched amorphous Eu,_, Snx 
alloys. Baggio-Saitovitch, E. (Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil)); Drago, V.; Micklitz, H. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423-: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American conference on the ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communications.’ EUROPIUM ALLOYS/moessbauer effect; 
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Inst. de Fisica); Souza, J.P. de; Amaral, L. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communications.’ IRON SILICIDES/moessbauer effect; 
ANNEALING; ARGON IONS; BACKSCATTERING; ION BEAM IN- 
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electron Moessbauer spectroscopy on fcc Fe (100) ultrathin 
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ference on the applications of the Moessbauer Effect, Rio de 
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Only), PC AO7/MF A01 - OSTI; INIS. 
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Horizonte (Brazil). Dept. de Fisica); Silva, E.G. da. Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423-: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American Conference on the Applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communications.’ IRON ALLOYS/antiferromagnetism; IRON 
ALLOYS/phase studies; MANGANESE ALLOYS/antiferromagnetism; 
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MAGNETISM; MAGNETIC FIELDS; MOESSBAUER EFFECT; 
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RAY DIFFRACTION 
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8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
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PC A07/MF A01 - OSTI; INIS. 
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ture; FLUORINE COMPOUNDS/moessbauer effect; IRON 
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CONDUCTORS/moessbauer effect; BARIUM COMPOUNDS; 
COPPER COMPOUNDS; HIGH TEMPERATURE; ISOMER SHIFT; 
MEDIUM TEMPERATURE; OXYGEN COMPOUNDS; SENSITIVITY; 
SUPERCONDUCTORS; THERMAL DEGRADATION; YTTRIUM 
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COMPOUNDS; QUANTITY RATIO; SUPERCONDUCTORS; UL- 
TRALOW TEMPERATURE 


51278 (INIS-BR-1610, pp. 97) Iron compounds in brazilian 
pre-columbian pigments identified by °’Fe Moessbauer spec- 
troscopy and X-ray powder diffraction. Araujo, F.F.T. de (Ceara 
Univ., Fortaleza (Brazil). Dept. de Fisica); Araujo, M.A.B. de; Vieira, 
V.W.; Frankel, R.B.; Papaefthymiou, G.C. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF- 
8810423—: Latin American conference on the applications of the 
Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In 
Proceedings of the Latin American Conference on the applications 
of the Moessbauer effect. Order Number DE90600819. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication... ARCHAEOLOGICAL SPECIMENS/ 
moessbauer effect; ARCHAEOLOGICAL SPECIMENS/x-ray diffrac- 
tion; PIGMENTS/archaeological specimens; ARCHAEOLOGICAL 
SITES; IRON COMPOUNDS; IRON 57; PIGMENTS; POWDERS 


51279 (INIS-BR-—1610, pp. 98) Moessbauer spectroscopic X- 
ray diffraction and infrared studies of prehistoric materials 
from Minas Gerais. Jesus Filho, M.F. de (Minas Gerais Univ., Belo 
Horizonte (Brazil). Dept. de Quimica); Costa, G.M. da; Prous, A. 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American Conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC AO07/MF A01 - OSTI; INIS. 

‘Short communication.’ ARCHAEOLOGICAL SPECIMENS /infrared 
spectra; ARCHAEOLOGICAL SPECIMENS/moessbauer effect; AR- 
CHAEOLOGICAL SPECIMENS/x-ray diffraction; | PIGMENTS/ 
archaeological specimens; ARCHAEOLOGICAL SITES; PIGMENTS 


51280 (INIS-BR-1610, pp. 99) Moessbauer study of ferro- 
gallic ink from manuscripts of the XVIII century. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423—: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 
1988). In Proceedings of the Latin American Conference on the ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 
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‘Short communication.’ INKS/moessbauer effect; INKS/x-ray 
diffraction; INKS; IRON IONS; IRON SULFATES; MEDIUM TEM- 
PERATURE 


51281 (INIS-BR-1610, pp. 43) Effects of Ar-bombardment 
on the dissolution and reprecipitation of carbonitrides im- 
planted into carbon steel. Ramos, S.M.M. (Rio Grande do Sul 
Univ., Porto Alegre (Brazil). Inst. de Fisica); Amaral, L.; Behar, M.; 
Vasquez, A.; Zawislak, F.C. Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin Ameri- 
can conference on the applications of the Moessbauer Effect, Rio 
de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication. CARBON STEELS/physical radiation 
effects;  CARBONITRIDES/carbon steels; ©CARBONITRIDES/ 
dissolution, CARBONITRIDES/precipitation; ANNEALING; ARGON 
IONS; CARBONITRIDES; DISSOLUTION; PRECIPITATION; HIGH 
TEMPERATURE; ION IMPLANTATION; IRRADIATION 


51282 (INIS-BR-1610, pp. 51) Applications of the Moess- 
bauer effect to the study of the glass forming ability of 
Mg-based binary alloys. Arcondo, B. (Buenos Aires Univ. (Ar- 
gentina). Dept. de Fisica); Mingolo, N.; Manzanelli, R.; Rosemberg, 
S.; Sirkin, H. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. BINARY ALLOY SYSTEMS/ 
moessbauer effect; MAGNESIUM ALLOYS/moessbauer effect; 
AMORPHOUS STATE; COOLING; EUTECTICS; MELTING; TIN 
ADDITIONS 


51283 (INIS-BR-1610, pp. 60) Moessbauer study of tin 
atoms isolated in NH3 matrices. Baggio-Saitovitch, E. (Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil)); Ro- 
drigues, E.; Drago, V.V.; Micklitz, H. Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. AMMONIA‘in additions; TIN 
ADDITIONS/moessbauer effect; AMMONIA; HYPERFINE STRUC- 
TURE; IRON 57; MAGNETIC FIELDS; QUANTITY RATIO; TIN 119; 
VERY LOW TEMPERATURE 


51284 (INIS-BR-1610, pp. 83) Effect of electron bombard- 
ment on LiFesOg. Domingues, P.H. (5529364BR); Neto, J.M.; 
Nunez, E.; Barreto, J.V. Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin American 
conference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the Applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. FERRITES/electron beam melt 
ing; FERRITES/moessbauer effect; LITHIUM COMPOUNDS/ 
electron beam melting; LITHIUM COMPOUNDS/moessbauer effect; 
FERRITES; LATTICE PARAMETERS; MAGNETITE; PHASE STUD- 
IES; VACANCIES; X-RAY DIFFRACTION 


51285 (INIS-BR-1610, pp. 90) Evidence for Fe** in 
YBa2(Cu,_,Mx)3 O7_y (M=°’Fe, °’Co) by absorption and emis- 
sion Moessbauer spectroscopy. Bottyan, L. (Central Research 
Institute for Physics, Budapest (Hungary)); Molnar, B.; Nagy, D.L.; 
Szuecz, J.S.; Toth, J.; Dengler, J.; Ritter, G.; Schober, J. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1988. 
(CONF-8810423—: Latin American conference on the applications of 
the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 nov 





1988). In Proceedings of the Latin American Conference on the Ap- 
plications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. SUPERCONDUCTORS /iron 
ions; SUPERCONDUCTORS/moessbauer effect; BARIUM CON- 
POUNDS; COBALT 57; COPPER COMPOUNDS; IRON 57; LOW 
TEMPERATURE; MAGNETIC FIELDS; MEDIUM TEMPERATURE; 
OXYGEN COMPOUNDS; SUPERCONDUCTORS; ULTRALOW 
TEMPERATURE; VERY LOW TEMPERATURE; YTTRIUM COM- 
POUNDS 


51286 (INIS-BR—1610, pp. 100) Study of the iguaracu mete- 
orite by Moessbauer spectroscopy and other techniques. Costa 
Junior, M.|. da (Rio Grande do Sul Univ., Porto Alegre (Brazil). Inst. 
de Fisica); Kunrath, J.l.; Vasquez, A.; Oliveira, J.C.P. de; Paesano 
Junior, A. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, 
RJ (Brazil). 1988. (CONF-8810423-—: Latin American conference on 
the applications of the Moessbauer Effect, Rio de Janeiro (Brazil), 
31 Oct - 4 nov 1988). In Proceedings of the Latin American Confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE90600819. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

‘Short communication.’ METEORITES/phase studies; FLUORES- 
CENCE SPECTROSCOPY; HYPERFINE STRUCTURE; IRON 57; 
LOW TEMPERATURE; MEDIUM TEMPERATURE; METEORITES; 
MOESSBAUER EFFECT; ULTRALOW TEMPERATURE; VERY 
LOW TEMPERATURE; X-RAY DIFFRACTION 


51287 (INIS-BR-1610, pp. 101) Low temperature Moess- 
bauer spectra of the Ibitira meteorite (achondrite). Costa, T.V.V. 
(Ceara Univ., Fortaleza (Brazil). Dept. de Fisica); Vieira, V.W.; 
Araujo, M.A.B. de. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ ACHONDRITES/moessbauer _ effect; 
ACHONDRITES; IRON IONS; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; POWDERS; RELAXATION; ULTRALOW TEM- 
PERATURE; VERY LOW TEMPERATURE; X-RAY DIFFRACTION 


51288 (INIS-BR-1610, pp. 102) Presence of a superparam- 
agnetic component in the Niger meteorite determined by 
Moessbauer spectroscopy. Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423-: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American Conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC AO7/MF A01 - OSTI; INIS. 

‘Short communication. CHONDRITES/moessbauer _ effect; 
CHONDRITES/superparamagnetism; CHONDRITES; SUPERPARA- 
MAGNETISM; HYPERFINE STRUCTURE; IRON IONS; LOW 
TEMPERATURE; MAGNETIC FIELDS; MAGNETIZATION; MEDIUM 
TEMPERATURE; ULTRALOW TEMPERATURE; VERY LOW TEM- 
PERATURE 


51289 (INIS-BR-1610, pp. 104) Study of Torino meteorite by 
Moessbauer spectroscopy. Ortalli, |. (Parma Univ. (Italy). Ist. di 
Scienze Fisiche); Pedrazzi, G. Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin 
American conference on the applications of the Moessbauer Effect, 
Rio de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American Conference on the applications of the Moessbauer 
effect. Order Number DE90600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ CHONDRITES/moessbauer effect; CHON- 
DRITES/phase_ studies; CHONDRITES; FERROMAGNETISM; 
PARAMAGNETISM 


51290 (INIS-BR-1610, pp. 110) Preparation and characterl- 
zation of compounds Fe(Ta,xNb;_,)2O,. Oliveira, J. de (Rio 
Grande do Norte Univ., Natal (Brazil). Dept. de Fisica Teorica e 
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Experimental); Alves Junior, C.; Barros, C.A. de; Pereira, R.A.; San- 
tos, C.A. dos. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ TANTALITE/moessbauer effect; TAN- 
TALITE/sample _ preparation; ORTHORHOMBIC LATTICES; 
TANTALITE; X-RAY DIFFRACTION 


51291 (INIS-BR—1610, pp. 111) Influence of the temperature 
variation in the 5’Fe Moessbauer parameters of aphrosiderite. 
Kunrath, J.J. (Rio Grande do Sul Univ., Porto Alegre (Brazil). Inst. 
de Fisica); Costa Junior, M.J. da; Araujo, J.H. de; Vasquez, A.; 
Santos, C.A. dos. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ SILICATES/moessbauer effect; FLUO- 
RESCENCE; IRON 57; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; SILICATES; TEMPERATURE DEPENDENCE; 
ULTRALOW TEMPERATURE; VERY LOW TEMPERATURE; X-RAY 
DIFFRACTION 


51292 (INIS-BR—1610, pp. 112) Moessbauer study of hyper- 
sthene from brazilian monazite sands. Rodrigues, O.D. (Espirito 
Santo Univ., Vitoria (Brazil). Dept. de Fisica e Quimica); Garg, R.; 
Garg, V.K.; Silva, E.G. da. Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin Ameri- 
can conference on the applications of the Moessbauer Effect, Rio 
de Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the 
Latin American Conference on the applications of the Moessbauer 
effect. Order Number DES0600819. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ MONAZITES/isomer shift; MONAZITES/ 
moessbauer effect; ELECTRON MICROSCOPY; MEDIUM 
TEMPERATURE; MONAZITES; OPTICAL MICROSCOPY; 
QUADRUPOLES; SAND; X-RAY DIFFRACTION 


51293 (INIS-BR-1610, pp. 113) Moessbauer and magnetic 
studies of Jacobsite. Garg, V.K. (Espirito Santo Univ., Vitoria 
(Brazil). Dept. de Fisica e Quimica); Ashokan, A.; Mancikavasagam, 
R.M. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ 
(Brazil). 1988. (CONF-8810423—: Latin American conference on the 
applications of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 
Oct - 4 nov 1988). In Proceedings of the Latin American Conter- 
ence on the applications of the Moessbauer effect. Order Number 
DE90600819. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

‘Short communication.’ MAGNETITE/magnetic susceptibility; 
MAGNETITE/moessbauer effect; CRITICAL TEMPERATURE; HIGH 
TEMPERATURE; MAGNETITE; MEDIUM TEMPERATURE 


51294 (INIS-BR-1610, pp. 114-115) Moessbauer study of 
pelitic rocks from Ligurian alps. Ortalli, J. (Parma Univ. (italy). 
Ist. di Scienze Fisiche); Pedrazzi, G.; Bozazzi, A.; Mariani, E.S. 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 
1988. (CONF-8810423—: Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). In Proceedings of the Latin American Conference on the 
applications of the Moessbauer effect. Order Number DE90600819. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

‘Short communication.’ CLAYS/moessbauer effect; CLAYS; ISO- 
MER SHIFT; PRESSURE DEPENDENCE; QUADRUPOLES; 
ROCKS; TEMPERATURE DEPENDENCE 


51295 (INIS-BR-1610, pp. 116) Moessbauer studies in 
volcanic material of the peruvian volcano Quimsachata. Busta- 
monte, D.A. (Universidad Nacional del Callao (Peru)); Scorzelli, 
R.B.; Mattievich, E. Centro Brasileiro de Pesquisas Fisicas, Rio de 
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Janeiro, RJ (Brazil). 1988. (CONF-8810423—: Latin American con- 
ference on the applications of the Moessbauer Effect, Rio de 
Janeiro (Brazil), 31 Oct - 4 nov 1988). In Proceedings of the Latin 
American Conference on the applications of the Moessbauer effect. 
Order Number DE90600819. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Published in summary form only. LAVA/moessbauer effect; IRON 
OXIDES; LAVA; MAGNETITE; PERU; SUPERPARAMAGNETISM; 
VOLCANIC REGIONS 


51296 (INIS-BR-1615) Study of helium diffusion, implanted 
at a cyclotron, in face-centered cubic metals: Au, Ag and Al. 
Sciani, V. Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil). 1985. 108p. (In Portuguese). Order Number 
DE90601983. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Helium in metals is produced by nuclear reactions of energetic 
particles. In nuclear technology the interest on helium in metals is 
import, due to its production by (n, a) reaction. Because helium has 
extremely low solubility in metals, the precipitation in the form of 
filled bubbles at elevated temperatures occurs, which have detri- 
mental effects on mechanical properties and may limit the lifetime of 
structural components. One typical example is the high temperature 
embrittlement. The nucleation and growth of the bubbles strongly 
depends on the mobility of the helium. This work presents the study 
of helium diffusion in Au, Ag and Al at temperatures above room 
temperature. The helium created by (n, a) reactions has been simu- 
lated by homogeneous alpha particles implantation in cyclotron, at 
room temperature, in specimens of thicknesses between 5 and 50 
um and helium concentration between 10-° to 10 ppm. After 
implantation, the specimens were dropped in a furnace in a UHV- 
chamber and the diffusion was measured by observing the 
He-release during linear and isothermal annealings. The occurence 
of free diffusion was comparing the dependence of release kinetics 
on helium concentration, sample thickness, time and heating rate to 
diffusion theory and is clearly separeted from agglomeration pro- 


cess. The diffusion constants of helium in Au, Ag and Al follow an 


Arrhenius behavior, with: Au:Do=10-'° cm*/s AH=1.70eV 
Ag:Do=10—1-2cm?/s AH=1.51eV Al:D.=10*°5cm?/s AH=1.40eV. The 
results are compared to self-diffusion and to the diffusion of other 
gases in these metals. Comparison with theoretical estimates 
favours the vacancy mechanism for helium diffusion in Au, Ag and 
Al. (author). 


51297 (INIS-SU—98, pp. 75) Radiation precesses in relativis- 
tic particle scattering on excitons and structural imperfections 
in oriented crystals. Malyshevskij, V.S. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8805309-: 18. All-Union conference on charged particle in- 
teraction with crystals, Moscow (USSR), 30 May - 1 jun 1988). In 
Summaries of reports of the 18. All-union conference on charged 
particle interaction with crystals. Order Number DE89012189. Avail- 
able from NTIS (US Sales Only), PC AO8/MF A01; INIS. 

Short Communication ELECTRONS/crystals; © POSITRONS/ 
crystals; CRYSTAL DEFECTS; ELECTROMAGNETIC RADIATION; 
ELECTRONS; CRYSTALS; INCOHERENT SCATTERING; ORIEN- 
TATION; POSITRONS; RELATIVISTIC RANGE 


51298 (INIS-SU-98, pp. 70) Orientational dependence of 
parametric X-ray yield. Kas'yan, S.V.; Morokhovskij, V.L.; Pristupa, 
V.I.; Shehagin, A.V. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1988. (In Russian). (CONF-8805309-: 18. All-Union 
conference on charged particle interaction with crystals, Moscow 
(USSR), 30 May - 1 jun 1988). In Summaries of reports of the 18. 
All-union conference on charged particle interaction with crystals. 
Order Number DE89012189. Available from NTIS (US Sales Only), 
PC A10/MF A01 - OSTI; INIS. 

L-36653. 

Short note. 1 ref.; 1 fig. ELECTRON CHANNELING/x-ray spectra; 
SILICON/electron channeling; ANGULAR DISTRIBUTION; INCI- 
DENCE ANGLE; MEV RANGE 10-100; MONOCRYSTALS; 
ORIENTATION; SILICON 


372 ERA Vol. 14, No. 23 


51299 (INIS-SU-98, pp. 136) Variation of the location of 
beryllium implanted atoms in the indium antimonide lattice on 
heating. Trokhin, A.S.; Skakun, N.A.; Stoyanova, |.G.; Deev, A.S.; 
Dudnik, V.Ya.; Kamushkin, G.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8805309-: 18. All-Union conference on charged particle in- 
teraction with crystals, Moscow (USSR), 30 May - 1 jun 1988). In 
Summaries of reports of the 18. All-union conference on charged 
particle interaction with crystals. Order Number DE89012189. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

L-36653. 

Short note. 2 refs.; 1 fig. INDIUM COMPOUNDS/antimonides; IN- 
DIUM COMPOUNDS/ion implantation; ANNEALING; BERYLLIUM; 
HIGH TEMPERATURE; ANTIMONIDES; INTERSTITIALS; RECOM- 
BINATION; TEMPERATURE DEPENDENCE 


51300 (INIS-SU-121/A, pp. 16-17) Effect of vacancy order- 
ing on TaCy annihilation radiation angular correlation spectra. 
Lipatnikov, V.N.; Rempel’, A.A.; Gusev, A.M. AN SSSR, Sverdlovsk 
(USSR). Inst. Khimii; AN SSSR, Moscow (USSR). Nauchnyj Sovet 
po Neorganicheskoj Khimii. 1989. (In Russian). (CONF-8901162-: 
Plenary and stand reports of young scientists school on solid state 
chemistry, Sverdlovsk (USSR), 30 Jan - 5 feb 1989). in Solid state 
chemistry. Summaries of reports. Order Number DE90705919. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

NS-14175. 

Short note. 1 tab. TANTALUM CARBIDES/electron-positron in- 
teractions; TANTALUM CARBIDES/vacancies; AMORPHOUS 
STATE; ANGULAR CORRELATION; ANNIHILATION; ELECTRONS; 
FINE STRUCTURE; MONOCRYSTALS; PHOTONS; POSITRONS; 
QUANTITY RATIO; VACANCIES 


51301 (INIS-SU-124/A) Proceedings of 17. All-union meet- 
ing on physics of charged particles interaction with crystals. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1988. 163p. (CONF-8705392—: 
17. All-Union meeting on physics of charged particles interaction 
with crystals, Moscow (USSR), 25-27 May 1987). Order Number 
DE90705917. Available from NTIS (US Sales Only), PC AO8/MF 
A01 - OSTI; INIS. 

L-36614. 

Individuai papers in these proceedings are indexed separately. 


51302 (INIS-SU—124/A, pp. 8-9) Dynamics of fast charged 
particle beam rotation in bended crystals. Kudryashov, N.A.; 
Petrovskij, S.V.; Strikhanov, M.N. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

Dynamics of fast charged particle beam rotation in a bended 
monocrystal is considered. Face and volume mechanisms of cap- 
ture in channels are taken into account simultaneously in the model 
presented. Functions of distribution in transverse energies (phi) of 
channeled and dechanneled particles are obtained. Charge-energy 
"scale invariance” in ion channeling with charge Z in a bended crys- 
tal determined by scale parameter W=pv/Z (p and v are pulse and 
velocity local to transverse planes) follows from the model pre- 
sented. 


51303 (INIS-SU-124/A, pp. 10-14) Non-diagonal element 
density matrix damping of fast charged particles diffracting on 
bended crystal and volumetric capture. Mazur, E.A. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel'skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 
L-36614. 





The evolution equation of a high-energy charged particle oncom- 
ing in the crystal at angle, which is considerably higher than the 
Linkhard angle relatively to crystallographic planes on the crystal 
face is obtained. The equation takes into non-diagonal elements of 
fast particle density matrix and attenuation as far as a particle 
evolves in crystal volume due to incoherent elastic and inelastic 
scattering. 8 refs. 


51304 (INIS-SU-124/A, pp. 15-17) On the appearance of a 
stochastic layer in a channeled particle flux. Koshcheev, V.P.; 
Malyutin, V.M.; Kryuchkov, Yu.Yu. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

A stochastic layer, within the limit of which particle motion 
chaotic, is shown to be formed in the flux of channeled particles 
(CP). The function of CP flux distribution within the limit of this layer 
is obtained. The length value of dechanneled ions of hydrogen 
(E=1.05 MeV) scattered by a silicon crystal determined experimen- 
tally, coincides with the calculated one, when hydrogen ion energy 
losses in (110) silicon channel are 0.46 time less than the energy 
losses of the same ions in a disoriented crystal. 1 ref.; 2 figs. 


51305 (INIS-SU—124/A, pp. 18-20) Stochasticity during chan- 
neling in ideal crystals. Los’, V.F.; Novitskij, B.G. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392—: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 
L-36614. 


Stochasticity is shown to occur in plane channeling of an ideal 
crystal. The equation obtained for the averaged function of distribu- 
tion has the form of the Fokker-Planck equation, and it means that 
the system considered becomes stochastic in the course of time. 3 
refs. 


51306 (INIS-SU-124/A, pp. 21-24) Classical microscopic 
theory of charged particle axial channeling in ordering alloys. 
Ivanov, M.A.; Kvashnina, L.B. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The channeling theory is generalized in case of ordered alloys 
when a scattering chain consists of atoms of a different type dis- 
tributed occasionally in chain nodes. The presence of atoms of a 
different type leads to the occurrence of an addend in the diffusion 
coefficient which in certain cases is turned out to be much higher in 
comparison with standard contributions of the so-called nuclear and 
electron scattering. 1 ref. 


51307 (INIS-SU-124/A, pp. 25-28) Search for finite motion 
stable states during axial channeling. Grankina, T.V.; Egorova, 
I.M.; Pokhil, G.P. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1988. (In 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

L-36614. 

Particle trajectories in axial channeling when chains in a crystal 
are ordered and channeled particles transmissed at such a distance 
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that they do not experience high multiple scattering are investigated 
by the simulation method. The program used is based on pair parti- 
cle interaction with chains for certain cases it is tested according to 
the program of pair interaction of particles with atoms. Population of 
stable motions under axis-plane mode is considered using diagram: 
“initial radius of motion - initial transverse velocity”. Stable focusing 
trajectories which do not experience high convergence with chains 
are found. They live during more than 10 oscilaation periods. 2 
refs.; 3 figs. 


51308 (INIS-SU-124/A, pp. 29-31) Investigation of angular 
and energy characteristics of channeled protons in thick tung- 
sten by the Monte-Carlo method. Lebedev, N.Yu. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A014 - OSTI; INIS. 

L-36614. 

Angular and energy characteristics of protons channeled in a 
thick target are investigated by the Monte-Carlo method. To esti- 
mate the role of a plane component under axial channeling the 
model of binary collisions with atom chain is used. Depth depen- 
dences of backscattering yield as well as angular distributions and 
spectra of 1 MeV proton energy passing to flight through Si and Au 
crystals are calculated. Beam incidence parallel to direction <111> 
when at low depths particles hit in a plane is excluded due blocking 
of plane directions by atomic chains is simulated. Increasing popu- 
lation of a plane component is observed with the increase of target 
thickness. 5 refs.; 2 figs. 


51309 (INIS-SU-124/A, pp. 32-35) Impact parameter depen- 
dence of electron slowing-down in solids. Kabachnik, N.M.; 
Kondrat’ev, V.N.; Chumanova, O.V. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel'skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

A method for calculating average proton energy losses at scatter- 
ing of solid atoms taking into account redistribution of electron 
density in a solid and proton charge screening due to electron gas 
polarization is suggested. Dependence on the aimed parameter of 
electron bremstrahlung by protons with energy E=0.2 and 1.0 MeV 
at scattering in gold is given as an example. Proton energy losses 
on isolated and solid atoms are compared. 10 refs.; 1 fig. 


51310 (INIS-SU-124/A, pp. 36-39) Non-monotonous change 
of breastwork angle under axial-to-plane transition. Lenkajt, K.; 
Germann, P.; Shtolle, R. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

A breastwork angle depending on the a incidence angle relatively 
to <110> for proton transition (E>=300 keV) <110> -> (100) and 
<100> -> (110) in silicon is measured by the method of backscat- 
tering. The yield of backscattering is measured by means of an 
electrostatic analyzer with relative resolution 1%. The PSl, breast- 
work angle is determined according to maximum of the 
backscattering yield during change of the PSI angle relatively to a 
planar channel. The results obtained are discussed in the frame- 
work of the theory of axial-to-plane transition. The theory given is 
shown to describe well the peculiarities abserved in change of the 
breastwork angle under axial-to-plane transition because it permits 
to take into account accurately effect of certain atomic chains. 4 
refs.; 3 figs.; 1 tab. 
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51311 (INIS-SU-124/A, pp. 40-42) Calculation of ion inter- 
mediate energy losses in channeling regimes. Kadmenskij, A.G.; 
Shurygina, Yu.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

L-36614. 

lon energy losses of intermediate energies (Se) in channeling 
regimes are calculated in the framework of the Firsov modified the- 
ory (FMT). FMT permits to represent S. as the function of the aimed 
parameter. The calculational results of the values of phosphorus ion 
energy losses with 30 keV energy in axial silicon channels depend- 
ing on the transverse energy as well as the value of energy losses 
for an amorphous case are presented. 8 refs.; 1 fig. 


51312 (INIS-SU-124/A, pp. 43-45) lon energy loss angular 
dependence in thin films. lferov, G.A.; Kabachnik, N.M.; Kon- 
drat’ev, V.N.; Balashova, L.L.; Chumanov, V.Ya.; Chumanova, O.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

The results of the experiment in investigation of angular depen- 
dence of H and He ion energy losses (Ep = 100-400 keV) in thin Au 
films are analysed. The method for calculation of dependence of 
average energy losses on aimed parameter AE(g) based on appli- 
cation of semiclassical approximation to a realistic atom model is 
used for analysis. Energy losses for electon excitation and ioniza- 
tion of every atom shell are calculated in the framework of 
semiclassical approximation. Effects of redistributio nof electron 
density in a solid as well as effects of dynamic screening of a mov- 
ing ion with electron gas of valent electrons are taken into account 
adolitionally for atoms entering the solid composition. The model 
used is shown to permit to describe the character of change in an- 
gular dependence with the growth of proton energy. For protons 
with 200 and 400 MeV the theory as a whole agrees well with the 
experiment. At low energy (Ep = 100 MeV) the axperimental points 
are lower than a theoretical curve. At high angles (© > 3-4 deg) for 
all energies investigated the experimental points are systematically 
lower than the calculational curves. 6 refs.; 2 figs. 


51313 


(INIS-SU—124/A, pp. 47-49) Establishment of qusi- 
equilibrium distribution of fast particles moving in plane 
channels from point of view of Gibbs ensemble formation. 
Kashlev, Yu.A.; Koshcheev, V.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 


1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The approximation process of fast particle subsystem moving in 
planar channels to the state of quasiequilibrium is investigated on 
the basis of nonequilibrium statistical thermodynamics and the the- 
ory of stochastic processes. Establishment of quasiequilibrium 
under conditions of inelastic particle scattering on electrons is sub- 
stantiated in a continuous model of planar channeling as well as in 
the supposition of low probability of energy exchange between 
particle subsystem and thermostat. In the framework of these sup- 
positions the function describing particle distribution in transverse 
energy space during rather long time interval is presented. 1 ref. 


51314 (INIS-SU—124/A, pp. 50-51) Proton energy losses in 
ordered structures. Erokhin, K.M.; Kalashnikov, N.P.; Mashinin, 
V.A.; Skachkov, E.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1988. (In 
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Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08&/MF 
AO1 - OSTI; INIS. 

L-36614. 

The problem of calculation of energy losses of protons in certain 
atomic chains and planes is considered. The saturation effect of de- 
celeration losses depending on the atomic number of the chain is 
shown to be observed in ordered atom arrangement. 3 refs.; 1 fig. 


51315 (INIS-SU—124/A, pp. 52-54) Investigation of resonance 
effects under relativistic nuclei excitation by crystal field. Shi- 


‘rokov, A.A. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 


Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

Resonance effects under relativistic nuclei excitation by a crystal 
field are investigated. Rather thick crystals for which account of tra- 
jectory curve has the principal value are considered. Computerized 
simulation of '°F relativistic nuclei motion in gold crystals is carried 
out. Relativistic nuclei redistribution according to the aimed parame- 
ters is shown to smooth the resonance but the effect remains rather 
high. 2 refs.; 1 fig. 


51316 (INIS-SU-124/A, pp. 81-83) Close collision oscilla- 
tions during relativistic electron transmission through crystal. 
Filimonov, Yu.M. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. Alil-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC AO8&/MF 
A01 - OSTI; INIS. 

L-36614. 

Probability of close collisions of 700 MeV electrons transmissed 
along <111> axes of silicon is calculated. The yield of nuclear re- 
actions obtained agrees satisfactorily with the experiment carried out 
before. It is shown that experimental oscillations observed in elec- 
tronuclear reaction yield in depth are the exhibition of the modulation 
effect caused by dynamics of electorn flux in a crystal. 3 refs.; 1 fig. 


51317 (INIS-SU-124/A, pp. 84-86) Fast electron axial chan- 
neling in silicon. Kamyshan, A.S.; Korshunov, F.P.; Lazar’, A.P. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (In Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

The results of experimental investigation of axial channeling of 
electrons with energy 2.9-4.8 MeV for crystallographic direction 
<111> in silicon film are presented. The features of the methods 
used were angular scanning of a sample by an electron beam 
under continuous mode that permittted to reduce time of measure- 
ment. Orientation dependences of a relative number of electrons 
transmissed through <111> of a silicon crystal at azimuthal angle 
10.4 deg for the energy interval investigated are presented. 2 refs.; 
2 figs. 


51318 (INIS-SU—124/A, pp. 87-89) Interpretation of measure- 
ment data on e~ energy losses in crystals. Tikhomirov, V.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8705392—: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 





In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

L-36614. 

Interpretation of measurement data on energy losses of electrons 
with energy Ey = 150 GeV in germanium crystals is given. Occur- 
rence of the energy losses peak in the region of 60-90% of Ep is 
explained by increase of e~ radiation intensity due to radiation cool- 
ing consisting in decrease of transverse energy of channeled 
electrons in radiation. 3 refs.; 1 fig. 


51319 (INIS-SU-124/A, pp. 90-92) Radiation characteristics 
of charged particles in thick oriented targets. ignat'ev, S.V.; 
Muralev, V.A.; Serebryakov, A.G.; Kabashova, N.A. Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DES0705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

The results of investigation of spectral characteristics of radiation 
of axially-channeled electrons in thick silicon crystal in direction 
<111> are presented. Consideration is carried out both in kinetic 
approximation and by the method of the numerical experiment. Par- 
ticle energy changes from 0.9 to 10 GeV, the target temperature is 
supposed to be equal to room temperature T=293K. The incidence 
angle of the particle beam equals psi, = 0.2 psic, relatively to the 
channel axis. 7 refs.; 1 fif. 1 tab. 


51320 (INIS-SU-124/A, pp. 93-95) On a hard part of spec- 
trum of electromagnetic relativistic positron radiation in 
monocrystals. Khokonov, A.Kh. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The results of calculations of 10, 20 and 55 GeV energy positron 
radiation spectrum during their channeling in a diamond monocrys- 
tal along plane (100) are presented. Exact analytical expressions for 
matrix elements entering the expression for probabilities of transi- 
tions are used for theoretical calculation of spectra. strong 
suppression of spectral density of radiation in comparison with dis- 
oriented crystal already at Planck constantw > 0.15 E is shown to 
take place at 20 GeV positron energies in a hard part of spectra. 
Spectral density of positron radiation intensity during incidence 
along plane (110) of a diamond at zero angle of flight is presented. 
5 refs.; 1 fig. 


51321 (INIS-SU-124/A, pp. 96-98) Parametric X radiation in 
case of three-wave ultimately asymmetric diffraction. 
Dubovskaya, |.Ya.; Savchuk, G.K. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8&/MF A01 - OSTI; INIS. 

L-36614. 

Parametric X radiation in case of complanar three-wave ultimately 
asymmetric diffraction is considered. The expression for angular dis- 
tribution of photons in a three-wave case emitted to the diffraction 
peak is obtained. 2 refs. 


51322 (INIS-SU-124/A, pp. 99-100) Peculiarities of spectral 
distribution of parametric X radiation in silicon. Adishchev, 
Yu.N.; Mun, V.; Uglov, S.P. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
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(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The results of experimental investigation of spectral distribution of 
parametric X radiation in silicon monocrystal in planes (110) and 
(111) are presented. The experiment is carried out with the internal 
target of the "Sirius” synchrotron with 900 MeV electrons. The 
incidence angle of electrons to the crystalline plane and the obser- 
vation angle of radiation in the direction of the incidence electron 
beam are 9.5 and 19° correspondingly. 3 refs.; 1 fig. 


51323 (INIS-SU-—124/A, pp. 101-103) Use of parametric X 
radiation for crystal structure investigation. Ivashin, A.V.; Fer- 
anchuk, |.D. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

Applicability of parametric X radiation (PXR) during X-ray 
diffraction analysis: determination of phases of crystal structure am- 
plitudes just from measurements of the PXR reflex intensities is 
considered. It is shown that investigation of PXR spectrum permits 
to determine not only the absolute value of Si, phase of a struc- 
ture amplitude, but a relative phase too. Phase reconstruction is 
possible only in case when the elementary cell of the crystal 
investigated contains a heavy atom, which contributes mainly to ab- 
sorption of X radiation. 3 refs. 


51324 (INIS-SU—124/A, pp. 104-106) Sup-barrier electron ra- 
diation during planar channeling in the presence of a magnetic 
field. Popov, D.E. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1988. (in 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC AO8/MF 
A01 - OSTI; INIS. 

L-36614. 

The effect of a constant uniform magnetic field on electron motion 
and radiation during planar channeling is investigated. A case, 
when the electron transverse energy is higher than the value of an 
interplanar potential barrier, is considered. Angular and energy de- 
pendence of frequencies and intensities at spontaneous radiation of 
normal and anomalous waves are calculated. 4 refs.; 2 tabs. 


51325 (INIS-SU-124/A, pp. 113-115) Channeling patterns 
during fast electron elastic backscattering trom monocrystals. 
Dudarev, S.L. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1988. (in Russian). 
(CONF-8705392-: 17. All-Union meeting on physics of charged par- 
ticles interaction with crystals, Moscow (USSR), 25-27 May 1987). 
In Proceedings of 17. All-union meeting on physics of charged parti- 
cles interaction with crystals. Order Number DES0705917. Available 
from NTIS (US Sales Only), PC A0&/MF A01 - OSTI; INIS. 

L-36614. 

Channeling at the elastic backscattering of fast electrons from a 
monocrystal is considered. The local eikonal approximation in a 
quantum kinetic equation for particle density matrix is used. The for- 
mulae obtained give one a solution of the problem concerning 
determination of orientational dependence of peak intensities of 
elastic reflection and plasma losses in the energy spectra of 
backscattered particles. 4 refs. 


51326 (INIS-SU-124/A, pp. 116-118) Anomalous 100 keV 
electron transmission through silicon thick crystals. Greben- 
shchikov, V.V.; Kozlovskij, S.S.; Korobochko, Yu.S.; Mineev, V.l.; 
Petrochenko, A.F. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1988. (in 
Russian). (CONF-8705392-: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
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May 1987). In Proceedings of 17. All-union meeting on physics of 
charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. 

L-36614. 

100 keV electron transmission through Al, Si monocrystals of 0.3- 
5 um thickness is investigated. Energy spectra and inten sities of a 
transmitted beam were measured. Beam transmission at target ori- 
entations either along (111), or at the angle of 1.4 deg to it, is 
studied. Channeling effects are shown to be retained up to 3 um 
thickness. Energy losses for monocrystals are approximately 3.5 
times hihger than for monocrystals in case of anomalous trans- 
parence of about 2 um thickness. 3 refs.; 3 figs. 


51327 (INIS-SU-124/A, pp. 119-123) RBS/channeling analy- 
sis of strained In,Ga,_,As films on GaAs(100). Fiagmeyer, R.; 
Hoericke, M. Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1988. (CONF- 
8705392-: 17. All-Union meeting on physics of charged particles 
interaction with crystals, Moscow (USSR), 25-27 May 1987). In Pro- 
ceedings of 17. All-union meeting on physics of charged particles 
interaction with crystals. Order Number DE90705917. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

The investigation results of strains in In,Ga,;_,As films applied on 
the substrate from GaAs(100) in direction of normal to <112> are 
presented. The films are prepared by the method of molecular epi- 
taxy with x=2-13% and thickness of 20-90 nm. The method of the 
Ruserford backscattering (RBS) of 1.7 MeV helium ions is used for 
structural analysis. The RBS method is shown to permit to obtain 
the full characteristic of (in, Ga)As/GaA structure inconsistency in- 
cluding tetragonal distortions of the films. 9 refs.; 4 figs. 


51328 (INIS-SU-124/A, pp. 124-126) Orientational phenom- 
ena in ion-implanted Si, Ge, GaAs and InSb. Belich, T.V.; Popov, 
Yu.S.; Pavlov, P.V. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1988. (in 


Russian). (CONF-8705392—: 17. All-Union meeting on physics of 
charged particles interaction with crystals, Moscow (USSR), 25-27 
May 1987). In Proceedings of 17. All-union meeting on physics of 


charged particles interaction with crystals. Order Number 
DE90705917. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

L-36614. 

The results of experiments carried out earlier on depth penetra- 
tion of radiation defects into Si and GaAs are generalized in the 
paper. Photoconductivity, photo-emf, photoluminescence, back cur- 
rents and photocurrents of the semiconductor-electrolyte system as 
well as incremental capacitance were measured. Layer-by-layer 
analysis is carried out using electrochemical etching. The depth at 
0.95 level from the value measured in saturation is taken as the 
depth of distortions. Analysis of experimental data has shown that 
the depth of penetration of electrically active does not exceed maxi- 
mum path of channeled ions. 4 refs.;1 fig.; 1 tab. 


51329 (INIS-SU-124/A, pp. 127-129) Profile calculation of 
implanted boron ions in_ silicon. Kadmenskij, A.G.;  Fa- 
jzrakhmanov, V.R.; Shurygina, Yu.A. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (in Russian). (CONF-8705392—: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The effect of correlated description of elastic and electron losses 
is analysed by the Monte-Carlo method (MCM), taking as an exam- 
ple the calculation of the distribution profile of boron ions in silicon 
in the wide range of implantation energies. The algorithm of mathe- 
matical simulation of the implanted ion profile realized in calculation 
by MCM uses the representation about binary encounters of ions 
with medium atoms at the known total transverse cross section of 
elastic scattering for the Thomas-Fermi-Moliere potential. Nuclear 
energy losses S, are determined identically by the scattering angle. 
Inelastic energy losses are calculated in the framework of the Firsov 
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modified theory using analytical approximation of wave functions of 
atomic electrons. 5 refs.; 2 figs. 


51330 (INIS-SU-124/A, pp. 130-132) Energy dependence of 
He* dechanneling in implanted at 40K and annealed GaAs. 
Tashlykov, |.S.; Pozdeeva, T.V. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The experimental results of study of GaAs crystal defect during 
Al*, P+ and As* ion implantation at E=60 keV and 40K as well as 
reconstruction of defects during annealing at T=240 and 340K are 
presented. Crystals were investigated using the methods of Ruther- 
ford backscattering and channeling in combination with changing 
energy of helium analysing ions from 0.6 to 2.0 MeV. 3 refs.; 2 
figs.; 1 tab. 


51331 (INIS-SU-124/A, pp. 133-135) Neutron fluence depen- 
dence of the parameters of proton channeling in monocrystals. 
Kazak, L.A.; Klotsman, |.S.; Puzanov, A.A. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union 
meeting on physics of charged particles interaction with crystals, 
Moscow (USSR), 25-27 May 1987). In Proceedings of 17. All-union 
meeting on physics of charged particles interaction with crystals. 
Order Number DE90705917. Available from NTIS (US Sales Only), 
PC A08/MF A01 - OSTI; INIS. 

L-36614. 

The results of investigation of changes in parameters of angular 
distributions of backscattered protons at channeling in directions 
<100>, <110> of V3Si monocrystals depending on neutron flu- 
ence (E > 0.1 MeV, = 70degC) are presented. Analysing proton 
beam with energy 600 keV had the 0.03deg angular divergence. It 
is shown that the degree of a long-range order and parameters of 
angular distributions depend on neutron fluence, and difference of 
their values in directions testifies to anisotropy of defects occurring 
in V3Si after irradiation. 1 fig.; 1 tab. 


51332 (INIS-SU-124/A, pp. 136-138) Effect of thermal 
annealing on rearrangement of defective structure of 
ion-implanted GaAs. Boyarko, E.Yu.; Verigin, A.A. Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR). Nauchno-issiedovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392—: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 

L-36614. 

Behaviour of defects of the implanted layer of GaAs crystals 
annealed in the temperature range from 200 to 900degC is investi- 
gated by the method of Rutherford backscattering of channeled 
ions. GaAs crystals are implanted by the S ion disoriented beam 
with 100 keV energy up to the 10'cm-* dose. Analysis of the 
results obtained permits to mark several stages of annealing: 200- 
300degC - partial ordering of a disordered layer (DL), 300-500degC 
- defects of DL are stable, formation of defects of a transition region 
(TR); 500-700degC -DL annealing, further generation of TR defects; 
700-900degC -TR annealing. 3 refs.; 1 fig.; 1 tab. 


51333 (INIS-SU-124/A, pp. 139-141) Peculiarity of defect ac- 
cumulation kinetics in indium antimonide. Gorshkov, O.N.; 
Tetel’baum, D.I.; Belonozhkin, A.N. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All-Union meeting 
on physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 
L-36614. 





Kinetics of point defect accumulation is analysed by numerical so- 
lution of a set of equations of defect formation in the approximation 
of single-phase generation of defects in depth. A set of equations, 
describing the generation of Frenkel pair components, their direct 
recombination, drift of vacancies to pores and interstitials to the sur- 
face, is presented. Comparison of theoretical, and experimental 
data obtained for nitrogen ions with 150 keV energy at ion current 
density 1 mA/cm? permits to choose the swelling model based on 
the representation about interstitial yield on the crystal surface and 
its additional construction. 4 refs.; 1 tab. 


51334 (INIS-SU-124/A, pp. 142-143) Indium _ proton- 
stimulated diffusion in HgCdTe crystals. Kiryushkin, E.M.; 
Kuznetsov, N.V.; Lilenko, Yu.V. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1988. (in Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

The effect of indium low-temperature proton-stimulated diffusion 
(PSD) in HgCdTe n-type crystals is investigated. The indium layer 
sprayed of 100-120A thickness is irradiated by protons with 200 and 
500 keV energies of 10'Scm~? integral dose at 0.1ukA/cm? current 
density. Indium atom distribution in depth is determined by the mass 
spectrometry method. Irradiation by protons is shown to lead to in- 
dium diffusion into sample depth at distance up to 2-5um depending 
on proton energy. Maximum indium content is observed in the re- 
gion of maximum generation of defects. The impurity migration 
barrier obviously decreases during proton irradiation. 3 refs.; 1 fig. 


51335 (INIS-SU-124/A, pp. 156-158) On feasibility of MGTS- 
20 isochronic cyclotron for investigation of solids by 
backscattering method. Afonin, O.F.; Zabrodin, B.V. Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1988. (In Russian). (CONF-8705392-: 17. All- 
Union meeting on physics of charged particles interaction with 
crystals, Moscow (USSR), 25-27 May 1987). In Proceedings of 17. 
All-union meeting on physics of charged particles interaction with 
crystals. Order Number DE90705917. Available from NTIS (US 
Sales Only), PC AO&/MF A01 - OSTI; INIS. 

L-36614. 

Applicability of the MGTs-20 isochronous cyclotron to investigate 
solids by the backscattering (BS) method is considered. The cy- 
clotron basic design, its performance and characteristics of the 
beams obtained are considered. The technique of BS spectra de- 
tection is processed at random targets with different elementary 
composition. Helium-4 ion beams with 5.5MeV energy (at accelera- 
tion of two-charged ions) and 2.5Mev energy (at acceleration of 
one-charged ions) are used. 3 refs.; 1 tab. 


51336 (INIS-SU-124/A, pp. 161-163) Effect of Si* and Sb* 
ion implantation on chromium silicide formation at pulsed heat 
treatment. Bykovskij, Yu.A.; Zenkevich, A.V.; Kulikauskas, V.S.; 
Lyudchik, O.R.; Nevolin, V.N. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1988. (In Russian). (CONF-8705392-: 17. All-Union meeting on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 25-27 May 1987). In Proceedings of 17. All-union meeting 
on physics of charged particles interaction with crystals. Order 
Number DE90705917. Available from NTIS (US Sales Only), PC 
AO8/MF A01 - OSTI; INIS. 

L-36614. 

Dynamics of silicide formation in the chromium-ion-implantated 
silicon system at second treatment is studied. Implanted and nonim- 
planted silicon with Sit and Sb* ions with 25 keV energy and 
2x10'5 cm-2 and 6x10'4 cm-* doses correspondingly is used as a 
substrate. The temperature of samples during treatment varies 
within 750-1000%egC limit depending the beam power. Investigation 
of silicon annealing quality, mass transfer character in the Cr-Si 
system is carried out by the methods of backscattering of He* ions 
with 1.5 MeV enerfy channeling. Preliminarily implantation is shown 
to slow the process of silicide formation. 2 refs.; 2 figs. 
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51337 (INIS-SU-125/A, pp. 10-11) Luminescence of 
europium-doped yttrium oxysulfide films. Maksimovskij, S.N.; 
Sidorov, P.P. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (in 
Russian). In Experimental and theoretical physics. Collection. Or- 
der Number DE90705914. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Spectroscopic investigation of Y2O2S:Eu epitaxial film lumines- 
cence at 77 and 300 K is carried out. It is shown for the first time 
that luminescence is caused by two types of activator centers. Cen- 
ters with C3, symmetry is the main type of radiator centers. It 
causes high intensity of Eu** ion radiation. The center of the sec- 
ond type has probably the C, symmetry. 5 refs.; 1 tab. 


51338 (INIS-SU-126/A, pp. 152) Fabrication of Csi(Na) large- 
size scintillation crystals highly transparent with respect to 
activator luminescence. Goriletskij, V.|.; Mitichkin, A.l.; Panova, 
A.N.; Shakhova, K.V.; Ehjdel’man, L.G. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805333—: 8. All-Union conference on 
methods of preparation and analysis of high-purity substances, 
Gorki (USSR), 17-20 May 1988). In Theses of the 8. All-Union con- 
ference on methods of preparation and analysis of high-purity 
substances. Pt. 2. Order Number DE90705915. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. CESIUM IODIDES/scintillations; CESIUM IODIDES/ 
sodium additions; ABSORPTION SPECTRA; SCINTILLATIONS; IN- 
FRARED SPECTRA; MONOCRYSTALS 


51339 (INIS-SU-126/A, pp. 170-171) Homogeneity of activa- 
tor center distribution in Nal(Tl) large-size crystals. Zaslavskij, 
B.G.; Kudin, A.M.; Panova, A.N.; Protsenko, V.G.; Uglanova, V.V.; 
Ehjdel’man, L.G. AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805333-—: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. SODIUM IODIDES/scintillations; SODIUM IODIDES/ 
thallium additions; MONOCRYSTALS; SCINTILLATIONS; THERMO- 
LUMINESCENCE 


51340 (INIS-SU-126/A, pp. 209-210) Photoluminescence of 
cadmium telluride high-purity epitaxial layers fabricated 
by chemical metallo-organic compound vapor deposition. 
Sennikov, P.G.; Shakarov, M.A.; Liverko, V.N.; Ryabov, L.G.; Bat- 
manov, S.M. AN SSSR, Gor'’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805333-: 8. All-Union conference on methods of preparation and 
analysis of high-purity substances, Gorki (USSR), 17-20 May 1988). 
In Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt. 2. Order Number 
DE90705915. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

MTs-01354. 

Short note. CADMIUM TELLURIDES/photoluminescence; PHO- 
TOLUMINESCENCE; CHEMICAL VAPOR DEPOSITION; EPITAXY; 
FILMS; INFRARED SPECTRA; LASER RADIATION; LOW 
TEMPERATURE; TEMPERATURE DEPENDENCE; ULTRALOW 
TEMPERATURE 


51341 (INIS-SU-126/A, pp. 208-209) Photoluminescence and 
EPR of high-purity and fast electron-irradiated ZnSe. Martynov, 
V.N.; Gorn, 1.A.; Volkova, E.S.; Grinev, V.I.; Ladygin, E.A. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-—: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 
MTs-01354. 
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Short note. ZINC SELENIDES/physical radiation effects; ELEC- 
TRON BEAMS; ELECTRON SPIN RESONANCE; EXCITONS; MEV 
RANGE 01-10; PHOTOLUMINESCENCE; POLYCRYSTALS; RE- 
COMBINATION 


51342 (INP—1290/PS) Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Bara, J.J.; Ruebenbauer, K.; 
Stachura, Z. (eds.). Uniwersytet Jagiellonski, Cracow (Poland). Inst. 
Fizyki. 1985. 487p. (CONF-8504342-: 20. winter school on physics, 
Zakopane (Poland), 13-26 Apr 1985). Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Application of nuclear methods such a uses of muon beams, level 
mixing resonance, Moessbauer effect in experimental studies of 
solid state physics are presented. (M.F.W.). 


51343 (INP—1290/PS, pp. 23-49) uSR and conventional 
hyperfine interaction methods - a comparison. Karlsson, E. (Up- 
psala Univ. (Sweden). Inst. of Physics). Uniwersytet Jagiellonski, 
Cracow (Poland). Inst. Fizyki. 1985. (CONF-8504342-: 20. winter 
school on physics, Zakopane (Poland), 13-26 Apr 1985). In Con- 
densed matter studies by nuclear methods. V.2. Proceedings of 20 
winter school on physics, Zakopane, Poland, 20-26 April 1985. Or- 
der Number DE90603044. Available from NTIS (US Sales Only), 
PC A21/MF A01 - OSTI; INIS. 

The method of muon spin rotation is introduced. Analogies be- 
tween uSR, PAC and NMR are stressed and a few examples are 
given of application to different fields: light particle diffusion, mag- 
netism and semiconductors. 26 refs., 17 figs. (author). 


51344 (INP—1290/PS, pp. 50-69) Level mixing resonances 
and some applications to nuclear physics and to solid state 
physics. Scheveneels, G. (Louvain Univ. (Belgium). Inst. for 
Nuclear- and Radiationphysics); Hardeman, F.; Put, P.; Cousse- 
ment, R. Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 
1985. (CONF-8504342-: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Level mixing resonance method is shortly described and possible 
applications of this method to solid state and nuclear physics is 
given. Experiments on isomeric states produced and aligned by 
nuclear reaction in a single crystal with hexagonal structure are pre- 
sented. 11 refs., 13 figs., 1 tab. (L.I.). 


51345 (INP-1290/PS, pp. 318-339) Anisotropy of the recoil- 
less fraction. A neutron diffraction and Moessbauer effect 
points of view. Birchall, T. (McMaster Univ., Hamilton, ON 
(Canada). Dept. of Chemistry); Denes, G.; Pannetier, J.; Rueben- 
bauer, K. Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 
1985. (CONF-8504342-: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 

Anisotropy of the recoilless fraction in Moessbauer spectra is due 
to the anisotropy of atomic vibrations. The latter anisotropy can be 
measured by the X-ray or neutron diffraction methods in the case of 
crystalline solids. Similar information can be obtained using single 
crystal Moessbauer sources or absorbers. For polycrystalline 
Moessbauer samples - randomly oriented - the available information 
is more limited and the vibrational anisotropy manifests itself as the 
Goldanskii-Karyagin effect. In the case of randomly oriented non- 
crystalline solids diffraction methods are useless, but the 
Goldanskii-Karyagin effect still exists. Therefore, it is important to 
compare both methods, i.e. the diffraction and the Moesssbauer ef- 
fect, in order to see detaily what kind of information can be gained 
by each of them and to how extend they are compatible. The dis- 
cussion is mainly concerned with the Moessbauer method as less 
frequently used one and more promising in the case of amorphous 
materials. Some recent experimental results obtained for a-SnF2 
are used to illustrate the main ponts considered. 24 refs., 3 figs., 1 
tab. (author). 
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51346 (INP—1290/PS, pp. 405) Depth selective X-ray - e— 
coincidence Moessbauer scattering experiment. Bara, J.J. (Uni- 
wersytet Jagiellonski, Cracow (Poland). Inst. Fizyki); Bogacz, B.F. 
Uniwersytet Jagiellonski, Cracow (Poland). Inst. Fizyki. 1985. 
(CONF-8504342—: 20. winter school on physics, Zakopane 
(Poland), 13-26 Apr 1985). In Condensed matter studies by nuclear 
methods. V.2. Proceedings of 20 winter school on physics, Za- 
kopane, Poland, 20-26 April 1985. Order Number DE90603044. 
Available from NTIS (US Sales Only), PC A21/MF A01 - OSTI; INIS. 
Short note. 2 refs. ELECTRON BEAMS/coincidence methods; 
ELECTRON BEAMS/moessbauer effect; CONVERSION; ENERGY 
RESOLUTION; IRON 57; KEV RANGE 01-10; X RADIATION 


51347 (KFK-4492) Range of applications of modern super- 
conducting synchrotron radiation sources using the source 
planned at Karlsruhe (KSSQ) as an example. Moser, H.O. (ed.). 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Mikrostrukturtechnik (IMT). Jun 1989. 133p. (In German). Order 
Number DE90707532. Available from NTIS (US Sales Only), PC 
A07/MF AO1. 

The performance of the Karlsruhe synchrotron radiation source 
which was designed originally for X-ray deep-etch lithography 
comes close to that of first and second generation synchrotron radi- 
ation sources. The range of applications spanned by KSSQ is 
therefore quite similar to that of those machines. The present report 
displays a first collection of topics from the fields of surface analy- 
sis, solid state and materials research, and biology which could be 
investigated using KSSQ by interested groups coming from KfK and 
its surroundings. (orig.). 


51348 (LA-UR-89-3058) Coherence and chaos in con- 
densed matter. Bishop, A.R. Los Alamos National Lab., NM (USA). 
1989. 21p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract W-7405-ENG-36. (CONF-8907148-1: Nonlinear 
physical phenomena, Brasilia (Brazil), 3-21 Jul 1989). Order Num- 
ber DE90000599. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

This paper discusses the following topics: nonlinearity in 
condensed matter; coherence and chaos in spatially extended con- 
densed matter systems; nonlinearity and magnetism; and solitons 
and conducting polymers. 52 refs., 7 figs. (LSP) 


51349 (LA-UR-89-3143) Stable simulations of many fermion 
systems. Loh, E.Y. Jr.; Gubernatis, J.E.; Scalapino, D.J.; Sugar, 
R.L.; White, S.R.; Scalettar, R.T. Los Alamos National Lab., NM 
(USA). [1989]. 138p. Sponsored by U.S. DOE Management & Admin- 
istration. DOE Contract W-7405-ENG-36. (CONF-8908106-3: Los 
Alamos workshop on quantum simulations of condensed matter, Los 
Alamos, NM (USA), 8-11 Aug 1989). Order Number DE90001840. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

As the inverse temperature 6 becomes large, the diverse numeri- 
cal scales present in exp(—GH) plague simulations of many-fermion 
systems on finite-precision computers. Representation of matrices in 
factorized form stabilizes these calculations, allowing efficient, low- 
temperature studies of condensed-matter models. 


51350 (LA-UR-89-3231) Quantum Monte Carlo simulations 
of the one-dimensional extended Hubbard model. Somsky, 
W.R.; Gubernatis, J.E. Los Alamos National Lab., NM (USA). 1989. 
11p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract W-7405-ENG-36. (CONF-8908106—1: Los Alamos work- 
shop on quantum simulations of condensed matter, Los Alamos, 
NM (USA), 8-11 Aug 1989). Order Number DE90000688. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We report preliminary results of an investigation of the thermody- 
namic properties of the extended Hubbard model in one- dimension, 
calculated with the world-line Monte Carlo method described by 
Hirsch et al. With strictly continuous world-lines, we are able to 
measure the expectation of operators that conserve fermion number 
locally, such as the energy and (spatial) occupation number. By 
permitting the world-lines to be “broken” stochastically, we may also 
measure the expectation of operators that conserve fermion number 
only globally, such as the single-particle Green’s function. For a 32 
site lattice we present preliminary calculations of the average elec- 
tron occupancy as a function of wavenumber when U = 4, V = 0 
and 6 = 16. For a half-filled band we find no indications of a Fermi 





surface. Slightly away from half-filling, we find Fermi-surface-like be- 
havior similar to that found in other numerical investigations. 8 refs., 
3 figs. 


51351 (LIU-TEK-LIC—1 986-20) ESR-studies of radiation in- 
duced defects in simple organic molecules in the solid state. 
Lindgren, M. Linkoeping Univ. (Sweden). Dept. of Physics and Mea- 
surement Technology. Apr 1986. 6p. Order Number DE90601984. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

in this thesis it will be shown how the structure of some radicals 
derived from organic molecules can be established. Studies in radi- 
ation induced defects in more complicated systems where ESR 
(electron spin resonance) is used together with other spectroscopic 
methods are also included. (G.B.). 


51352 (ND-R-911(S)) FIREBIRD 3 (HELLFIRE 7): a com- 
puter program for calculating the positions of reflections on 
X-ray powder diffraction records, interplanar angles, crystallo- 
graphic densities and assigning indices to X-ray powder 
diffraction records. Ferguson, |.F.; Rogerson, A.H.; Wolstenholme, 
J.F.R.; Duckworth, M.R.; Fox, R.S.; Hughes, T.E. UKAEA Northern 
Research Labs., Springfields (UK). Jun 1988. 42p. Available from 
Also available from H.M. Stationery Office, London, price Pound 
12.00. 

The program input consists of a definition of the unit cell, e.g. its 
space group, and dimensions; and the X-ray wavelengths used. 
From these data the program lists the positions of all the crystallo- 
graphically possible X-ray Bragg reflections up to a maximum of 
1000. If required, interplanar angles and crystal densities can be 
calculated. The program can vary the given unit cell dimensions and 
compare the resultant Bragg reflection positions with experimentally 
observed values, thereby acting as a guide for the assignment of 
Miller indices to X-ray powder patterns. FIREBIRDS is written in 
FORTRAN 77 for use on an ICL 3980 computer, and represents 
part of the HELLFIRE suite of computer programs. (author). 

51353 


(ORNL/FTR-3357) [Rainbows in ion channeling: 


Resonances and trajectories, Cavtat, Yugoslavia, and visit to 


Aarhus, Denmark, August 5-16, 1989]: Foreign trip report. 
Datz, S. Oak Ridge National Lab., TN (USA). 29 Aug 1989. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017568. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the XIll International Conference on Atomic 
Collisions in Solids in Aarhus, Denmark, and presented an invited 
lecture on “Dielectronic Recombination in Crystal Channels.” He 
then participated in the Workshop on Rainbow Scattering and pre- 
sented an invited paper entitled “Rainbows in lon Channeling: 
Resonances and Trajectories.” This was sponsored by the United 
States-Yugoslavia Joint Committee for Scientific and Technical Co- 
operation. It brought together nuclear, atomic, molecular, and 
condensed matter physicists (all of whom have encountered rain- 
bow phenomena), who joined together to find a common theoretical 
ground and a possible coupling with catastrophy theory. 


51354 (ORNL/FTR-3376) [Research on ion implantation and 
annealing effects of deuterium into SIC, Garching, W. Germany, 
Guildtord, England, Strasbourg, France, and Juelich, W. Ger- 
many, March 1—August 27, 1989]: Foreign trip report. Withrow, 
S.P. Oak Ridge National Lab., TN (USA). 13 Sep 1989. 19p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE89017506. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The traveler was on foreign research assignment at the Max- 
Planck-Institut fuer Plasmaphysik at Garching bei Muenchen, FRG, 
from March through August 1989. He participated in research in the 
area of ion implantation of deuterium into SiC and subsequent an- 
nealing effects. The traveler attended and presented papers on 
work done in the Solid State Division at ORNL at two conferences: 
the Low Energy lon Beam-5 Conference held at Guildford, UK, and 
the European Materials Research Society Conference at Stras- 
bourg, France. Seminars were also presented during a laboratory 
visit to Kernforschungsaniage, Juelich, FRG, and at IPP. 


51355 (SAND-89-0991C) Shock-induced solid state reac- 
tions and phase transitions: X-ray profile studies on 
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shock-modified Fe30, and ZrO. powders. Zhang, Y.; Morosin, 
B.; Graham, R.A.; Hubbard, C.R.; Stewart, J.M. Sandia National 
Labs., Albuquerque, NM (USA). 1989. 4p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. 70N-ANB- 
7HO710. (CONF-890812-50: American Physical Society topical 
conference on shock compression of condensed matter, Albu- 
querque, NM (USA), 14-17 Aug 1989). Order Number DE90000669. 
Availabie from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Powder compacts of magnetite and zirconia have been subjected 
to controlled, quantitative high pressure shock loading at peak pres- 
sures from 5-27 GPa. X-ray diffraction lines are broadened, 
indicating considerable reduction of the crystallite size and introduc- 
tion of residual microstrain. At higher pressures, different 
shock-induced reactions are observed in these two materials. 10 
refs., 2 figs., 2 tabs. 


51356 (UUIP—1187) Magnetic hyperfine field at Pt in Gd. 
Mayer, A.; Carisson, G.; Johansson, K.; Karlsson, E. Uppsala Univ. 
(Sweden). Inst. of Physics. Oct 1988. 11p. Order Number 
DE90601986. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

The magnetic hyperfine field at 19*Pt nuclei in polycrystalline Gd 
has been studied using the time integral perturbed angular correla- 
tion technique (IPAC). Results are given for applied fields ranging 
from 0.2 T to 3.3 T. Between 13 K and 300 K the temperature de- 
pendence of the hyperfine field does not follow that of the host 
magnetization, which suggests the existence of a local moment on 
Pt. Extrapolating the measured value at 30 K yields a saturation hy- 
perfine field B,(0 K)=-71(4)T. The results are discussed on the 
basis of different models. (authors). 


51357 Effects of mass enhancement on cooper pairing in 
heavy-fermion superconductors. Fenton, E.W. (National Re- 
search Council of Canada, Ottawa). vp. of Novel superconductivity. 
Wolf, S.A.; Kresin, V.Z. (eds.) Plenum Press, New York, NY (US) 
(1987). (CONF-870682-: International workshop on novel mecha- 
nisms of superconductivity, Berkeley, CA (USA), 22-26 Jun 1987). 

With M* x 200 mg (including in superconductors CeCu2Siz, 
UBei3, and UPts) due mainly to many-body enhancement rather 
than a band structure effect, as confirmed recently by deHaas-van 
Alphen experiments on CeCug and UPt,, effects of the mass en- 
hancement taken alone will be shown to be: (a) the coulomb 
pseudopotential .* operating in a frequency range a few times the 
Debye frequency wp is as usual much smaller than » operating in a 
much larger range Er, where Er is of usual magnitude; (b) Migdal’s 
theorem holds for usual electron-phonon interactions and for any in- 
teraction operating within a frequency range comparable to wp or 
smaller; and (c) the usual coulomb and phonon-mediated electron- 
electron interactions cannot be causing the superconductivity. 
Conditions (a) and (b) occur rather than intuitive results expected if 
m* were a band mass because enhancement of the quasiparticle 
density of states by many-body effects does not mean any en- 
hancement at all of the electron density of states. 


51358 RVB theory of high T. superconductivity. Anderson, 
P.W. (Joseph Henry Labs., Princeton, NJ (USA)). vp. of Novel su- 
perconductivity. Wolf, S.A.; Kresin, V.Z. (eds.) Plenum Press, New 
York, NY (US) (1987). (CONF-870682-: International workshop on 
novel mechanisms of superconductivity, Berkeley, CA (USA), 22-26 
Jun 1987). 

An RVB theory of high T. superconductivity is developed. The re- 
sulting model system agrees quite well with several experimentally 
determined effects that have confounded modelers using other su- 
perconducting theories. 


51359 Laser photochemical growth of amorphous silicon at 
low temperatures and comparison with thermal chemical vapor 
deposition. Eres, D. (Oak Ridge National Lab., TN (USA). Solid 
State Div.); Lowndes, D.H.; Geohegan, D.B.; Mashburn, D.N. vp of 
Laser and particle-beam chemical processing for microelectronics. 
Ehrlich, D.J.; Higashi, G.S.; Oprysko, M.M. Materials Research So- 
ciety, Pittsburgh, PA (1988). (CONF-8711147-: Laser and 
particle-beam chemical processing for microelectronics, Boston, MA 
(USA), 30 Nov - 3 dec 1987). 

Pulsed ArF (193 nm) excimer laser radiation has been used to 
dissociate disilane (SipHg), resulting in photochemically controlled 
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deposition of amorphous Si thin films. A high stability HeNe (6328 
A) laser was used for precise in situ monitoring of film deposition 
rates, under varying deposition conditions. A helium window purge 
nearly eliminated Si film deposition on the chamber windows. With 
the excimer laser beam parallel to the substrate, deposition of amor- 
phous Si can be controlled entirely by the photon fluence (negligible 
background thermal growth) at temperatures from room temperature 
up to 400°C. Reasonable photolytic deposition rates (>1 A/sec) 
are combined with “digital” control of film thickness (>0.02 A/laser 
pulse). Activation energies of 1.50 (+-0.1) eV and 0.09 (+-0.02) eV 
were found for pyrolytic and photolytic deposition, respectively. 


51360 Structure of ND,F-Il. Lawson, A.C. (Los Alamos National 
Lab., NM (USA)); Roof, R.B.; Jorgensen, J.D.; Morosin, B.; 
Schriber, J.E. Acta Crystallographica, Section B: Structural Science 
(Denmark), 45(3): 212-218 (1 Jun 1989). DOE Contract W-31109- 
ENG-38;AC04-76DP00789. 

The naenel structure of ND,F-II has been determined at 4.69 kbar 
(4.69x10° kPa) at room temperature [a)=8.508(1), ¢)=16.337(2) A, 
V=1024.1(2) A®, Rwp=2.91% for 250 reflections]. The structure is 
rhombohedral, space group R&3c, with 24 molecules per hexagonal 
unit cell. Like its parent phase, ND,F-I with the hexagonal wurtzite 
structure, it consists of corner-sharing tetrahedral units. However, it 
has a structure that is topologically distinct from that of the ND4F-| 
phase and that accounts for the 28% volume collapse observed at 
the I-Il transition. The transition is accomplished by filling the empty 
space in the parent structure, with reductions in the volumes of the 
tetrahedral units of only 2.4-5.2%. The ND,F-ll phase was found to 
be stable down to at least 50 K, and its thermal expansion was de- 
termined. The anisotropic compressibilty of the ND,F-| phase at 
room temperature is also reported. (orig.). 
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Refer also to citation(s) 49741, 49945, 49947, 50283, 50285, 
50289, 51350 


51361 (BNL-43159) Magnetization of internal-tin processed 
Nb3Sn wire. Ghosh, A.K.; Suenaga, M. Brookhaven National Lab., 
Upton, NY (USA). [1989]. 3p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-8902131-1: 6. 
Japan-US workshop on high field superconductors, Boulder, CO 
(USA), 22-24 Feb 1989). Order Number DE89017616. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This note briefly describes critical current and magnetization data 
taken on NbsSn wire which have been recently manufactured by 
some of the US manufacturers. 6 refs., 3 figs., 1 tab. 


51362 (CONF-890971—1) Theory of strongly fluctuating su- 
perconductivity. Liu, S.H. Oak Ridge National Lab., TN (USA). 
Sep 1989. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. From Conference on superconductivity 
and applications; Buffalo, NY (USA); 19-21 Sep 1989. Order Num- 
ber DE90001073. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

In superconductors with short coherence lengths, such as the 
copper oxides, the order parameter is prone to phase fluctuations. 
Josephson showed that phase fluctuations are coupled to the den- 
sity of Cooper pairs so that they are always accompanied by space 
and time varying supercurrents. In this paper we show how the vari- 
ation of the order parameter, its phase, and the charge density can 
be mapped onto a magnetic problem by a real space extension of 
the pseudo-spin representation of Anderson. It is shown that at long 
wavelengths the charge fluctuation is asymptotically decoupled from 
the order parameter fluctuation so that the problem is isomorphic to 
the XY model. In particular, at low temperatures there exist collec- 
tive excitations, the so-called phase waves, which are analogous to 
spin waves in magnetic systems. Two experiments are proposed to 
test the theoretical predictions. 13 refs. 


51363 (INIS-SU—125/A, pp. 28-30) Submillimeter dielectric 
properties of substrates for high-temperature superconducting 
films. Gorshunov, B.P. (AN SSSR, Moscow (USSR). Inst. Obshchej 
Fiziki); Kozlov, G.V.; Sirotinskij, O.1.; Chernyshev, ILM. AN SSSR, 
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Moscow (USSR). Fizicheskij Inst. 1989. (In Russian). In Experimen- 
tal and theoretical physics. Collection. Order Number DE90705914. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

The results of measurements of dielectric properties of materials 
in the 150-1030 GHz range are presented. Recommendations on 
their application as sublattices for high-temperature superconducting 
films are given. The materials investigated are arranged as far as 
dielectric losses growing in the vicinity of 90 K temperatures as fol- 
lows: MgO, TiOz, phianite, SrTiO3. 8 refs.; 3 figs.; 1 tab. 


51364 (INIS-SU-125/A, pp. 31-34) On superconductivity 
induced by electromagnetic radiation. Gulyan, A.M. (AN Armyan- 
skoj SSR, Ashtarak (USSR). Inst. Fizicheskikh Issledovanij); 
Mkrtchyan, V.E. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
(In Russian). In Experimental and theoretical physics. Collection. 
Order Number DE90705914. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

It is shown that the high-frequency electromagnetic field cannot 
stimulate superconductivity in ideal monocrystalline films of super- 
conductors. Stimulation is possible only in “dirty” samples. Critical 
concentration of impurities, when the stimulation effect occurs, is 
estimated. The results are useful when analyzing experimental data 
on high-temperature superconductors. 6 refs. 


51365 (INIS-SU-126/A, pp. 72-73) Effect of impurity concen- 
tration and crystal defects on niobium superconducting 
transition temperature. Burkhanov, G.S.; Bychkova, M.l. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. NIOBIUMAransition temperature; CRYSTAL DOPING; 
INTERSTITIALS; NIOBIUM; QUANTITY RATIO; SUPERCONDUC- 
TIVITY 


51366 (INIS-SU-126/A, pp. 250) Effect of heat treatment on 
Y,Ba,Cu,07_, ceramic superconducting transition tempera- 
ture. Zharikov, O.V.; Kokotin, A.N.; Nikolaev, R.K.; Sidorov, N.S. 
AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805333-: 8. All- 
Union conference on methods of preparation and analysis of 
high-purity substances, Gorki (USSR), 17-20 May 1988). In Theses 
of the 8. All-Union conference on methods of preparation and analy- 
sis of high-purity substances. Pt. 2. Order Number DE90705915. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

MTs-01354. 

Short note. BARIUM COMPOUNDS ‘transition — tem- 
perature; CUPRATES*Atransition temperature; YTTRIUM 
COMPOUNDS ‘transition temperature; ANNEALING; CERAMICS; 
CRYSTAL-PHASE TRANSFORMATIONS; CUPRATES; HIGH 
TEMPERATURE; SUPERCONDUCTIVITY; TEMPERATURE DE- 
PENDENCE; VERY HIGH TEMPERATURE 


51367 (INIS-SU-130, pp. 31-32) Y,Ba2Cu,07_, films on dif- 
ferent substrates prepared by laser sputtering. Jovchik, V.A.; 
Rodin, V.V.; Pashkin, Yu.A. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. (In Russian). In Experimental and theoretical physics. 
Collection. Order Number DE90705912. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Y;BagCu307_, films on SrTiO3(100), SrTiO3(110), BaF2(111), 
LiNbO3(0112), ZrO2(110) substrates, superconducting at liquid ni- 
trogen temperature are produced by pulsed laser sputtering. Their 
superconducting and structural features are investigated. Film prop- 
erty dependence on laser radiation power density in the course of 
sputtering is discussed. 6 refs.; 1 fig. 


51368 (JINR-E—17-88-624) Cu-O chains in YBa2Cu307_; 
and the phonon mechanism of high T, superconductivity. Gal- 
baatar, T.; Rakauskas, R.J.; Sulskus, J. Joint Inst. for Nuclear 





Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation. 1988. 10p. Order Number DE90603502. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Within the phonon mechanims the effect of the interplay of high 
and low frequency quasi-local modes, involving the longitudinal and 
transversal vibrations of oxygen atoms in the Cu-O chains on the 
superconductivity in YBapgCu307_, is studied. The possibility of en- 
hancing T- due to this interplay is demonstrated numerically. A 
strong normal isotope effect is predicted. The adiabatic potential for 
the high-frequency mode is obtained by considering the cluster (Cu- 
O-Cu)** by the Hartree-Fock method with pseudopotential. it is 
shown that the in-chain copper lons are 1* valence state. The cal- 
culations including vectorized codes have been performed on the 
array processor EC 2706. 4 tabs. 


51369 (LA-UR-89-3037) Superconductivity from finite-u va- 
lence fluctuations. Brandow, B.H. Los Alamos National Lab., NM 
(USA). 1989. 7p. Sponsored by U.S. DOE Management & Admin- 
istration. DOE Contract W-7405-ENG-36. (CONF-890953-6: 
International conference on the physics of highly correlated electron 
systems, Santa Fe, NM (USA), 11-15 Sep 1989). Order Number 
DE90000603. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The finite-U pairing mechanism of Newns is explored by an adap- 
tation of our previous U = oo variational treatment of the Anderson 
lattice. This pairing mechanism is found to be opposed by a mag- 
netic tendency arising from Gutzwiller renormalization of the 
hybridization. This competition restricts superconductivity to the pa- 
rameter regime A 2 U, and this also reproduces the parabolic rise 
and fall of T. in Lag_,Sr,CuO, with increasing x. Re-analysis of the 
photoemission and BIS data for CuO reveals that indeed A 2 U for 
this compound, contrary to previous work. 12 refs. 


51370 (LA-UR-89-3221) uSR investigation of magnetism 
and superconductivity in (Y;_,Prx)Ba2Cu307. Cooke, D.W.; 
Kwok, R.S.; Jahan, M.S.; Lichti, R.L.; Adams, T.R.; Boekema, C.; 
Dawson, W.K.; Kebede, A.; Schwegler, J.; Crow, J.E.; Mihalisin, T. 
Los Alamos National Lab., NM (USA). 1989. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-890953—4: International conference on the physics of highly 
correlated electron systems, Santa Fe, NM (USA), 11-15 Sep 
1989). Order Number DE90000689. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Muon spin rotation and relaxation techniques have been used to 
study the superconductivity and magnetism in (Y;_,Prx)BazCug07 
(O<x<1) and PrBazCugO¢. Clear evidence for magnetic ordering of 
the Cu moments within the Cu-O planes is seen. Additionally, a 
lower magnetic transition is observed which, based upon previous 
work, has been associated with the ordering of Pr moments on the 
Y sublattice of the YBapCu30, structure. For x = 1, the upper Neel 
temperature Ty; is ~270 K and the magnitude of the fully devel- 
oped local magnetic field is ~16 mT. Below the lower Neel 
temperature Tyo = 17 K, the magnitude of the static field is reduced 
to ~12 mT. For 0.4<x<0.54, there appears to be a coexistence re- 
gion of long-range magnetism and superconductivity. 4 refs., 5 figs. 


51371 (ORNL/FTR-3367) [Effects of grain boundary chem- 
istry on critical current density in oxide superconductors]: 
Foreign trip report, August 13-26, 1989. Kroeger, D.M. Oak 
Ridge National Lab., TN (USA). 11 Sep 1989. 17p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract ACO5- 
840R21400. Order Number DE89017780. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The traveler attended a NATO Advanced Study Institute on 
Physics and Materials Science of High Temperature Superconduc- 
tors, and presented a paper entitled “Effects of Grain Boundary 
Chemistry on Critical Current Density in Oxide Superconductors.” 
Work of particular interest to the ORNL program on superconductiv- 
ity described preparation and properties of a randomly oriented 
polycrystalline silver/B-Sr-Ca-Cu-O composite conductor which does 
not exhibit weak-link behavior at 4.2 K. These results provide a 
basis for optimism concerning bulk applications of oxide supercon- 
ductors. 


51372 On the nature of high-temperature superconductivity. 
Emery, V.J. (Brookhaven National Lab., Upton, NY (USA)). /BM 
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Journal of Research and Development (USA), 33(3): 246-251 (May 
1989). 

A picture of the electronic structure, magnetism, and supercon- 
ductivity in high-T. oxides is obtained from a simple analysis of 
experiments and models of the copper oxide planes. It is shown 
that magnetism is associated with holes on copper and supercon- 
ductivity with holes on oxygen. The pairing force is not retarded. 
Questions about the motion of charges in an antiferromagnetic 
background and the many-body theory of high-temperature super- 
conductivity are discussed. Differences between the cuprates and 
doped BaBiOz are emphasized. 


51373 Are the new high temperature superconductors strong 
coupling systems. Weinstein, M. (Stanford Univ., CA (USA)). /nter- 
national Journal of Modern Physics B (USA), 1(7): 327-334 (1987). 

Under certain circumstances the excitations of a superconductor 
will not be those predicted by BCS theory, but rather electron bag 
states. A variational calculation is used to establish this regime in 
which such collective states form. The fact that such bags may bind 
more than one electron implies the existence of more than one 
peak in the plots of di/dV versus V,,,, obtained in Giaever tunneling 
experiments. The estimate of the number and ratios of voltages as- 
sociated with such peaks is in qualitative agreement with recent 
experimental results. 


51374 Ultrasonic attenuation measurements on LuBajCu,07 
and HoBazCuz07. Sun, KJ. (NASA-Langley Research Center, 
Hampton, VA (US)); Levy, M.; Sarma, B.K.; Ku, H.C.; Yang, H.D.; 
Shelton, R.N.; McCallum, R.W.; Klavins, P. Modem Physics Letters 
B (USA), 2(11): 1279-1283 (Dec 1988). 

HoBa2Cu307 and LuBa2Cu307 show very different ultrasonic at- 
tenuation behavior at temperatures below 220 K. The Ho sample 
exhibits a broad maximum in attenuation at around 220 K, while the 
Lu sample shows a minimum followed by a plateau below 140 K. At 
Tc, the Ho sample shows a decrease in attenuation; there is no evi- 
dence for such a change in the Lu sample. 


6570 Theoretical and Mathematical Physics 
Refer also to citation(s) 50293, 50945, 50957, 50981, 51043, 51432 


51375 (BONN-AM-89-04) Quantum phases and Landau- 
Zener transitions in oscillating fields. Breuer, H.P.; Holthaus, M. 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. Jul 1989. 11p. Or- 
der Number DE90707590. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

A method for treating adiabatic evolution of periodically time- 
dependent quantum systems is developed and applied to calculate 
Berry-phases and Landau-Zener transition probabilities. It is shown 
that frequency variation affects the dynamical phase and leads to a 
modification of the Landau-Zener formula. (orig.). 


51376 Recent advances and prospects of Bragg-Fresnel 
optics. Aristov, V.V. (institute of Problems of Microelectronics Tech- 
nology and High Purity Materials, Chernogolovka (USSR)). pp. 436 
of Short wavelength coherent radiation: Generation and applica- 
tions. Proceedings: Volume 2. Falcone, R.W.; Kirz, J. Optical 
Society of America, Washington, DC (1988). From 4. topical 
meeting on short wavelength coherent radiation: generation and ap- 
plications; North Falmouth, MA (USA); 26-29 Sep 1988. 

Diffraction optics, i.e. Fresnel zone plates, holograms and diffrac- 
tion gratings, has a limited application in the optical wavelength 
range. A decrease in wavelength to 100 nm and less changes con- 
ventional relationships between different types of optical elements 
owing to the change in the radiation-substance interaction since 
absorption starts to play a more important role as compared to re- 
fraction. Therefore at 1 nm < A < 100 nm focusing elements may 
be fabricated only from thin membranes distinguished by an abrupt 
change of either absorption (amplitude zone plates) or transmitted 
wave phase (phase zone plates). In this wavelength range it is nec- 
essary that three-dimensional Bragg and Bragg-Fresnel elements 
should be used. Three-dimensional elements appear to be efficient 
for the whole short wavelength range 10-2 nm < A < 100 nm. In 
doing so, the use of Bragg diffraction enables fabrication of high 
resolution gratings, radiation modulators and prisms. Thus, two- and 
three-dimensional diffraction elements form the basis for production 
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of multifunctional x-ray optics in a wide wavelength range. It is es- 
sential that these elements can be reproduced in production 
quantities. Below is a summary of the results obtained at the Insti- 
tute of Problems of Microelectronics Technology and High Purity 
Materials (IPMT) of the USSR Academy of Sciences in 1984-88. 
Emphasis is placed on Bragg- and Bragg-Fresnel elements that are 
fundamental for future x-ray optics. 15 refs., 2 figs., 1 tab. 


51377 (IC-89/54-Rev.) Automorphisms of foliations defined 
by complex linear vectorfields. Shahshahani, S. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1989. 13p. Order 
Number DE90600721. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

We study biholomorphisms of C" that preserve the foliation asso- 
ciated with a complex linear vectorfield. It is shown that for a large 
class the only such biholomorphisms are linear conjugacies of the 
flow. Nonlinear biholomorphisms emerge in the presence of 
resonance among the eigenvalues of the system. A complete clas- 
sification is given in dimension two. (author). 8 refs. 


51378 (INIS-BR-1612) Proceedings of the Summer School 
Jorge Andre Swieca in Particles and Fields. Costa Marques, G. 
da; Zagury, N.; Shellard, R.C. (eds.). Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1983. 373p. (in Portuguese). 
(CONF-8302106-: Summer School Jorge Andre Swieca in Particles 
and Fields, Sao Paulo (Brazil), 22 Feb - 4 mar 1983). Order Num- 
ber DE90601791. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

Several lectures covering theoretical and experimental aspects on 
particle physics such as quantum field theories, gravitation and su- 
perymmetry in an introductory level is presented. (L.C.). 


51379 (INIS-BR-1612, pp. 77-138) Introduction to the Gravi- 
tation Theory. Ragusa, S. (Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica). Sociedade Brasileira de Fisica, 
Sao Paulo, SP (Brazil). 1983. (in Portuguese). (CONF-8302106—: 
Summer School Jorge Andre Swieca in Particles and Fields, Sao 
Paulo (Brazil), 22 Feb - 4 mar 1983). In Proceedings of the Sum- 
mer School Jorge Andre Swieca in Particles and Fields. Order 
Number DE90601791. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

An introduction to the gravitation theory is presented starting with 
the Newtonian one, passing through special relativity theory, curved 
space, equivalence principle and ending with the general relativity 
theory. (L.C.). 


51380 (INIS-mf-11540, pp. 165-184) Fluctuations and 
chaotic behaviour. Kotze, A.A. (Centre for Nonlinear Studies and 
Department of Physics, University of the Witwatersrand (South 
Africa)); Heiss, W.D. Organization of Theoretical Physicists, Stellen- 
bosch (South Africa); South African Inst. of Physics (South Africa). 
1988. (CONF-8807191—: 23. annual seminar on theoretical physics, 
Grahamstown (South Africa), 5-8 Jul 1988). In 23rd Annual seminar 
on theoretical physics, Grahamstown, 5-8 July 1988. Order Num- 
ber DE90601827. Available from NTIS (US Sales Only), PC A14/MF 
A0O1 - OSTI; INIS. 

The fluctuation patterns of spectra may indicate chaotic behaviour 
of quantum systems. The Ag statistic is then used to characterise 
these fluctuations and is applied onto various mathematical models. 
1 tab., 8 figs., 16 refs. 


51381 (INIS-SU-108, pp. 6-8) On quasistationary states for 
Eckart potential. Bruev, A.S. (AN SSSR, Moscow (USSR). Inst. 
Obshchej Fiziki). AN SSSR, Moscow (USSR). Fizicheskij Inst. 1988. 
(In Russian). In Plasma physics. Collection. Order Number 
DE89012206. Available from NTIS (US Sales Only), PC A0O5/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.11).; T-20970. 

Exact expressions for quasi-levels (energy and width) in case of 
the Eckart potential (a particular case of potentials, for which 
Schroedinger equation is solved in a class of hypergeometric func- 
tions) are derived. 7 refs. 


51382 


(INIS-SU-108, pp. 54-56) Electromagnetic radiation 
from an accelerated quantum oscillator. Kur’'yan, V.E.; Frolov, 
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V.P. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1988. (In Rus- 
sian). In Plasma physics. Collection. Order Number DE89012206. 
Available from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 
Kratkie soobshcheniya po fizike.; (no.11).; T-20970. 
Total intensity and quantum radiation spectrum of accelerated os- 
cillator interacting with electromagnetic field are calculated. 8 refs. 


51383 (INIS-SU-125/A, pp. 21-22) On a long-wave asymp- 
totic of the elastic scattering amplitude. Vinogradov, A.V.; 
Tolstikhin, O.1. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
(In Russian). In Experimental and theoretical physics. Collection. 
Order Number DE90705914. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

The regular procedure permitting to obtain the elastic scattering 
amplitude as a series according to the degrees of the potential 
effective range ratio to the incident particle wavelength is under dis- 
cussion. 2 refs. 


51384 (INIS-SU-125/A, pp. 23-24) On a long-wave asymp- 
totics of the scattering problem in electrodynamics. Vinogradov, 
AN.; Tolstikhin, O.1. AN SSSR, Moscow (USSR). Fizicheskij Inst. 
1989. (In Russian). In Experimental and theoretical physics. Collec- 
tion. Order Number DE90705914. Available from NTIS (US Sales 
Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

The problem on scattering of a plane electromagnetic wave by a 
dielectric particle is considered. The procedure permitting to find 
consistently a scattering field and amplitude as a series according 
to the a/\ degrees, where a is the characteristic radius of a scat- 
terer, A is the wave length, is given. 3 refs. 


51385 (INIS-SU-130, pp. 22-24) Exact solution of the BCS 
model. |zmajlov, A.F.; Kessel’, A.R. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. (In Russian). In Experimental and theoretical 
physics. Collection. Order Number DE90705912. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Precise calculation of the partition function in a reduced BCS 
model is performed using continual integration technique. A condi- 
tion for phase transition existence is found. The 2-type phase 
transition point is determined as a specific feature of the partition 
function on the real axis. Condition of central comultiplier transfor- 
mation to infinity presents an equation determining phase transition 
temperature. Condition of series convergence leads to the same 
equation. 3 refs. 


51386 (INIS-SU-130, pp. 47-49) Multiparameter exactly inte- 
grable models on nontrivial manifolds. Ushveridze, A.G. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. (In Russian). In Ex- 
perimental and theoretical physics. Collection. Order Number 
DE90705912. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Method for constructing exactly and quasi-exactly integrable 
models on multidimensional curved manifolds is proposed. Multi- 
parametric exactly integrable Riccati spectral equations and 
quasi-exactly integrable Schroedinger ones are constructed in an 
explicit form. 4 refs. 


51387 (JINR-E-2-88-218) On two-particle _ relativistic 
Ruijsenaars-Schneider systems in an external field. Inozemtsev, 
V.I. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics. 1988. 6p. Order Number DE90602955. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The generalizations of recently discovered ’relativistic” integrable 
many-particle systems are considered. For two degrees of freedom 
we find the conditions for existence of an extra constant of motion 
in cases of switched-on interactions of particles with an external 
field. 9 refs. 


51388 (JINR-E-17-88-475) Violation of the Cauchy-Schwarz 
inequality in collective Raman scattering. Shumovskij, A.S.; Tran 
Quang. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 10p. 
Order Number DE90602952. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 





The violation of Cauchy-Schwarz (C-S) inequality for correlations 
between spectrum components of the Reyleigh line and between 
components of the Stokes line in the collective Raman scattering is 
discussed. It is shown that the violation of the C-S inequailty occurs 
only in the Rayleigh line, moreover, for the sidebands of the 
Rayleigh line the violation of the C-S inequality takes place for a 
large number of atoms, which means that this quantum effect has 
the macroscopic nature. 20 refs.; 3 figs. 


51389 (JINR-E—17-88-510) On functional integral represen- 
tations in the lower Hubbard band based on generalized 
coherent states. Weller, W. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. 6p. Order Number DE90602936. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

The Hubbard Hamiltonian is considered after the elimination (to 
first order in /U) of transitions between singly and doubly occupied 
sites by means of a canonical transformation. Using generalized co- 
herent states functional integral representations excluding double 
occupation are investigated. A special representation is constructed, 
which needs only one Grassman field psi and one c-number field 6 
(in the simplest form 6=+-1) in exact correspondence to the re- 
stricted number of degrees of freedom. 12 refs. 


51390 (JINR-E—17-88-517) Continual Heisenberg models de- 
fined on graded SU(3) and SU(2,1) algebras. Makhan’kov, V.G.; 
Pashaev, O.K. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation. 1988. 16p. Order 
Number DE90602953. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

In this report we discuss the connections occurring between such 
different (at first sight) structures as Bose and Bogolubov conden- 
sates, Heisenberg magnet and antiferromagnet models and their 
classical descendants, Bose-gas models in quasiclassical limit anc 
nonlinear Schroedinger equations involving Grassmannian fields. 
Speculations are given on related topics of high temperature super- 
conductivity. 13 refs. 


51391 (JINR-E-18-88-530) Fluorescence spectrum of a 
three-level atom interacting with two cavity modes. Kien, F.L.; 
Dung, H.T.; Shumovskij, A.S. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1988. 12p. Order Num- 
ber DE90602954. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The fluorescence spectrum of a three-level atom interacting with 
two-field modes in a lossless detuned cavity through multiphoton 
transitions is studied. The spectrum in the longtime limit is analyti- 
cally treated and numerically calculated for some cases of interest. 
The fine structure splitting caused by the quantum nature of the 
field and the finite dispersion of the photon distribution is noted. 14 
refs.; 3 figs. 


51392 (UWThPh-1989-12) Gravitational field of static 
domain walls. Mansouri, R. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 1989. 8p. Order Number DE90602969. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

A static solution of Einstein's equations representing a planar do- 
main wall in an anisotropic background is found. The solution 
matches in the weak-field region to the linearized solution of 
Vilenkin. The wall is repulsive to particles but perfectly transparent 
to light. 13 refs. (Autor). 


51393 (UWThPh-1989-20) Irreversibility and conditional 
probability. Stuart, C.I.J.M. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 1989. 11p. Order Number DE90602956. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The mathematical entropy - unlike physical entropy - is simply a 
measure of uniformity for probability distributions in general. So un- 
derstood, conditional entropies have the same logical structure as 
conditional probabilities. If, as is sometimes supposed, conditional 
probabilities are time-reversible, then so are conditional entropies 
and, paradoxically, both then share this symmetry with physical 
equations of motion. The paradox is, of course that probabilities 
yield a direction to time both in statistical mechanics and quantum 
mechanics, while the equations of motion do not. The supposed 
time-reversibility of both conditionals seems also to involve a form 
of retrocausality that is related to, but possibly not the same as, that 
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described by Costa de Beaurgard. The retrocausality is paradoxi- 
cally at odds with the generally presumed irreversibility of the 
quantum mechanical measurement process. Further paradox 
emerges if the supposed time-reversibility of the conditionals is 
linked with the idea that the thermodynamic entropy is the same 
thing as ‘missing information’ since this confounds the thermody- 
namic and mathematical entropies. However, it is shown that 
irreversibility is a formal consequence of conditional entropies and, 
hence, of conditional probabilities also. 8 refs. (Author). 


51394 (UWThPh-1989-23) Retrocausality and conditional 
probability. Stuart, C.I.J.M. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 1989. 6p. Order Number DE90602957. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Costa de Beauregard has proposed that physical causality be 
identified with conditional probability. The proposal is shown to be 
vulnerable on two accounts. The first, though mathematically trivial, 
seems to be decisive so far as the current formulation of the pro- 
posal is concerned. The second lies in a physical inconsistency 
which seems to have its source in a Copenhagenlike disavowal of 
realism in quantum mechanics. 6 refs. (Author). 


51395 (UWThPh-1989-26) Concept of K-automorphisms in 
quantum field theory and the Jones index. Narnhofer, H. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 1989. 12p. Order 
Number DE90602958. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The approach of a many-particle system to equilibrium in quan- 
tum mechanics is investigated. A concept of a quantum K system is 
defined. There are several possibilities which are discussed. It is 
shown how these K systems are related to the structure of the 
Jones algebra. The quantum case is richer than the classical one 
and new features occur. 19 refs. (qui). 


51396 (UWThPh-1989-27) Mixing and entropy increase in 
quantum systems. Narnhofer, H.; Pflug, A.; Thirring, W. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 1989. 30p. Order 
Number DE90602959. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This paper attempts to explain the key feature of deterministic 
chaotic classical systems and how they can be translated to quan- 
tum systems. To do so we develop the appropriate algebraic 
language for the non-specialist. 22 refs. (Author). 


51397 (UWThPh-1989-28) Non-linear entropy functionals 
and a characteristic invariant of symmetry group actions on in- 
finite quantum systems. Hudetz, T. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 1989. 17p. Order Number DE90602960. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We review the development of the non-Abelian generalization of 
the Kolmogorov-Sinai(KS) entropy invariant, as initated by Connes 
and Stormer and completed by Connes, Narnhofer and Thirring only 
recently. As an introduction and motivation, the classical KS theory 
is reformulated in terms of Abelian W*-algebras. Finally, we de- 
scribe simple physical applications of the developed characteristic 
invariant to space-time symmetry group actions on infinite quantum 
systems. 42 refs. (Author). 


51398 (UWThPh-1989-33) On a paradox of probability the- 
ory. Stuart, C.I.J.M. Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik. 1989. 8p. Order Number DE90602937. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Costa de Beauregard’s proposal concerning physical retrocausal- 
ity has been shown to fail on two crucial points. However, it is 
argued that his proposal still merits serious attention. The argument 
arises from showing that his proposal reveals a paradox involving 
relations between conditional probabilities, statistical correlations 
and reciprocal causalities of the type exhibited by cooperative dy- 
namics in physical systems. 4 refs. (Author). 


51399 (UWThPh-1989-34) Strong asymptotic abelianess for 
entropic K-systems. Benatti, F.; Narnhofer, H. Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik. 1989. 13p. Order Number 
DE90602961. Available from NTIS (US Sales Only), PC A03/MF 
AO1i - OSTI; INIS. 

We prove that in entropic K-systems of type Il, the automorphism 
is strongly asymptotically abelian. 8 refs. (Author). 
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Refer also to citation(s) 51074, 51217, 51484 


51400 (DOE/OR/21400-T399) Calorimetry experiments in 
the Physics Division, ORNL [Oak Ridge National Laboratory]. 
Hutchinson, D.P.; Bennett, C.A.; Richards, R.K.; Bullock, J. IV; 
Powell, G.L. Oak Ridge National Lab., TN (USA). 14 Sep 1989. 
17p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90000740. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Four calorimetry experiments were performed with palladium 
cathode electrolysis cells to investigate the possibility of cold fusion 
heat production based on the reported results of Fleischmann and 
Pons. Two of the cells contained 6.35 mm diam x 10 cm long pal- 
ladium cathodes in a 0.2 M Li®OD electrolyte, one cell contained a 
similar cathode in a 0.1 M Li®OD electrolyte solution and one cell 
used a cast 1.27 cm diam x 10 cm palladium rod in a 0.2 M elec- 
trolyte. All four cells were constructed with platinum wire anodes. 
One of the cells exhibited an apparent 2-3 watt power excess for a 
period of approximately 300 hours of a total operating time of 1800 
hours; each of the remaining cells remained in power balance for 
the 1800 hour period. 2 refs., 5 figs. 


51401 (DOE/S—0071) Interim report of the Cold Fusion 
Panel of the Energy Research Advisory Board. USDOE Office of 
Energy Research, Washington, DC (USA). Energy Research Advi- 
sory Board. Aug 1989. 12p. Sponsored by U.S. DOE Management 
& Administration. Order Number DE90000744. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report reviews the current status of cold fusion and makes 
some preliminary conclusions and recommendations, as requested 
by the Secretary of Energy. 


51402 (INIS-SU-118) Thermonuclear synthesis. Scientific- 
technical collection. Voprosy atomnoj nauki i tekhniki. (no.4). 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’ny) Nauchno-issledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. 42p. Order Number DE90705911. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

Individual papers in this collection are indexed separately. 


51403 (PNL-6993) Cold fusion, Alchemist’s dream. Clayton, 
E.D. Pacific Northwest Lab., Richland, WA (USA). Sep 1989. 26p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. Order Number DE90000865. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

In this report the following topics relating to cold fusion are dis- 
cussed: muon catalysed cold fusion; piezonuclear fusion; sundry 
explanations pertaining to cold fusion; cosmic ray muon catalysed 
cold fusion; vibrational mechanisms in excited states of Do 
molecules; barrier penetration probabilities within the hydrogenated 
metal lattice/piezonuclear fusion; branching ratios of D2 fusion at 
low energies; fusion of deuterons into “He; secondary D+T fusion 
within the hydrogenated metal lattice; 9He to *He ratio within the 
metal lattice; shock induced fusion; and anomalously high isotopic 
ratios of 9He/*He. 


51404 


The scientific status of fusion. Crandall, D.H. (Depart- 
ment of Energy, Washington, DC (USA). Div. of Applied Plasma 
Physics). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms (Nether- 


lands),  42(4): 409-418 (Jul 1989). (CONF-8811181-: 4. 
international workshop on cross sections for fusion and other appli- 
cations, College Station, TX (USA), 2-5 Nov 1988). 

The development of fusion energy has been a large-scale scien- 
tific undertaking of broad interest. The magnetic plasma containment 
in tokamaks and the laser-drive ignition of microfusion capsules ap- 
pear to be scientifically feasible sources of energy. These concepts 
are bounded by questions of required intensity in magnetid field and 
plasma currents or in drive energy and, for both concepts, by issues 
of plasma stability and energy transport. The basic concept and the 
current scientific issues are described for magnetic fusion and for 
the interesting, but likely infeasible, muon-catalyzed fusion concept. 
Inertial fusion is mentioned, qualitatively, to complete the context. 
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For magnetic fusion, the required net energy production within the 
plasma may be accomplished soon, but the more useful goal of 
self-sustained plasma ignition requires a new device of somewhat 
uncertain (factor of 2) cost and size. (orig.). 
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Refer also to citation(s) 50305, 50309, 50453, 50957, 50980, 
51490, 51497, 51501, 51524 


51405 (AD-A-208381/4/XAB) ZPIMP: A zero-D Z-pinch im- 
plosion code. Interim report. Giuliani, J.L.; Rogerson, J. Naval 
Research Lab., Washington, DC (USA). 25 Apr 1989. 54p. 
(NRL/MR-6448). Available from NTIS, PC A04/MF A01. 

The discharge of electrical energy through a cylindrical gas puff is 
a well tested means of creating an intense burst of high-energy ra- 
diation. Typical output from an imploding neon Z-pinch is a few kJ 
of x rays when the peak current is about 1 MA on the GAMBLE II 
pulsed-power device at the Naval Research Laboratory. The experi- 
mental program to produce a bright and consistent Plasma 
Radiation Source (PRS) on GAMBLE II and on other facilities has 
evolved over the past several years. A new single-zone, radiation- 
hydrodynamics code (ZPIMP) for modeling current-driven gas-puff 
implosions is developed. The hydrodynamics is based upon the fi- 
nite difference equations for a standard multizone simulation. An 
analytic solution for the diffusion of the magnetic field in a moving 
medium is used to calculate the resistive heating and Maxwell 
stresses. A non-LTE ionization dynamics is self-consistently coupled 
to radiation transport for the single plasma zone. A circuit equation 
is solved for the input current to the plasma load. The problem of 
complete energy conservation in a numerical finite difference code 
is addressed in detail. The ZPIMP code is applied to the implosion 
of an aluminum vapor on GAMBLE Il. A brief comparison of the re- 
sults for annular shells and filled cylinders is presented. 


51406 (AD-A-208657/7/XAB) Efficient energy storage and 
conversion using adiabatic compression of relativistic-electron 
plasmas. Final report for 15 May 1986-31 December 1988. 
Guest, G.E.; Dandl, R.A.; Miller, R.L. Applied Microwave Plasma 
Concepts, Inc., Carlsbad, CA (USA). 17 Jan 1989. 34p. (AMPC— 
028-036). Available from NTIS, PC A03/MF A01. 

The Plasma Electron Microwave Source (PEMS) concept is a 
relativistic-electron plasma confined in a magnetic-mirror device. 
The stored energy is transformed into microwaves through amplifi- 
cation of whistler waves that can be launched externally for 
amplifier operation or generated spontaneously for oscillator opera- 
tion. The anisotropy of the hot-electron temperature governs the 
maximum plasma energy density that can be stored, the amplifica- 
tion rates, and the saturated power level of the unstable whistler 
waves. This report summarizes the results of theoretical studies of 
(1) the critical aspects of hot-electron plasmas generated by ECH 
techniques, such as the Upper Off-Resonant Heating pioneered by 
DandI in the ELMO series of experiments; and, (2) the spatial am- 
plification rates of unstable whistler waves in these plasmas. It is 
shown that a substantial fraction of the energy stored in a 
hot-electron plasma can be transformed into repetitive pulses of mi- 
crowave power by employing the PEMS approach, with typical 
values of gain, about 40db and bandwidth. 


51407 (CONF-890403-27) Overview of the ATF [Advanced 
Toroidal Facility] Program. Lyon, J.F.; Aceto, S.C.; Anderson, 
F.S.B.; Bell, G.L.; Bell, J.D.; Bigelow, T.S.; Carreras, B.A.; Carter, 
M.D.; Colchin, R.J.; Conner, K.A.; Crume, E.C.; Dominguez, N.; 
Dunlap, J.L.; Dyer, G.R.; England, A.C.; Fowler, R.H.; Gandy, R.F.; 
Glowienka, J.C.; GoOak Ridge National Lab., TN (USA). 1989. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 7. international stellarator workshop; Oak Ridge, 
TN (USA); 10-14 Apr 1989. Order Number DE90000705. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Initial operation of ATF showed narrow pressure profiles and sec- 
ond stability behavior at lower beta than expected and revealed 
uncompensated dipoles in the HF winding leads that have since 
been corrected. Energy confinement times obtained with neutral 
beam injection and electron cyclotron heating roughly follow the 





LHD scaling. However, a plasma collapse is observed with NBI 6 
refs., 9 figs. 


51408 (CONF-891007-2) Transport simulation of ITER 
[International Thermonuclear Engineering Reactor] startup. At- 
tenberger, S.E.; Houlberg, W.A. Oak Ridge National Lab., TN 
(USA). 1989. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. From 13. international symposium on 
fusion engineering; Knoxville, TN (USA); 2-6 Oct 1989. Order Num- 
ber DE90000503. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The present International Thermonuclear Engineering Reactor 
(ITER) reference configurations are the “Technology Phase,” in 
which the plasma current is maintained noninductively at a subigni- 
tion density, and the “Physics Phase,” which is ignited but requires 
inductive maintenance of the current. The WHIST 1.5-D transport 
code is used to evaluate the volt-second requirements of both con- 
figurations. A slow current ramp (60-80’s) is required for fixed-radius 
startup in ITER to avoid hollow current density profiles. To reach the 
operating point requires about 203 V-s for the Technology Phase 
(18 MA) and about 270 V-s for the Physics Phase (22 MA). The re- 
sistive losses can be reduced with expanding-radius startup. 5 refs., 
4 figs. 


51409 Soft x-ray spectroscopy of laser-produced plasma. 
Chen, Shisheng (Shanghai Institute of Optics and Fine Mechanics 
(China)); Xu, Zhizhan; Zhang, Zhengquan. pp. 436 of Short 
wavelength coherent radiation: Generation and applications. Pro- 
ceedings: Volume 2. Falcone, R.W.; Kirz, J. Optical Society of 
America, Washington, DC (1988). From 4. topical meeting on short 
wavelength coherent radiation: generation and applications; North 
Falmouth, MA (USA); 26-29 Sep 1988. 

Laser-produced plasmas emit intense X radiation primarily at sub- 
KeV photon energies. Spectra in the sub-KeV region were 
measured with a pinhole transmission grating and grazing incidence 
spectrographs respectively. The transmission grating spectrometer 
with two pinholes of 25 um and 50 yum in diameter is consisted of 
free-standing gold bars (1,000 Lines/mm, bar thickness 0.45 y). The 
wavelength resolution achieved in the spectrometer was 10 A. The 
grazing incidence spectrograph is composed of a toroidal mirror and 
a concave grating. It is designed to cover the spectral range of 
10~450 A in the first diffraction order. The angles of incidence on 
both mirror and grating are 87~87.5° in order to maintain good effi- 
ciency down to 20 A. The spectrograph of 998.8 mm radius and 
2,400 grooves/mm, the brazing angle being 2°. The plasmas were 
produced by an asperical lens with f=60mm focusing a high power 
Nd®+ glass laser beam with pulseduration of ~200ps and energy of 
~10 J on flat targets with different atomic number Z. The main re- 
sults include identification and classification of spectra of XUV 
emission soft x-ray population inversion, and interpreting pinhole 
transmission grating spectra of low, intermediate, and high Z tar- 
gets. 


51410 (CTH-IEFT-PP-—1989-04) Transport due to eta,-modes 
in the presence of RF fields. Singh, R.; Nordman, H. Chalmers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics. 1989. 21p. Order Number 
DE90602090. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The influence of an rf wave in the ion cyclotron range of fre- 
quency (ICRF) on the toroidal ion temperature gradient driven drift 
mode (eta;-mode) is presented. The four wave parametric process 
involving a fast magnetosonic source wave and ion cyclotron side- 
bands is considered. Explicit expressions for the nonlinear 
growthrate and the associated ion thermal conductivity are derived. 
The stability and transport properties are found to be sensitive to 
the sign of k, x k, where kp and k are the pump and eta;-mode 
wavevectors respectively. 


51411 


(CTH-IEFT-PP-1989-05) External boundary effects on 
simultaneous diffusion and reaction processes. Le Roux, M.N.; 
Wilhelmsson, H. Chalmers Univ. of Tech., Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma Physics. 1989. 
37p. Order Number DE90602079. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 
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External boundaries influence the spatial and temporal structure 
of evolution of dynamic systems governed by reaction-diffusion 
equations. Critical limits, i.e. thresholds for explosive growth or on- 
set of diffusion dominated decay, are found to be caused by the 
presence of the boundary and to depend on: the position of the 
boundary, where the density is assumed to be zero at any instant of 
time: the mutual weights (coefficients) and powers of the nonlinear 
reaction and diffusion processes; and the initial spatial distribution. 
However, for particular relations between the nonlinear powers of 
the reaction and diffusion terms the critical limits do not depend on 
the initial conditions. The results are obtained by simulation experi- 
ment for one, two and three dimensions. Trends in the dynamic 
evolution of the system with an external boundary imposed are 
compared with the corresponding analytic results obtained for free 
boundary. Interesting applications are found in various areas, e.g. in 
the field of high temperature fusion plasma where the evolution of 
the temperature profile for the so-called H-mode (constant plasma 
density) is described. 


51412 (DOE/ER/53176-5) Theoretical plasma _ physics: 
Progress report, October 31, 1988-October 31, 1989. Boozer, 
A.H.; Vahala, G. College of William and Mary, Williamsburg, VA 
(USA). Aug 1989. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER53176. Order Number DE90000009. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

During the past year we have studied stellarator equilibria with 
quasi-helical symmetry and the relation between the trajectories of 
the exact and the drift Hamiltonian. The relation between these tra- 
jectories is particularly important to issue of a particle confinement 
in a reactor. Work has also been done on the bootstrap current in 
the absence of symmetry, the effects of tearing modes on the cur- 
rent profile in a tokamak, and models of plasma turbulence. In 
addition, considerable time was spent during the year by Allen 
Boozer chairing the task force on Alternate Transport as part of the 
DoE transport initiative. 


51413 (DOE/ET/53017—75) Experimental and theoretical in- 
vestigations of compact-toroid configurations with large-orbit 
particles. Lovelace, R.V.; Fleischmann, H.H.; Jayakamar, R.; 
Litwin, C.; Mehanian, C.; Parker, M.R.; Seyler, E.; Sudan, R.N.; 
Taggart, D.P.; Turnbull, A.D. International Atomic Energy Agency, 
Vienna (Austria). [1984]. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76ET53017;AC02-76ET53065. 
(IAEA-CN-44/I-I-3;CONF-840910-31: 10. international conference 
on plasma physics and controlled nuclear fusion research, London 
(UK), 12-19 Sep 1984). Order Number DE90000143. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Experimental and theoretical progress has been made on toroidal 
plasma configurations (“spheromaks”) including an energetic, large- 
orbit, ion ring component. A particular advantage of the ion-ring 
component is the stabilization of the tilt-shift modes without close fit- 
ting metal walls, and the added flexibility of the possible reactor 
options of the configuration. The theory has now been developed to 
the point where definite stability predictions can be made on the 
percentage of the total current in the ion ring needed for stability as 
well as the optimum geometry. Experiments on the RECE-Christa 
device have succeeded in generating stable rings with about equal 
plasma and large-orbit fast-electron currents. 12 refs., 2 figs. 


51414 (ENEA-RT-PAS—89-10) Laser spectrometry technique 
for the determination of aerosol characteristics. Preliminary 
checks of the system and first results obtained. Mazzacurati, V.; 
Platini, M.; Neri, E. ENEA, Rome (italy). 1989. 19p. Order Number 
DE90603239. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

A system for measuring size distribution, concentration and aver- 
age velocity of aerosol particles, by means of a light scattering 
technique is under study in our laboratory. In its ultimate configura- 
tion, it should allow to handle concentrations up to 10” part/em® and 
particle dimensions within the 0.1-3.0 um range. A preliminary study 
using polystyrene sphere latex (PSL) suspended in ethyl alcohol has 
been performed to ensure continuous laminar flow condition and 
controlled monodispersion. An argon-ion laser operating at 514.5 nm 
(TEM) has been used. The scattering volume V, has been defined 
setting the collection optics at an angle of 90 grade with respect to 
the laser beam direction. The dimension of V, have been selected 
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to operate in single particle mode. Particle sizing is obtained by 
measuring the peak intensity of the light pulses scattered within a 
given acceptance angle (l4q). Preliminary results, obtained with a 
uniform intensity distribution realized using the reduced image of a 
slit illuminated by the laser beam, are presented and discussed. 


51415 (IAE-4683-7) Energy confinement in T-10 tokamak in 
conditions of ECR heating and canonical profile models. Dne- 
strovskij, Yu.N.; Esipchuk, Yu.V.; Lysenko, S.E.; Neudachin, S.V.; 
Tarasyan, K.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1988. 
17p. (In Russian). Order Number DE90603243. Available from NTIS 
(US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

T-12570. 

The results of ECRH experiments on the T-10 tokamak are clas- 
sified. A model is proposed of energy and particle fluxes, utilizing 
the concept of pressure and electron temperature canonical profiles. 
Calculations for T-10 are performed. The constructed model allows a 
reasonable description of central and non-central ECRH, heat wave 
propagation, and possible L- to H-mode transition. 20 refs.; 12 figs. 


51416 (INIS-SU-118, pp. 3-8) Radial plasma profile and neu- 
tron yield in an adiabatic trap with fast atom injection. Panov, 
D.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). In Thermonuclear synthesis. 
Scientific-technical collection. Order Number DE90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

Radial profiles of ion densities depending on two dimensionless 
parameters, which values are determined by the trap, plasma and 
injected beam parameters are found in dimensionless units for a 
plasma generated by fast atom injection in an adiabatic trap. The 
calculated profiles are used for determining the neutron yield. Sim- 
ple approximated dimensional relations permitting to estimate 
quickly neutron yield, required injection power, flux of charge ex- 
change atoms on the wall around the plasma in a wide energy 
range of injected atoms, trap field modulud, injection angle, trap ra- 
dius and length are determined. The energetic efficiency of neutron 
production is estimated and it is shown that it grows with the injec- 
tion energy. 7 refs.; 7 figs. 


51417 (INIS-SU-118, pp. 9-15) Numerical simulation of 
plasma current disruption process in tokamak with provision 
for evolution of a plasma filament. Astapkovich, A.M.; Dojnikov, 
N.I.; Komarov, V.M.; Korshakov, V.V.; Sadakov, S.N. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-issledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). In Thermonuciear synthesis. 
Scientific-technical collection. Order Number DE90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

A method for numerical simulation of transient electromagnetic 
processes in conducting tokamak structures taking into account the 
evolution of location and shape of MHD-equilibrium plasma filament 
cross section is proposed. The plasma current disruption process in 
the compact tokamak designed for investigating the fusion burning 
physics is analyzed. It is shown that transition from static to dy- 
namic plasma filament models results in the 1.5-2-fold increase of 
peaks and essential variation of the design electrodynamical loads 
on the discharge chamber. Plasma current profile flattening in the 
initial disruption phase leads to appearance of backswings on the 
time-dependent load curves, and vertical plasma displacement in 
the final current disruption phase taken into account results in the 
occurrence of vertical forces acting on the chamber as a whole 
body, as well as great horizontal forces applied to the sector faces. 
12 refs.; 7 figs.; 2 tabs. 


51418 


(INIS-SU-118, pp. 16-19) Simulation of quasisteady- 
state fusion burning in a tokamak with strong magnetic field. 
Vasil'ev, N.N.; Lukash, V.Eh.; Mariinskij, M.N. Gosudarstvennyj 


Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
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Tekhnike. 1988. (In Russian). In Thermonuclear synthesis. 
Scientific-technical collection. Order Number DE90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

The results of numerical simulation of fusion burning dynamics in 
tokamaks with strong magnetic field are given. The calculations are 
performed using a one-dimensional nonstationary plasmo physical 
model taking into account effects of interaction between plasma and 
the wall, injection of fuel pellets, finite a-particle deceleration time. It 
is shown how to ensure a stable quasisteady-state burning in the 
relay mode of auxiliary heating source operation. 15 refs.; 7 figs. 


51419 (INIS-SU-118, pp. 28-32) Adaptive optimal system for 
control of plasma filament horizontal displacements in a toka- 
mak. Gribov, Yu.V.; Kuznetsov, E.A.; Mitrishkin, Yu.V.; Savkina, 
.S.; Chuyanov, V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). In 
Thermonuclear synthesis. Scientific-technical collection. Order 
Number DE90705911. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

It is shown that the proportional control law does not allow the 
minimum amplitude of horizontal plasma displacements in tokamak 
to be obtained due to delays in the feedback loop of the relay sys- 
tem stabilization. The technique of assessment the given delay 
value has been developed using experimental data. The problem of 
optimal relay stabilization of the major radius plasma filament is 
solved (displacement amplitude is minimized) by applying adapta- 
tion to the disturbances continuosly estimated with the help of the 
object's adaptive model. The results of experiments at "Tuman-3” 
are given. 5 refs.; 6 figs. 


51420 (INIS-SU—125/A, pp. 3-4) Selfmodification in a system 
of modulated ion beam-plasma. Sychev, |.A. (AN SSSR, Moscow 
(USSR). Inst. Obshchej Fiziki). AN SSSR, Moscow (USSR). Fizich- 
eskij Inst. 1989. (in Russian). In Experimental and theoretical 
physics. Collection. Order Number DE90705914. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.2).; T-02050. 

Plasma wave splitting into wave packets is observed at plasma 
density 10'°cm~-® at a distance of an order of several tens of cen- 
timeters from the point of the modulated beam input into the 
plasma. This process can be considered as the formation of enve- 
lope solitons due to modulational instability development. The effect 
of modulational instability of oscillations excited by the modulated 
ion beam in the plasma leading to formation of envelope solitons 
under certain plasma and beam parameters is discussed. 2 refs. 


51421 (INIS-SU-130, pp. 12-15) On the analogy between 
nonlinear stage of modulational instability in a nonuniform 
plasma and Rayleigh-Taylor instability of rotating shallow wa- 
ter. Bulanov, S.V. (AN SSSR, Moscow (USSR). Inst. Obshchej 
Fiziki); Shasharina, S.G. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. (In Russian). In Experimental and theoretical physics. 
Collection. Order Number DE90705912. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Self-similar solutions describing the evolution of rounding nonlin- 
ear waves in a nonuniform plasma and the dynamics of final 
amplitude drops under Rayleigh-Taylor instability of rotating shallow 
water are constructed. 4 refs.; 2 figs.; 2 tabs. 


51422 (INIS-SU-130, pp. 33-35) To the theory of Langmuir 
wave excitation in a plasma accelerator on beats. Gorbunov, 
L.M.; Kirsanov, V.I.; Ramazashvili, R.R. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. (In Russian). In Experimental and 
theoretical physics. Collection. Order Number DE90705912. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Analysis of physical mechanisms restricting the amplitude of 
Langmuir wave, excited by a two-frequency laser pulse in a plasma 
accelerator on beats is conducted. Laser wave amplitude change is 





taken into account and conditions under which nothing but this pro- 
cess determines the maximum Langmuir wave amplitude are found. 
10 refs.; 1 fig. 


51423 (IPPJ-900, pp. 60-73) Laser diagnostics on magneti- 
cally insulated flashover pulsed ion diodes. Horioka, K. (Tokyo 
Inst. of Tech. (Japan)); Tazima, N.; Fukui, T.; Kasuya, K. Nagoya 
Univ. (Japan). Inst. of Plasma Physics. Mar 1989. (CONF-8812108— 
: Symposium on production and target interaction of particle beam, 
Nagoya (Japan), 22-23 Dec 1988). In Proceedings of symposium 
on production and target interaction of particle beam. Order Num- 
ber DE90001022. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

Our recent experimental results on the characteristics of a 
flashover-type applied-B magnetically insulated pulsed ion diode are 
described. The main issues are to investigate the cause of impurity 
of the extracted beam and to examine the effect of neutral particles 
on the diode characteristics. In the experiment, our main efforts were 
placed on laser diagnostics of the diode gap behavior. (author). 


51424 (IPPJ-900, pp. 163-172) Electric field strength and 
the head of a LIB evaluated by using a theory of Hammer and 
Rostoker. Fukano, Azusa (Keio Univ., Yokohama (Japan). Faculty 
of Science and Technology); Amamori, Takuji; Ogasawara, Masa- 
tada. Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. 
(CONF-8812108—-: Symposium on production and target interaction 
of particle beam, Nagoya (Japan), 22-23 Dec 1988). In Proceedings 
of symposium on production and target interaction of particle beam. 
Order Number DE90001022. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

Electric fields at the head of a light ion beam propagating in a 
plasma are analytically investigated. It is assumed that a back- 
ground plasma consists of mobile electrons and immobile ions, and 
the electric fields are induced through the response of the plasma 
electrons to a beam. A beam has a finite radius and extends from 
it's head to z = -oo, where z axis is taken along the beam axis. It is 
assumed that the beam is unaffected by the interaction with the 
background plasma. In the case of a beam having a density profile 
with zero rise time (—dn,/dz— = oo, nb = beam density) at the 
head of the beam, strong electric fields are induced in radial and 
axial direction. Their maximum values are order of 10” V/m for typi- 
cal parameters for LIB fusion. In the case of a beam with finite rise 
time (—dn,/dz— = n,/L = finite), electric fields are decreased by a 
factor Vo/(wpL) from the electric fields derived in the case of —dn,/ 
dz— = oo. Electric fields become to the order of 10 V/m when L = 
10 cm, where vo is beam velocity and wp is the electron plasma fre- 
quency of the background plasma. (author). 


51425 (IPPJ—900, pp. 115-121) Pinch effect of the ion beam 
pulse propagating in a plasma channel. Kato, Tomokazu 
(Waseda Univ., Tokyo (Japan). School of Science and Engineering). 
Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. (CONF- 
8812108-: Symposium on production and target interaction of 
particle beam, Nagoya (Japan), 22-23 Dec 1988). In Proceedings of 
symposium on production and target interaction of particle beam. 
Order Number DE90001022. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

The propagation problem of the intense light ion beam through a 
charge neutralized plasma channel is investigated. The shape de- 
termination of the ion beam pulse is considered by taking account 
of the pinch effect of the beam ions through the nonlinear terms of 
the current equation. The true current observed in the plasma chan- 
nel should be given by a sum of the ion beam current and induced 
plasma electron current. The charge neutrality of plasma channel is 
always assumed to be valid. The current density of the channel cur- 
rent is uniform and constant and provides an azimuthal magnetic 
field. A plausible function form of the ion beam pulse is derived with 
the aid of the equation of continuity. Solutions of the current equa- 
tion in linear approximation are examined. Discussion is made of 
the nonlinear solution of the current equation. An equation is de- 
rived which determines the development of the amplitude in linear 
approximation. Rigorous treatment of the nonlinear terms in the 
derivative of the amplitude shows that nonlinear factors of the 
derivative with respect to a certain parameter determine the behav- 
ior of the beam. The motion of the ion beam pulse in plasma 
channel should be analyzed at the presence of the effect of plasma 
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electrons. The instability of the ion beam should be heavily sup- 
pressed by the plasma electrons. (Nogami, K.). 


51426 (IPPJ-903) High power ICRF heating experiments on 
the JIPP T-IIU tokamak. Ogawa, Y.; Masai, K.; Watari, T. and oth- 
ers. Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. 41p. 
Order Number DE90701756. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

In the JIPP T-IIU tokamak, a high power ICRF heating experi- 
ment has been conducted up to an extremely high power density 
(~2MW/m*) with a total rf power of P,, = 2MW. Much attention has 
been paid initially to the problem of impurities, and it has been 
found that (a) the adoption of low-Z materials for the limiter, (6) in 
situ carbon coating (i.e., carbonization) and (c) adequate gas-puffing 
synchronized to the rf pulse are very effective in suppressing 
radiation loss. In combination with these methods, a remarkable re- 
duction in metal impurities (especially in iron impurity) has been 
achieved, suppressing the total radiation loss to less than 30~40 % 
of the input power. In these reduced-radiation-loss plasmas, charac- 
teristics of ICRF-heated plasmas have been intensively studied. 
With an increase in the ICRF heating power, the deterioration of the 
energy confinement time has been observed, indicating quantitative 
agreement with Kaye-Goldston L-mode scaling. It is shown that the 
so-called profile consistency, which is the leading feature in NBI- 
heated plasmas, holds also in the ICRF-heated plasma. It has been 
observed that the electron temperature profile responds only to the 
safety factor q(a). (J.P.N.). 


51427 (l¥YaF—-88-70) Gasodynamic trap. Mirnov, V.V.; Ryutov, 
D.D. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 
61p. (in Russian). Order Number DES90603247. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

MN-08337. 

The review contains seven sections. The introduction presents 
the general characteristic of method of gasodynamic plasma con- 
finement in open magnetic traps, the discussion of pros and contras 
of this circuit as compared to traditional Budker-Post magnetic mir- 
ror. A detailed analysis of longitudinal plasma confinement and 
investigation into various possibilities of reducing energy and parti- 
cle fluxes on the system faces are presented in the second section. 
The third section is devoted to consideration of problems related to 
MHD-stability and plasma transverse losses in a magnetic mirror. 
Here in particular one of the main magnetic mirror peculiarities - 
possibility of channel instability stabilization under axial-symmetric 
magnetic field geometry is discussed. The subsequent review sec- 
tions contain description of experiments on gasodynamic plasma 
confinement, investigation into the prospects of creating a gas- 
dynamic mirror base thermonuclear reactor and neutron source 
designed for the material process testing. 49 tabs.; 21 figs. 


51428 (lYaF—88-126) Nonlinear effects in scattering of the 
intensive neutral beam in the heavy-gas targets. Kabantsev, 
A.A.; Taskaev, S.Yu. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 8p. (In Russian). Order Number DE90603328. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

MN-08503. 

The scattering cross sections of neutral beams with equivalent 
current densities up to 0.1 A/cm? in heavy-gas targets are investi- 
gated experimentally. It is shown that the experimental cross 
sections are systematically smaller than the corresponding cross 
sections calculated by unshielded Coulomb interaction of nuclei 
(i.e., Rutherford scattering). It is also found that the cross sections 
depend on the current densities of the probing beams. The experi- 
mental results to the scattering in the gas targets that are excited 
by another neutral beam are presented too. These data are con- 
firmed a supposition about the role of excitation processes that 
accompany the scattering. 6 refs.; 4 figs. 


51429 (IYaF—-88-139) Langmuir wave interaction with ion- 
sound one. Part 1. Stochastic effects. Buchel’nikova, N.S.; 
Matochkin, E.P. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 60p. (In Russian). Order Number DE90603368. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

MN-08568. 

The numerical experiments (PUC-method) were made to study the 
stochastic phenomena by the interaction of Langmuir wave and 
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ion-sound wave. The conversion of the Langmuir wave on the ion- 
sound wave leads to the excitation of Langmuir wave modes NN, +- 
BN;, 6 = 1,2,3. The damping of the electric field is determined by 
trapping of electron by the main (6 = 1,2) conversion modes and by 
the stochastic instability of the electron motion (the stochastic layers 
formation). Evolution of the stochastic layers leads to acceleration 
of a part of the electrons and to formation of short tails of the veloc- 
ity distribution function. The Langmuir wave in the homogeneous 
plasma is described. The role of the ion nonlinearities (the formation 
of the density and velocity fronts and of the double electric layers) 
in the evolution of the stochasticity is shown. 22 refs.; 26 figs. 


51430 (lYaF—-88-148) Fast atom beam scattering on a prob- 
ing ion beam as a method for high-temperature plasma 
potential measurement. Kabantsev, A.A.; Taskaev, S.Yu. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 11p. (In 
Russian). Order Number DE90603329. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

MN-08584. 

Analysis of a possibility of measuring high-temperature plasma 
potential distribution using the method of fast atom scattering on the 
probing ion beam is conducted. The method proposed is based on 
determining the ion beam energy depending on plasma potential 
from scattered atom energy spectrum. Application of the given 
method allows one to exclude a number of principle difficulties typi- 
cal of plasma potential measurement using probing heavy ion 
beams. 34 refs. 


51431 (IYaF—-89-11) Low-radioactive open fusion reactor on 
D*He fuel. Knyazev, B.A.; Ryutov, D.D. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1989. 27p. ‘in Russian). Order Num- 
ber DE90603248. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

MN-10051. 

Analysis of a possibility of creating a target option of thermonu- 
clear reactor on D®He fuel is conducted. It is supposed to use 
deuterium plasma (Tp ~ Te ~ 15-20 keV) as a target where *He® 


beam with ~ 1 MeV particle energy will be injected to. Fusion reac- 


tion will occure during captured ~He** ion deceleration. The low 
target temperature allows one to sharply decrease the rate of sec- 
ondary DD and DT-reactions and at the same time to increase the 
specific power of neutroniess thermonuclear reaction (due to low 
target plasma pressure). As the reactor plasma amplification Q is 
less than one a high efficiency of direct energy conversion systems 
is needed for energy balance provision. Ambipolar reactor option on 
D*He fuel with thermonuclear energy release P;=1 GW and neutron 
yield in secondary reaction of ~ 0.001 P; is considered. 14 refs.; 5 
figs. 


51432 (LA-UR-89-3020) Many-electron effects on dynamic 
processes in dense matter. Younger, S.M. Los Alamos National 
Lab., NM (USA). [1989]. 5p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-36. (CONF-8908133-3: 24. 


Yamada conference on strongly coupled plasma physics, Tokyo . 


(Japan), 29 Aug - 2 sep 1989). Order Number DE90000607. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Large scale calculations quantum mechanical calculations of dy- 
namic processes in dense helium suggest that quasi-molecular 
effects may play an important role in determining the transport prop- 
erties of dense plasma. 7 refs., 3 figs. 


51433 (LA-UR-89-3250) Two-dimensional behavior of 
Megagauss-field-confined solid fiber Z-pinches. Lindemuth, |.R. 
Los Alamos National Lab., NM (USA). [1989]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-890710-19: 5. international conference on megagauss 
magnetic field generation and related topics, Novosibirsk (USSR), 
3-7 Jul 1989). Order Number DE90000684. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

At Los Alamos, we have performed one-dimensional and two- 
dimensional magnetohydrodynamic (MHD) computations of the 
formation and evolution of fiber-formed plasmas. Our one- 
dimensional computations show that current in the existing Los 
Alamos and Naval Research Laboratory experiments is carried by 
hot plasma which has been ablated from the solid fiber. Our two- 
dimensional computations exhibit m = 0 unstable behavior in the hot, 
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exterior plasma prior to complete ablation of the solid fiber; the m = 
0 behavior enhances the fiber ablation rate. The MHD model used 
in our computations accesses the Los Alamos SESAME tabulated 
atomic data base computer library to determine material properties. 
The MHD partial differential equations are solved numerically using 
an alternating-direction implicit finite difference method which does 
not resort to fractional time steps, or “operator splitting.” The com- 
putations use “cold start” initial conditions in an attempt to compute 
the behavior of the pinches from t = 0. The two-dimensional compu- 
tations begin with a 2% random variation superimposed upon the 
density profile of the solid core to provide perturbations for instabil- 
ity growth. In this paper, the two-dimensional computations are 
further examined. In the computations reported here, two-different 
axial lengths, |, are considered, | = 5 mm and | = 300 ym, to study 
long- and short-wavelength behavior. The long-wavelength compu- 
tations show the formation and evolution of hot spots in the hot 
corona surrounding the cold, solid core of the plasma channel; sub- 
sequently, hot spots form on the axis of the discharge. The 
short-wavelength computations exhibit a periodic re-establishment 
of a quasi-one-dimensional configuration. 5 refs., 5 figs. 


51434 (NIIEFA-P-K-0782) Microfluctuations of plasma den- 
sity in a theta-pinch and spatial coherency of a probing laser 
beam. Berezin, A.B.; Burtsev, V.A.; Kozhevin, V.M.; Smirnov, V.G.; 
Sholokhov, Yu.l. Nauchno-issledovatel’skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR). 1988. 46p. (in Russian). Order 
Number DE90603347. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

T-10661. 

Spatial distribution of RMS value of density fluctuations and 
perturbation wave lengths determined by low hybrid drift (LHD)- 
instability is obtained on the basis of one-dimensional MHD-model 
describing the behaviour of the linear theta-pinch plasma taking 
account of the process of classical and anomalous transfer. The as- 
sumption about spatial-uniform distribution of electron density 
fluctuations inside the plasma layer is introduced proceeding from 
the results of these calculations. The angular spectrum of laser radi- 
ation passing through the plasma is obtained analytically in the 
framework of this assumption. Comparison of the spectrum shape 
obtained in the paper with the experiment has shown that anoma- 
lously great increase of divergence of coherent probing radiation 
can be expiained by LHD-instability development. Such a sharp 
change in spatial coherency (divergency) may be used for diagnosis 
as a method to study microinstabilities of plasma in pinch dis- 
charges. 21 refs.; 9 figs. 


51435 (PPPL-2645) Weak turbulence theory of ion tempera- 
ture gradient modes for inverted density plasmas. Hahm, T.S.; 
Tang, W.M. Princeton Univ., NJ (USA). Plasma Physics Lab. Sep 
1989. 24p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH03073. Order Number DE90000874. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Typical profiles measured in H-mode (“high confinement”) dis- 
charges from tokamaks such as JET and DIll-D suggest that the ion 
temperature gradient instability threshold parameter n; (=dinT;/dinn;) 
could be negative in many cases. Previous linear theoretical calcu- 
lations have established the onset conditions for these negative 
m-modes and the fact that their growth rate is much smailer than 
their real frequency over a wide range of negative n, values. This 
has motivated the present nonlinear weak turbulence analysis to as- 
sess the relevance of such instabilities for confinement in H-mode 
plasmas. The nonlinear eigenmode equation indicates that the 
3-wave coupling to shorter wavelength modes is the dominant non- 
linear saturation mechanism. It is found that both the saturation 
level for these fluctuations and the magnitude of the associated ion 
thermal diffusivity are considerably smaller than the strong turbu- 
lence mixing length type estimates for the more conventional 
positive-7,-instabilities. 19 refs., 3 figs. 


51436 (PPPL-2648) Charge exchange recombination spec- 
troscopy measurements in the extreme ultraviolet region of 
central carbon concentrations during high power neutral beam 
heating in TFTR [Tokamak Fusion Test Reactor]. Stratton, B.C.; 
Fonck, R.J.; Ramsey, A.T.; Synakowski, E.J.; Grek, B.; Hill, K.W.; 
Johnson, D.W.; Mansfield, D.K.; Park, H.; Taylor, G.; Valanju, P.M. 
Princeton Univ., NJ (USA). Plasma Physics Lab. Sep 1989. 3p. 





Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03073. Order Number DE90000851. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The carbon concentration in the central region of TFTR dis- 
charges with high power neutral beam heating has been measured 
by charge-extracted recombination spectroscopy (CXRS) of the C+ 
n = 3-4 transition in the extreme ultraviolet region. The carbon con- 
centrations were deduced from absolute measurements of the line 
brightness using a calculation of the beam attenuation and the ap- 
propriate cascade-corrected line excitation rates. As a result of the 
high ion temperatures in most of the discharges, the contribution of 
beam halo neutrals to the line brightness was significant and there- 
fore had to be included in the modeling of the data. Carbon 
concentrations have been measured in discharges with |p = 1.0-1.6 
MA and beam power in the range of 2.6-30 MW, including a num- 
ber of supershots. The results are in good agreement with carbon 
concentrations deduced from the visible bremsstrahlung Z._ and 
metallic impurity concentrations measured by x-ray pulse-height 
analysis, demonstrating the reliability of the atomic rates used in the 
beam attenuation and line excitation calculations. Carbon is the 
dominant impurity species in these discharges; the oxygen concen- 
tration measured via CXRS in a high beam power case was 0.0006 
of ne, compard to 0.04 for carbon. Trends with |, and beam power 
in the carbon concentration and the inferred deuteron concentration 
are presented. The carbon concentration is independent of |, and 
decreases from 0.13 at 2.6 MW beam power to 0.04 at 30 MW, 
while the deuteron concentration increases from 0.25 to 0.75 over 
the same range of beam power. These changes are primarily the 
result of beam particle fueling, as the carbon density did not vary 
significantly with beam power. The time evolutions of the carbon 
and deuteron concentrations during two high power beam pulses, 
one which exhibited a carbon bloom and one which did not, are 
compared. 30 refs., 12 figs., 2 tabs. 


51437 (PPPL-—2650) Is anomalous transport "diffusive”?. 
Rewoldt, G. Princeton Univ., NJ (USA). Plasma Physics Lab. Sep 
1989. 16p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE90000849. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

It has often been assumed that the anomalous transport from sat- 
urated plasma instabilities is “diffusive” in the sense that the particle 
flux, I, the electron energy flux, qe, and the ion energy flux, q;, can 
be written in forms that are linear in the density gradient, dn/dr, the 
electron temperature gradient, dT./dr, and the ion temperature gra- 
dient dTj/dr. In the simplest form, T = — D,(dr/dr), qe = — 
De®n(dT./dr), and q; = —D,;'n(dT\/dr). A possible generalization of 
this is to include so-called “off-diagonal” terms, with T = nVyn — 
Dn"(dn/dr) — Dn®(n/Te)(dTe/dr) — Dyi(n/T;)(dT;/dr), with correspond- 
ing forms for the energy fluxes. Here, general results for the 
quasilinear particle and energy fluxes, resulting from tokamak linear 
microinstabilities, are evaluated to assess the relative importance of 
the diagonal and the off-diagonal terms. A further possible generatl- 
ization is to include also contributions to the fluxes from higher 
powers of the gradients, specifically “quadratic” contributions propor- 
tional to (dr/dr)*, (dr/dr)(dTe/dr), and so on. A procedure is 
described for evaluating the corresponding coefficients, and results 
are presented for illustrative realistic tokamak cases. Qualitatively, it 
is found that the off-diagonal diffusion coefficients can be as big as 
the diagonal ones, and that the quadratic terms can be larger than 
the linear ones. The results thus strongly suggest that the com- 
monly used “diffusive” approximation with only diagonal terms, T = 
—Dn"(dr/dr), and correspondingly for the energy fluxes, is not ade- 
quate in practice. 9 refs., 1 tabs. 


51438 (PPPL-2653) Solution of the Fokker-Planck equation 
with mixing of angular harmonics by beam-beam charge ex- 
change. Mikkelsen, D.R. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Sep 1989. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03073. Order Number 
DE90000887. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

A method for solving the linear Fokker-Planck equation with 
anisotropic beam-beam charge exchange loss is presented. The 2- 
D equation is transformed to a system of coupled 1-D equations 
which are solved iteratively as independent equations. Although 
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isotropic approximations to the beam-beam losses lead to inaccu- 
rate fast ion distributions, typically only a few angular harmonics are 
needed to include accurately the effect of the beam-beam charge 
exchange loss on the usual integrals of the fast ion distribution. 
Consequently, the algorithm converges very rapidly and is much 
more efficient than a 2-D finite difference method. A convenient 
recursion formula for the coupling coefficients is given and general- 
ization of the method is discussed. 13 refs., 2 figs. 


51439 (SAND-89-2064C) Thermal loads on tokamak plasma 
facing components during normal operation and disruptions. 
McGrath, R.T. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO4-76DP00789. (CONF-890906—4: 11. international vacuum 
congress and 7th international conference on solid surfaces, 
Cologne (Germany, F.R.), 25-29 Sep 1989). Order Number 
DE90000794. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Power loadings experienced by tokamak plasma facing compo- 
nents during normal operation and during off-normal events are 
discussed. A model for power and particle flow in the tokamak 
boundary layer is presented and model predictions are compared to 
infrared measurements of component heating. The inclusion of the 
full three-dimensional geometry of the component and of the mag- 
netic flux surface is very important in the modeling. Experimental 
measurements show that misalignment of component armor tile sur- 
faces by only a millimeter can lead to significant localized heating. 
An application to the design of plasma facing components for future 
machines is presented. Finally, thermal loads expected during toka- 
mak disruptions are discussed. The primary problems are surface 
melting and vaporization due to localized intense heating during the 
disruption thermal quench and volumetric heating of the component 
armor and structure due to localized impact of runaway electrons. 
39 refs., 8 figs., 1 tab. 


51440 (TRITA-EPP-88-06) Anomalous cross-field velocities 
in a CIV laboratory experiment. Axnaes, |. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics. Oct 1988. 19p. Or- 
der Number DE90602054. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The axial and radial ion velocities and the electron radial velocity 
are determined in coaxial plasma gun operated under critical veloc- 
ity conditions. The particle celocities are determined from probe 
measurement together with He | 3889 AA absolute intensity mea- 
surements and the consideration of the total momentum balance of 
the current sheet. The ions are found move axially and the elec- 
trons radially much faster than predicted by the E/B drift in the 
macroscopic fields. These results agree with what can be expected 
from the instability processes, which has earlier been proposed to 
operate in these experiments. It is therefore a direct experimental 
demonstration that instability processes have to be invoked not only 
for the electron heating, but also to explain the macroscopic veloci- 
ties and currents. (author). 


51441 (TRITA-EPP-—89-01) On the spoke structure in critical 
velocity rotating plasmas. Brenning, N. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics. Jan 1989. 12p. Or- 
der Number DE90602080. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The ionizing front model for the current spokes in homopolar ex- 
periments on the CIV phenomenon is briefly reviewed, and the main 
predictions are compared to experimental observations. It is con- 
cluded that the proposed mechanism of localized electron heating 
at the leading edges of the spokes is well supported by the obser- 
vation. but that there is a discrepancy about the sheath thickness, 
and about the location of the observed hf emisson in relation to the 
space charge structure. The observed spokes have a thickness 
which exceeds the limit of applicabillity of the ionizing front model 
by typically a factor of ten. A new finding here is that the azimuthal 
electric field is closely proportional to (ne - ave. (Ne)), where ave. 
(Ne) is the average density. This relation holds on both sides of the 
density spokes, and also between the spokes, in spite of the fact 
that the electron temperature, current density, and hf emission are 
all strongly peaked about the leading spoke edge. This indicates 
that the mechanism which maintains the space charge structure de- 
pends mainly on the plasma density, and only indirectly on the 
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ionization rate. It is proposed that a density-related partial blocking 
of the azimuthal Hall current could give the observed correlation be- 
tween azimuthal electric field and plasma density. (L.E.). 


51442 (TRITA-PFU-88-12) Three-dimensional magnetic 
probe measurements of EXTRAP T1 equilibria. Hedin, E.R. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma Physics 
and Fusion Research. Dec 1988. 47p. Order Number DE90602055. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Internal probes are described for use in measuring the three or- 
thogonal components of the magnetic field in the Extrap T1 device. 
The data analysis process for numerical processing of the probe 
signals is also explained. Results include radial and vertical profiles 
of the field components, three-dimensional field plots, inverse field 
strength contours, two-dimensional magnetic flux plots and toroidal 
current profiles. (author). 


51443 (TRITA-PFU-88-13) Average beta measurement in 
EXTRAP T1. Hedin, E.R. Royal Inst. of Tech., Stockholm (Sweden). 
Dept. of Plasma Physics and Fusion Research. Dec 1988. 11p. Or- 
der Number DE90602056. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Beginning with the ideal MHD pressure balance equation, an ex- 
pression for the average poloidal beta, Be, is derived. A method for 
unobtrusively measuring the quantities used to evaluate Be in Ex- 
trap T1 is described. The results if a series of measurements 
yielding Be as a function of externally applied toroidal field are pre- 
sented. (author). 


51444 (UCID—21330-Rev.1) DART: A simulation code for 
charged particle beams: Revision 1. White, R.C.; Barr, W.L.; 
Moir, R.W. Lawrence Livermore National Lab., CA (USA). 31 Jul 
1989. 44p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-48. Order Number DE89016697. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper presents a recently modified version of the 2-D code, 
DART, which can simulate the behavior of a beam of charged parti- 
cles whose trajectories are determined by electric and magnetic 
fields. This code was originally used to design laboratory-scale and 
full-scale beam direct converters. Since then, its utility has been ex- 
panded to allow more general applications. The simulation includes 
space charge, secondary electrons, and the ionization of neutral 
gas. A beam can contain up to nine superimposed beamlets of dif- 
ferent energy and species. The calculation of energy conversion 
efficiency and the method of specifying the electrode geometry are 
described. Basic procedures for using the code are given, and sam- 
ple input and output fields are shown. 7 refs., 18 figs. 


51445 Magnetic field diagnostics for an FEL wiggler. Kulke, 
B. (Lawrence Livermore Nat. Lab., Livermore, CA (US)); Coffield, 
F.; Deis, G.; Frye, R.; Kallman, J. pp. 2030 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator engineering 
and technology. Lindstrom, E.R.; Taylor, L.S IEEE Service Center, 
Piscataway, NJ (1987). (CONF-870302-: Particle accelerator con- 
ference, Washington, DC (USA), 16-19 Mar 1987). 

Magnetic field measurements have been performed on a 5-m 
wiggler magnet array that forms part of a free-electron laser experi- 
ment currently in operation at LLNL. The pre-installation tests used 
a Hall probe to map the transverse field on and near the beam axis, 
and integrating coils to determine the cancellation errors that tend 
to steer the beam. For on-line diagnostics, the authors use a bank 
of 31 rotating-coil gaussmeters that are mounted off-axis but from 
which the on-axis field is inferred. The gaussmeters form part of a 
closed-loop control system through which the operator can set and 
automatically maintain a desired field profile to within 0.1%. The 
paper discusses pre-installation measurement and calibration tech- 
niques and results, and operational experience with the closed-loop 
control system. 


51446 Moment approach to neoclassical flows, currents, and 
transport in auxiliary heated tokamaks. Kim, Y.B. Thesis (Ph. 
D.). 127p. Univ. of Wisconsin, Madison, WI (1988). Available from 
University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.88-01,482. 

The moment approach is utilized to derive the full complement of 
neoclassical transport processes in auxiliary heated tokamaks. The 
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effects of auxiliary heating [neutral beam injection (NBI) and ion 
cyclotron resonance heating (ICRH)] considered arise from the colli- 
sional interaction between the background plasma species and the 
fast-ion-tail species. From a known fast-ion distribution function, the 
parallel (to the magnetic field) momentum and heat-flow inputs to 
the background plasma are evaluated. Then, through the momen- 
tum and heat-flow balance equations, the induced parallel flows 
(and current) and radial transport fluxes in equilibrium are 
determined. In addition to the fast-ion-induced current, the total neo- 
classical current includes the bootstrap current, which is driven by 
the pressure and temperature gradients, the Pfirsch-Schlueter cur- 
rent which is required for charge neutrality, and the neoclassical 
(including trapped-particle effects) Spitzer current due to the parallel 
electric field. The entropy balance equation which is utilized to de- 
rive transport coefficients through the principle of minimum entropy 
production rate is extended to be valid on a faster time scale. 


51447 Study of the magnetic-field evolution in the sphero- 
mak merging experiment. Kawai, K. Thesis (Ph. D.). 146p. Univ. 
of Washington, Seattle, WA (1987). Available from University Micro- 
films, PO Box 1764, Ann Arbor, MI 48106, Order No.88-10,547. 
Merging of two nearly identical spheromaks was attained to study 
plasma relaxation during the evolution from the two-spheromak con- 
figuration to a final single configuration. Two opposing conical theta 
pinches were utilized to produce spheromaks, which were then 
ejected into a flux-conserving confinement section with external 
fields imbedded. The two merging spheromaks were given parallel 
poloidal fields and opposite toroidal fields; the total helicity of the 
two spheromak system, therefore, was designed to be nearly zero. 
The magnetic field evolution during merging was investigated by a 
large array of internal magnetic field probes. Two-dimensional field 
mapping was performed to describe the evolution. Reconnection of 
the two poloidal fields was completed in approximately 2 psec, while 
annihilation of the toroidal fields occurred relatively slowly, in about 
10 psec. Observations suggested that the plasma relaxation in this 
merging process occurred on the diffusion time scale rather than 
Alfven transit times, and that the plasma did not evolve to a force- 
free state. The slow relaxation is attributed to a global structural 
change (small k value) associated with the merging configuration. 


51448 PC-based package for interactive assessment of MHD 
equilibrium and poloidal field coil design in axisymmetric 
toroidal geometry. Kelleher, W.P. Thesis (Ph. D.). 189p. Rensse- 
laer Polytechnic Institute, Troy, NY (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
08,170. 

In the assessment of Magnetohydrodynamic (MHD) equilibrium 
and Poloidal Field Coil (PFC) arrangement for toroidal axisymmetric 
geometry, the Grad-Shafranov equation must be solved, either 
analytically or numerically. Existing numerical tools have been de- 
veloped primarily for mainframe usage and can prove cumbersome 
for screening assessments and parametric evaluations. The objec- 
tive of this thesis was to develop a personal computer (PC)-based 
calculational tool for assessing MHD/PFC problems in a highly inter- 
active mode, well suited for scoping studies. The approach adopted 
involves a two-step process: first the MHD equilibrium is calculated 
and then the PFC arrangement, consistent with the equilibrium, is 
determined in an interactive design environment. The PC-based sys- 
tem developed consists of two programs: (1) PCEQ, which solve the 
MHD equilibrium problem and (2) PFDE-SIGN, which is employed 
to arrive at a PFC arrangement. PCEQ provides an output file in- 
cluding, but not limited to, the following: poloidal beta, total beta, 
safety factors, q, on axis and on edge. PCEQ plots the following 
contours and/or profiles: flux, pressure and toroidal current density, 
safety factor, and ratio of plasma toroidal field to vacuum field. 


51449 A fluid-particle simulation model for plasma instabili- 
ties. Lyster, P.M. (Oak Ridge National Lab., TN (USA)); Leboeuf, 
J.N.; Diamond, P.H.; Carreras, B.A.; Lee, G.S. IFS Newsletter 
(USA), 6(2): 5-6, 9 (Dec 1987). 

Fluid-particle simulation models, often referred to as hybrid 
codes, have been used for a number of years to study low- 
frequency plasma phenomena. The authors are developing a new 
hybrid model for simulating plasma instabilities of characteristic fre- 
quency less than the ion cyclotron frequency and wavelength long 
compared with the ion Larmor radius. The main motivation is to 





study fluid-like modes such as ion-temperature-gradient driven tur- 
bulence; this may be an important mode in high-temperature fusion 
devices. At present a linear one-dimensional code has been imple- 
mented. 5 refs., 2 figs. 


51450 Alpha-driven mironoinstability in tandem mirror 
plasma. Ho, S.K.; Miley, G.H.; Smith, G.R.; Nevins, W.M. Transac- 
tions of the American Nuclear Society (USA), 52: 184-185 (1986). 
(CONF-860610-: American Nuclear Society annual meeting, Reno, 
NV (USA), 15-20 Jun 1986). 

Alpha particles born at deuterium-tritium (D-T) fusion are mirror 
confined in the tandem mirror with a loss-cone-type distribution in 
the velocity space. The anisotropy created is susceptible to microin- 
stabilities and the objective of this work is to study possible 
instabilities that can be driven by the alpha loss-cone. The low- 
frequency (at the order of the ion cyclotron frequency) wave 
spectrum is examined to seek the waves that can be destabilized 
by the alphas. A marginal stability boundary in ion density- 
temperature space is found. The central cell of the tandem mirror is 
modeled by an infinite, long plasm cylinder with azimuthal symme- 
try. The plasma consists of both deuteron and triton as fuel ions 
and is assumed to be cold since the ion velocity is much smaller 
than that of the alpha. This model also considers a sharp boundary 
plasma, with a vacuum region separating it from the conducting 
wall. To examine reactor implication, the authors have calculated 
the stability boundary for the cases of the MARS and MINIMARS 
parameters. The operating regime for both cases is found to be 
unstable. this could be a key problem for reactor operation and de- 
serves more study. 4 refs., 2 figs. 


51451 Penetration of an energetic D° beam into an ETR 
plasma. Stearns, J.W. (Lawrence Berkeley Lab., CA (USA)); 
Schlachter, A.S.; Cooper, W.S.; Olson, R.E. Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms (Netherlands), 42(4): 479-484 (Jul 1989). 
DOE Contract AC03-76SF00098. (CONF-8811181—: 4. international 
workshop on cross sections for fusion and other applications, Col- 
lege Station, TX (USA), 2-5 Nov 1988). 

A beam of energetic D° atoms can be injected into a thermonu- 
clear reactor plasma for heating, fuelling or current drive. A 
computer code has been written to determine the penetration of the 
D° beam into a steady-state tokamak Engineering Test Reactor 
(ETR) such as the proposed International Thermonuciear Experi- 
mental Reactor (ITER). The code includes multistep processes, and 
uses a combination of experimental and theoretical cross sections 
and scalings for the relevant atomic processes. (orig.). 


51452 Neutral particle beam intensity controller. Dagenhart, 
W.K. (Oak Ridge National Lab., TN (USA)). Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms (Netherlands), 40/41(pt.2): 992-995 (Apr 
1989). DOE Contract AC05-840R21400. (CONF-881151-: 10. in- 
ternational conference on the application of accelerators in research 
and industry, Denton, TX (USA), 7-9 Nov 1988). 

A method is proposed in which an amplitude-modulated, rotating 
magnetic field is applied to an accelerated ion beam in a gas neu- 
tralizer to defocus the resultant neutral and ion beam in a controlled 
manner to control the intensity of the neutral beam along the beam 
axis at constant beam energy. Adjustments in the gas pressure 
determine the fraction of ions that is neutralized. The rotating mag- 
netic field alters the orbits of the ions in the gas neutralizer before 
they are neutralized. By adjusting the gas pressure and the ampli- 
tude of the rotating magnetic field, one can control the fraction of 
neutral and ion particles transmitted out of the neutralizer along the 
central beam axis to a fusion device or other application. This 
method can also be used for applications where no neutralization 
gas is used and thus most of the beam remains in the ion state. 
The defocused neutral or ion particles are sprayed onto an actively 
cooled beam dump, which intercepts the deflected particles. The 
beam dump has a central opening for passage of the remaining 
beam along the central axis of the beam line. (orig.). 
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Refer also to citation(s) 49236, 50021, 50028, 50089, 50380, 
50465, 50468, 50469, 51439, 51445 


51453 (CONF-891004-2) Thermal hydraulic considerations 
in liquid-metal-cooled components of tokamak fusion reactors. 
Picologlou, B.F.; Reed, C.B.; Hua, T.Q. Argonne National Lab., IL 
(USA). [1989]. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From 4. international topical meeting on 
nuclear reactor thermal hydraulics; Karlsruhe (Germany, F.R.); 10- 
13 Oct 1989. Order Number DE89013288. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The basic considerations of MHD thermal hydraulics for liquid- 
metal-cooled blankets and first walls of tokamak fusion reactors are 
discussed. The liquid-metal MHD program of Argonne National 
Laboratory (ANL) dedicated to analytical and experimental investi- 
gations of reactor relevant MHD flows and development of relevant 
thermal hydraulic design tools is presented. The status of the exper- 
imental program and examples of local velocity measurements are 
given. An account of the MHD codes developed to date at ANL is 
also presented as is an example of a 3-D thermal hydraulic analysis 
carried out with such codes. Finally, near term plans for experimen- 
tal investigations and code development are outlined. 20 refs., 8 
figs., 1 tab. 


51454 (DOE/DP/40152-22) Inertial fusion research: 1986 
annual technical report, January-December 1986. Terry, N.C.: 
Larsen, J.T. (eds.). KMS Fusion, Inc., Ann Arbor, MI (USA). Mar 
1987. 198p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC08-82DP40152. (KMSF-U-1871). Order Number 
DE90000501. Available from NTIS, PC AO9/MF A01 - OSTI; GPO 
Dep. 

This report discusses the following topics on inertiai fusion re- 
search: fusion and plasmas; target fabrication technology; and laser 
development. 


51455 (DOE/DP/40152-24) Inertial fusion research: 1987 
annual technical report, January—September 1987. Larsen, J.T.; 
Terry, N.C. (eds.). KMS Fusion, Inc., Ann Arbor, Mi (USA). 1987. 
138p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC08-82DP40152;AC03-87DP10560. (DOE/DP/10560-T3). Order 
Number DE90000505. Available from NTIS, PC A0O7/MF A01 - 
OSTI; GPO Dep. 

This report discusses the following topics on inertial fusion re- 
search: fusion and plasmas; target fabrication technology; and laser 
development. 


51456 (INIS-SU-118, pp. 32-35) Formation of hydrogen pel- 
lets for high-frequency injector for the T-15 tokamak. Lovtsyus, 
A.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). In Thermonuclear synthesis. 
Scientific-technical collection. Order Number DE90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

The experimental results of formation of hydrogen pellets by an 
injector for the T-15 tokamak with the 1 Hz frequency are given. 
The processes of solid hydrogen formation, hydrogen extrusion, pel- 
let formation and their preliminary acceleration are described. The 
steady-state heating conditions for hydrogen pellet formation with 
homogeneous physical properties are obtained. The pellet velocity 
at the cryogenic unit output is 10 m/s. 4 refs.; 3 figs. 


51457 (INIS-SU-118, pp. 40-41) Snubber for proton source 
of the INAK quasi-stationary atom injector. Gilev, E.A.; Davy- 
denko, V.I.; | Savkin, V.Ya. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(In Russian). In Thermonuclear synthesis. Scientific-technical collec- 
tion. Order Number DE90705911. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

The choice of the snubber is substantiated its design and results 
of tests are described. The snubber is designed for reducing energy 
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release of high-voltage breakdown in the ion-optical system of a 
proton source. The proposed protection technique is based on the 
well-known regularities of breakdown development in sourcs. 6 
refs.; 2 figs. 


51458 (INIS-SU-118, pp. 36-39) Influence of constructive in- 
sertion between blanket modules and a shield on protection 
efficiency of an experimental thermonuclear reactor. Zimin, S.A. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Tsentral’nyj Nauchno-issiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke 
i Tekhnike. 1988. (In Russian). In Thermonuclear synthesis. 
Scientific-technical collection. Order Number DE90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

Using a simplified model neutron transmission through a steel in- 
sertion inside the internal iron-water shield of the thermonuclear 
reactor is considered. The insertion thickness and water fraction in 
it are varied. Some recommendations concerning the permissible in- 
sertion thickness from the viewpoint of neutron fluence restrictions 
with E>0.1 MeV at the shield boundary are made. 8 refs.; 4 figs. 


51459 (INIS-SU-118, pp. 24-27) On the feasibility of toke- 
mak reactor without thermal cycle. Zhogolev, V.E.; Chuyanov, 
V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). In Thermonucilear synthesis. 
Scientific-technical collection. Order Number DES90705911. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

The feasibility of tokamak-reactor with the fusion d+He® energy 
conversion into electricity by adiabatic expansion is considered. A 
deuterium beam with the particle energy of a few hundred keV is 
produced by a longitudinal injection and by adiabatic compression 
along the major radius in a helium plasma within the reactor. The 
energy production efficiency Q (relative increase of energy content) 
during beam deceleration cannot be greater then 0.7 even in the 
ideal system without losses. In the real system with limiting parame- 
ters the efficiency is Q=0.15. Therefore this system is not attractive. 
5 figs. 


51460 


(INIS-SU-118, pp. 19-24) *He for producing tritium in 
a blanket of a thermonuclear reactor. Aborin, V.Yu.; Orlov, V.V.; 


Shatalov, G.E.; Sherstnev, K.B. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 
(in Russian). In Thermonuclear synthesis. Scientific-technical collec- 
tion. Order Number DE90705911. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Voprosy atomnoj nauki i tekhniki.; (no.4).; T-20634. 

Possible applications of *He for tritium production as an alterna- 
tive of using liquid lithium in the pilot thermonuclear reactor blanket 
and some problems associated with the DD- and D®°He - reactors 
fuel cycle are discussed. It is noted that °He application removes 
the technological problems of liquid lithium, and it also has some 
other advantages. A version of using *He in the combination with a 
lead breeding blanket and steel as construction material is consid- 
ered. The tritium reproducing factor Kr=1.13 is determined taking 
into account helium tube locking during “He charging of 21 kg. It is 
shown how to improve Ky and reduce the amount of °He charging. 
6 refs.; 3 figs. 


51461 (INIS-SU-130, pp. 19-21) Determination of plasma 
temperature and critical surface position by means of camera 
obscura while laser acceleration of thin films. Goncharov, S.F. 
(AN SSSR, Moscow (USSR). Inst. Obshchej Fiziki); Pashinin, P.P.; 
Serov, R.V.; Tsarev, V.A.; Yanovskij, V.P. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. (in Russian). In Experimental and 
theoretical physics. Collection. Order Number DE90705912. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Data on the position and shape of critical surface at the moment, 
corresponding to the laser pulse end are obtained in experiments 
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on thin film laser acceleration under a long duration of Iser pulse (8 
ns) from an X-ray obscuregram integral by time. 8 refs.; 2 figs. 


51462 (INIS-SU-130, pp. 36-37) Using of deuterons in an 
electronuclear and mesocatalytic hybrid reactor. Kazarnovskij, 
M.V. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); 
Latysheva, L.N.; Ospanov, M.N. and others. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. (In Russian). In Experimental and 
theoretical physics. Collection. Order Number DE90705912. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Kratkie soobshcheniya po fizike.; (no.3).; T-02649. 

Results of calculations of the maximum 2°Pu nucleus accumula- 
tion in blankets of metal natural uranium (without taking account of 
structural material and coolant effect) of electronuclear and hybrid 
mesocatalytic reactors allowing for a single deuteron with ~ 1 GeV/ 
nucleon energy are presented. 8 refs.; 1 tab. 


51463 (IPPJ-900) Proceedings of symposium on produc- 
tion and target interation of particle beam. Niu, Keishiro (ed.). 
Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. 177p. 
(CONF-8812108—: Symposium on production and target interaction 
of particle beam, Nagoya (Japan), 22-23 Dec 1988). Order Number 
DE90001022. Available from NTIS (US Sales Only), PC AO9/MF 
A01. 
Individual papers are indexed separately. 


51464 (IPPJ-900, pp. 1-11) Power plant by deuteron beams 
using indirect-driven target. Niu, Keishiro (Tokyo Inst. of Tech. 
(Japan)). Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. 
(CONF-8812108-: Symposium on production and target interaction 
of particle beam, Nagoya (Japan), 22-23 Dec 1988). In Proceedings 
of symposium on production and target interaction of particle beam. 
Order Number DE90001022. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

An indirect-driven target is proposed to be used for 6-beam 
nonuniform irradiation of deuteron particles. The target consists of 5 
layers; tamper, radiator, smoother (radiation gap), absorber (pusher) 
and solid DT fuel. The fluctuation comes from nonuniform energy 
deposition in the radiator layer. Through the smoother layer, radia- 
tive energy transport from the radiator layer to the absorber layer is 
expected to smooth out the temperature fluctuation in the absorber 
layer. The total beam energy of 12 MJ is launched to the target by 
6 beams. In order to delete the charge of the front edge of the 
propagating deuteron beam, the electron beam is proposed to be 
launched to the target with the same velocity and with the same 
number density at the same time of the deuteron extraction form 
the diode. To stabilize the beam propagation, the electron beam has 
a rotation velocity which induces the magnetic field in the propaga- 
tion direction. The construction of the power supply system whose 
total stored energy is 12 MJ seems to be not difficult and to be eco- 
nomical. (author). 


51465 (IPPJ-900, pp. 12-17) Estimation of neutron flux in 
liquid (FLIBE) wall of waterfall type ICF reactor. Naramoto, Hi- 
roya (Tokyo Inst. of Tech. (Japan)); Niu, Keishiro. Nagoya Univ. 
(Japan). Inst. of Plasma Physics. Mar 1989. (CONF-8812108-: 
Symposium on production and target interaction of particle beam, 
Nagoya (Japan), 22-23 Dec 1988). In Proceedings of symposium 
on production and target interaction of particle beam. Order Num- 
ber DE90001022. Available from NTIS (US Sales Only), PC AO9/MF 
A01. 

An analysis is given for the unsteady behavior of the neutron flux 
in the liquid wall (which is made of flibe) of the waterfall type ICF 
reactor after DT nuclear fusion reaction. The thermalization of neu- 
trons in the flibe is calculated in the cylindrical cross-sectional area 
of the reactor cavity by using the one-demensional multigroup- 
diffusion equations. (author). 


51466 (IPPJ-900, pp. 18-21) Beam plasma interaction in 
inertial confinement fusion. Okada, Toshio (Tokyo Univ. of Agri- 
culture and Technology, Koganei (Japan). Faculty of Technology). 
Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. (CONF- 
8812108-: Symposium on production and target interaction of 
particle beam, Nagoya (Japan), 22-23 Dec 1988). In Proceedings of 
symposium on production and target interaction of particle beam. 





Order Number DE90001022. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

The stopping power of the target plasma for the light ion beam is 
studied. As the beam bombarded on solid targets they are ionized. 
A low density corona will also exist when intense ions are used to 
implode and ignite a small pellet. The ion-target interaction and the 
stopping power of the corona plasma are examined. One-dimension 
particle-in cell calculations have been done to determine the effects 
of a electromagnetic instability. (author). 


51467 (IPPJ-900, pp. 46-48) Generation of pulsed ion beam 
by pulsed power from the inductive energy storage. Akiyama, 
H. (Kumamoto Univ. (Japan). Faculty of Engineering); Shimomura, 
N.; Machiki, H.; Maeda, S. Nagoya Univ. (Japan). Inst. of Plasma 
Physics. Mar 1989. (CONF-8812108—: Symposium on production 
and target interaction of particle beam, Nagoya (Japan), 22-23 Dec 
1988). In Proceedings of symposium on production and target inter- 
action of particle beam. Order Number DE90001022. Available 
from NTIS (US Sales Only), PC AO9/MF A01. 

The compact pulsed power generator, which is named ASO-1, is 
successfully constructed. The pulsed power from ASO-1 is supplied 
to the magnetically insulated diode, and pulsed ion beams are suc- 
cessfully generated. (author). 


51468 (IPPJ-900, pp. 49-59) lon beam generation and its ap- 
plications with "HARIMA-II’. Sato, Morihiko (Himeji Inst. of Tech., 
Hyogo (Japan)); Yatsuzuka, Mitsuyasu; Hashimoto, Yoshiyuki; 
Azuma, Kingo; Nobuhara, Sadao. Nagoya Univ. (Japan). Inst. of 
Plasma Physics. Mar 1989. (CONF-8812108—: Symposium on pro- 
duction and target interaction of particle beam, Nagoya (Japan), 
22-23 Dec 1988). In Proceedings of symposium on production and 
target interaction of particle beam. Order Number DE90001022. 
Available from NTIS (US Sales Only), PC AO9/MF A01. 

We tried ion beam generation with an ‘Inverse Pinch lon Diode’ 
by using a newly constructed pulse power generator 'HARIMA-II’. 
The ion beam with the energy of 170 keV was obtained, and its 
peak value of the total current was 12 kA. The main component of 
the ion beam was found to be hydrogen. (author). 


51469 (IPPJ-900, pp. 87-99) Measurement of enhanced ion 
stopping powers with plasma focus diode. Jiang, Weihua 
(Nagoya Univ. of Technology, Niigata (Japan)); Zhang, Chi; Masug- 
ata, Katsumi; Yatsui, Kiyoshi. Nagoya Univ. (Japan). Inst. of Plasma 
Physics. Mar 1989. (CONF-8812108-: Symposium on production 
and target interaction of particle beam, Nagoya (Japan), 22-23 Dec 
1988). In Proceedings of symposium on production and target inter- 
action of particle beam. Order Number DE90001022. Available 
from NTIS (US Sales Only), PC AO9/MF A01. 

lon beam-target interaction experiments were performed by using 
Plasma Focus Diode’. The proton energy loss in different targets 
were measured with a time-resolvable Thomson-parabola energy 
spectrometer. With the current density of 60 kA/cm* and power 
density of 0.08 TW/cm? of the ion beam, the enhanced energy de- 
position has been observed for the aluminium targets of thickness 
of 7 um and 3 um, whereas no enhancement has been observed 
for copper and gold targets. The maximum enhancement ratio is 
found to be larger than 2 for 3-um aluminium targets. (author). 


51470 (IPPJ-900, pp. 30-35) Sintering of powdered matter 
by ablation pressure due to irradiation of focused pulse in- 
tense ion beam. Matsukawa, Yoshinobu (Osaka City Univ. (Japan). 
Research Inst. for Atomic Energy); Uegami, Kenjiro. Nagoya Univ. 
(Japan). Inst. of Plasma Physics. Mar 1989. (CONF-8812108-—: 
Symposium on production and target interaction of particle beam, 
Nagoya (Japan), 22-23 Dec 1988). In Proceedings of symposium 
on production and target interaction of particle beam. Order Num- 
ber DE90001022. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

Pulsed ultrahigh pressure over 10* bar is generated by the 
blowout of high temperature plasma from a target at the moment of 
irradiating the intense ion beam developed for ICF energy drives. 
This pulsed high pressure may be utilized for some techniques that 
require ultra-high pressure, for example, sintering of powdered mat- 
ters such as diamond powder and substances with high melting 
point. In this study, the fundamental process of sintering metal pow- 
der by the irradiation of a focused ion beam was investigated to 
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know the condition of applying the pulsed high pressure. The power 
density of the focused ion beam is estimated to be 1.1 x 10'° W/ 
cm? at the peak of the pulse. A small amount of metal powder was 
put in a stainless steel conical vessel, and was covered with a thin 
aluminum foil. lon beam was irradiated on it, and the pulsed high 
pressure compressed the foil and powder. The ion beam irradiation 
experiment on Sn, Zn, Al, Cu, Ti, Mo and W powders is reported. 
The structure of sample surfaces was analyzed by an electron probe 
micro-analyzer and a scanning electron microscope. (Kako, I.). 


51471 (IPPJ—900, pp. 36-45) Light ion beam fusion research 
by induction adder. Miyamoto, S. (Osaka Univ., Suita (Japan). 
Inst. of Laser Engineering); Yasuda, Y.; Tsubakimoto, K.; Yugami, 
N.; Akiba, T.; Zakou, A.; Imasaki, K.; Nakai, S.; Yamanaka, C. 
Nagoya Univ. (Japan). Inst. of Plasma Physics. Mar 1989. (CONF- 
8812108-: Symposium on production and target interaction of 
particle beam, Nagoya (Japan), 22-23 Dec 1988). In Proceedings of 
symposium on production and target interaction of particle beam. 
Order Number DE90001022. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

Light ion beam which is efficiently generated by pulsed power 
machines is a promising candidate of the energy driver of inertial 
confinement fusion (ICF). The key issues for ignition and high gain 
implosion by light ion beam are the generation of high voltage power 
pulses, beam focusing, transport, bunching, pulse shaping, the in- 
teraction with a target and implosion. It was experimentally shown 
that the required beam focusing was achieved by using heavier ion 
species, accelerating to higher energy, and appropriately correcting 
the aberration of the focusing beam. As a driver for light ion beam 
ICF, a superhigh voltage generation system (SHVS) was proposed, 
which generates high voltage pulsed by induction adding, and the 
prototype of a SHVS was developed. in this paper, the experimental 
and theoretical studies on light ion beam for the energy drive of ICF 
research using a SHVS are reported. This system can accelerate 
the ions which are heavier than protons. The SHVS for light ion 
beam ICF, that is, an induction voltage adder system, is described. 
The prototype machine 'Reiden 4-SHVS’ consists of the pulse form- 
ing section, the power dividing section, the inductive cavity voltage 
adding section and the diode. The experiment on this prototype and 
the two-stage charge stripping diode are discussed. (Kako, |.). 


51472 (IPPJ-900, pp. 130-138) High-power tritium beam 
propagation. Aoqui, Shin-ichi (Numazu Technical Coll., Shizuoka 
(Japan)); Niu, Keishiro. Nagoya Univ. (Japan). Inst. of Plasma 
Physics. Mar 1989. (CONF-8812108—: Symposium on production 
and target interaction of particle beam, Nagoya (Japan), 22-23 Dec 
1988). In Proceedings of symposium on production and target inter- 
action of particle beam. Order Number DE90001022. Available 
from NTIS (US Sales Only), PC A09/MF A01. 

In this paper an proposal is given for using tritium beam as the 
energy driver of ICF in order to reduce the beam number density 
during propagation in comparison with the proton beam. Propaga- 
tion of the charge- and current-neutralized beam or propagation of 
the beam without charge is investigated. The z-discharge plasma 
channel is employed for propagation of the charge- and current- 
neutralized beam. Because the extracted ion beam has a large 
thermal velocity component v, due to the large geometrical diver- 
gence angle, the electromagnetic force in the z-discharge plasma 
channel can confine the beam in a small radius. By using an elec- 
tron beam which has the same parameters with those for ion beam, 
the way how the charge- and current-neutralization is realized is 
searched here. On the other hand, it is turned out that the condi- 
tions for plasma channel is very severe to be achieved. In the case 
that the plasma channel is not used, a propagation method that the 
beam extracted from the diode is injected into a high density 
plasma produced by a 6-pinch discharge. In this case, the charge 
neutralization will be achieved almost completely so that the electro- 
static field will be negligibly small. The required plasma conditions 
for beam-neutralization will be reached rather easily by the 6-pinch 
coil discharge in comparison with the z-discharge. (author). 


51473 (IPPJ-900, pp. 139-153) Focus of rotating and propa- 
gating light ion beam. Flow of electron current. Aoki, Takayuki 
(Tokyo Inst. of Tech. (Japan)); Niu, Keishiro. Nagoya Univ. (Japan). 
Inst. of Plasma Physics. Mar 1989. (CONF-8812108-: Symposium 
on production and target interaction of particle beam, Nagoya 
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(Japan), 22-23 Dec 1988). In Proceedings of symposium on produc- 
tion and target interaction of particle beam. Order Number 
DE90001022. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

In the focus of a rotating and propagating light ion beam, back- 
ground electrons play an essential role for generation of the 
self-magnetic field due to the beam current. Flows of electrons and 
electro-magnetic fields are solved by using a direct implicit scheme 
in the improved hybrid particle code. When the beam is focused to 
high density, electron currents flow the outer side of the beam cur- 
rent and the energy of the strong self-magnetic field is stored in the 
space between the electron and the beam current. In order to 
achieve stablely such a configuration of the current-flow pattern, the 
azimuthal magnetic field of several Tesla is applied externally 
around the focal spot. The beam focusibility is checked by this 
code, and the relation of the background-plasma density to the 
charge and current neutralization fractions are obtained. (author). 


51474 (IPPJ—900, pp. 154-162) Edge effect and its measures 
of the light ion beam propagation in ICF. Kaneda, Takeshi (Tokyo 
Inst. of Tech. (Japan)); Niu, Keishiro. Nagoya Univ. (Japan). Inst. of 
Plasma Physics. Mar 1989. (CONF-8812108-: Symposium on pro- 
duction and target interaction of particle beam, Nagoya (Japan), 
22-23 Dec 1988). In Proceedings of symposium on production and 
target interaction of particle beam. Order Number DE90001022. 
Available from NTIS (US Sales Only), PC AO9/MF A01. 

The effects due to the electrostatic field caused at the two edges 
are discussed. This intense electric field (about 10° V/m ~ 10° V/ 
m) is caused by the non-neutrality of the ion-beam-charge, and it 
would destroy the beam equilibrium, thus the beam propagation will 
be in difficulty. It is proposed to inject electron beam at the same 
time the injection of ion beam to neutralize the ion-beam-charge. In 
this case, the plasma channel may be required to suppress the ion 
beam expansion by thermal diffusion. The channel current is order 
of 10° A. If it is difficult to obtain this channel current technically, 
the method to remain the self-current of the ion beam is proposed. 
The radial expansion would be suppressed and pinched by self- 
azimuthal-magnetic-field. The axial expansion would be suppressed 
about 1/4 of the case of channel propagation. (author). 


51475 (IPPJ-900, pp. 122-129) Stability analysis of a light 
ion beam propagating through a plasma channel. Ishimoto, 
Tetsuya (Waseda Univ., Tokyo (Japan). School of Science and En- 
gineering); Kato, Tomokazu. Nagoya Univ. (Japan). inst. of Plasma 
Physics. Mar 1989. (CONF-8812108—-: Symposium on production 
and target interaction of particle beam, Nagoya (Japan), 22-23 Dec 
1988). In Proceedings of symposium on production and target inter- 
action of particle beam. Order Number DE90001022. Available 
from NTIS (US Sales Only), PC A09/MF A01. 

A light ion beam (LIB) is considered as a good driver for inertial 
confinement fusion, and required to propagate a few meters from 
the diode to the target. Usually, one expects the complete charge 
and current neutralization by the aid of a plasma channel. Ottinger 
et al. have analyzed a stability of a beam-plasma system under the 
same assumption. However, in this case, the effect of a finite beam 
length is ignored. Thus, it is necessary to reconsider the assump- 
tion of the charge and the current neutralization, particularly on the 
head and tail of the beam. A finite beam length is taken into consid- 
eration, and a new model of a beam-plasma system is proposed. 
The stability analysis is carried out by investigating the dispersion 
relation in this model. The incompleteness of the current neutraliza- 
tion on both ends is important for the growth rate of the instability. 
In conclusion, the stationary solution of the beam propagating 
through a plasma channel is obtained, and the stability of this 
beam-plasma system is analyzed. The r-component of the electron 
velocity, which is the effect of the incompleteness of current neutral- 
ization on both ends, is related to the growth rate. (Nogami, K.). 


51476 (JAERI-M-—89-022) Development of teflon transfer- 
tube. Yamamura, Hidemasa; Yoshida, Jun; Hoshino, Masahiro; 
Kawano, Katsumi; Kato, Takasi; Tada, Eisuke. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1989. 19p. (in Japanese). Order 
Number DE90701677. Available from NTIS (US Sales Only), PC 
A03/MF A01. 
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Teflon transfertube, which is used for transferring liquid helium 
from a dewar to a cryostat of superconducting magnets in a labora- 
tory, has been manufactured as test sample. A teflon transfertube is 
light weight, easy to handle, easy to manufacture, and economy, 
compared with a stainless steel transfertube. Teflon, however, has 
disadvantageous characteristics for a transfertube; high outgassing 
and gas penetration, which cause difficulty to perform high vaccum 
insulation in a teflon transfertube. Accordingly, liquid helium transfer 
efficiency of the transfertube depends on vaccum insulation. Vac- 
uum test and liquid helium transfer test were conducted by using the 
test sample of the teflon transfertube. Through the tests, the follow- 
ing results are obtained. (1) It is possible to estimate the ultimate 
insulation vacuum in teflon transfertube by using the formula which 
takes account of an outgassing. (2) The relation between an amount 
of transferring liquid helium and vacuum is quantitatively demon- 
strated. (3) Improvement of the vacuum in the insulation should be 
quite necessary for practical use of the teflon transfertube. (author). 


51477 (LA-UR-—89-3024) Tritium handling experience in 
vacuum systems at TSTA [Tritium Systems Test Assembly]. An- 
derson, J.L.; Jenkins, E.M.; Walthers, C.R.; Yoshida, H.; Fukui, H.; 
Naruse, Y. Los Alamos National Lab., NM (USA). 1989. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-890906-—3: 11. international vacuum congress and 
7th international conference on solid surfaces, Cologne (Germany, 
F.R.), 25-29 Sep 1989). Order Number DE90000606. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Compound cryopumps have been added to the Tritium Systems 
Test Assembly (TSTA) integrated fusion fuel loop. Operations have 
been performed which closely simulate an actual fusion reactor 
pumping scenario. In addition, performance data have been taken 
that support the concept of using coconut charcoal as a sorbent at 
4K for pumping helium. Later tests show that coconut charcoal may 
be used to co-pump D,T and He mixtures on a single 4K panel. 
Rotary spiral pumps have been used successfully in several appli- 
cations at TSTA and have acquired more than 9000 hours of 
maintenance-free operation. Metal bellows pumps have been used 
to back the spiral pumps and have been relatively trouble free in 
loop operations. Bellows pumps also have more than 9000 hours of 
maintenance-free operation. 5 refs., 6 figs. 


51478 (LA-UR-89-3041) Qualification of diode foil materials 
for excimer lasers. Anderson, R.G.; Shurter, R.P.; Rose, E.A. Los 
Alamos National Lab., NM (USA). [1989]. 5p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
8906218-1: IEEE pulsed power conference, Albuquerque, NM 
(USA), 11-14 Jun 1989). Order Number DE90000602. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Aurora facility at Los Alamos National Laboratory uses KrF 
excimer lasers to produce 248 nm light for inertial confinement fu- 
sion applications. Diodes in each amplifier produce relativistic 
electron beams to pump a Kr-F-Ar gas mixture. A foil is necessary 
to separate the vacuum diode from the laser gas. High tensile 
strength, high electron transmission, low ultraviolet reflectivity, and 
chemical compatibility with fluorine have been identified as requisite 
foil properties. Several different materials were acquired and tested 
for use as diode foils. Transmission and fluorine compatibility tests 
were performed using the Electron Gun Test Facility (EGTF) at Los 
Alamos. Off-line tests of tensile strength and reflectivity were per- 
formed. Titanium foil, which is commonly used as a diode foil, was 
found to generate solid and gaseous fluoride compounds, some of 
which are highly reactive in contact with water vapor. 6 refs., 6 figs., 
1 tab. 


51479 (LBL—27002) Heavy-ion fusion accelerator research, 
1988. Lawrence Berkeley Lab., CA (USA). May 1989. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO3- 
76SF00098. Order Number DE90000169. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the following topics: MBE-4: The Induction- 
Linac Approach; Current Amplification and Acceleration Schedules; 
Emittance and Current Amplification; Scaling Up the Results; 
Progress on the Carbon-Arc Source; Injector Development; 
Progress Towards an ILSE Design; Beam Combination; and 
Focusing-System Alignment Tolerances. 





51480 (NIIEFA-P-B—0790) Calculation of electrodynamical 
loads on the vacuum chamber of a compact tokamak in case 
of plasma current disruption. Astapkovich, A.M.; Komarov, V.M.; 
Sadakov, S.N. Nauchno-lssledovatel’skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR). 1988. 16p. (in Russian). Order 
Number DE90603400. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

T-11648. 

Dependences of calculated maxima of electrodynamical loads on 
the vacuum chamber of a tokamak on choice of disruption scenry 
are considered. The general problem of analysis of electromagnetic 
properties due to orthogonality of toroidal and poloidal magnetic 
fields is divided into two independent subproblems. The problem 
statements and computerized simulations obtained with the help of 
EDDYC-1 and EDDYC-2 computer programs are presented. 10 
refs.; 7 figs.; 1 tab. 


51481 (ORNL/FTR-3109) [Corrosion and mass transfer of 
ferrous alloys in Pb-17 at. % Li]: Foreign trip report, October 
15, 1988—October 25, 1988. Tortorelli, P.F. Oak Ridge National 
Lab., TN (USA). 10 Nov 1988. 15p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE89017502. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A paper on “corrosion and mass transfer of ferrous alloys in 
Pb-17 at. % Li” was presented by P.F. Tortorelli at the Fourth Inter- 
national Conference on liquid metal engineering and technology in 
Avignon, France. Results important to the fusion program were pre- 
sented in sessions on impurity monitoring and instrumentation, 
MHD effects, carburization, liquid metal chemistry, and corrosion by 
lithium and lead-lithium. In addition, the traveler visited the Euro- 
pean Community’s Joint Research Centre at Ispra, Italy. He 
presented seminars on “lead-lithium corrosion studies in support of 
fusion reactor materials development” and “ITER-related materials 
research at ORNL” and toured the liquid metal laboratories. 


51482 (ORNL/FTR-3110) [Reduced activation materials for 
fusion]: Foreign trip report, October 12, 1988—October 26, 1988. 
Rowcliffe, A.F. Oak Ridge National Lab., TN (USA). 9 Nov 1988. 
13p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE89017501. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler attended and presented a poster entitled “Reduced 
Activation Materials for Fusion” at the I|AEA-sponsored 12th Interna- 
tional Conference on Plasma Physics and Controlled Nuclear 
Fusion Research. Discussions were held with project personnel 
from the International Thermonuclear Experimental Reactor (ITER) 
on the selection of structural materials and the relevance of current 
materials research. A visit was made to the Materials Development 
Division of the UKAEA, Harwell, England, to discuss ongoing pro- 
grams related to fusion materials. 


51483 (ORNL/FTR-3168) [Theory and calculation of radia- 
tion effects for fusion reactor materials applications]: Foreign 
trip report, January 14-22, 1989. Mansur, L.K. Oak Ridge Na- 
tional Lab., TN (USA). 6 Feb 1989. 19p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE89017500. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
A fruitful exchange of the latest information was carried out on 
the theory and calculation of radiation effects for fusion reactor ma- 
terials applications. About half of the presentations and discussions 
in the workshop covered the formation and characteristics of 
cascades, with the other half covering mainly the kinetics of mi- 
crostructural evolution and mechanical properties, but also touching 
on other areas such as amorphization and precipitate re-solution. 
Much of the cascade work centered on discussions of results of 
computer simulations of cascades including molecular dynamics 
(MD) and time-resolved binary collision approximation (BCA) calcu- 
lations. Many questions were identified that could be addressed 
with large-scale MD calculations that will be made possible in the 
immediate future by the large MD code being developed in the 
United States by M. W. Guinan. In the same area of cascades, 
much information obtained by electron microscopy of specimens ir- 
radiated in RTNS-Il was presented. Presentations and discussions 
on swelling supported the ideas that the phenomenon is now 
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reasonably well understood on a theoretical basis and that swelling- 
resistant materials can be tailored. Helium and the effects of initial 
microstructure on deformation and fracture, as well as deformation 
mechanisms at low temperatures, also were highlighted. 


51484 (ORNL/FTR-3360) [Atomic collisions in solid and 
plasma physics]: Foreign trip report, July 31—-August 20, 1989. 
Robinson, M.T. Oak Ridge National Lab., TN (USA). 5 Sep 1989. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE89017483. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The author visited the Max-Planck-institut for Plasma Physics, 
Garching, FRG, to continue collaborative research activities in the 
area of sputtering and plasma-wall interactions. He then attended 
the Thirteenth International Conference on Atomic Collisions in 
Solids, where he presented a paper on recent research at ORNL. A 
few remarks about “cold fusion” are appended. 


51485 (PPPL—2646) Temporal behavior of neutral particle 
fluxes in TFTR [Tokamak Fusion Test Reactor] neutral beam in- 
jectors. Kamperschroer, J.H.; Gammel, G.M.; Roquemore, A.L.; 
Grisham, L.R.; Kugel, H.W.; Medley, S.S.; O’Connor, T.E.; Steven- 
son, T.N.; von Halle, A.; Williams, M.D. Princeton Univ., NJ (USA). 
Plasma Physics Lab. Sep 1989. 30p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76CH03073. Order Number 
DE90000850. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Data from an E || B charge exchange neutral analyzer (CENA), 
which views down the axis of a neutral beamline through an aper- 
ture in the target chamber calorimeter of the TFTR neutral beam 
test facility, exhibit two curious effects. First, there is a turn-on tran- 
sient lasting tens of milliseconds having a magnitude up to three 
times that of the steady-state level. Second, there is a 720 Hz, up 
to 20% peak-to-peak fluctuation persisting the entire pulse duration. 
The turn-on transient occurs as the neutralizer/ion source system 
reaches a new pressure equilibrium following the effective ion 
source gas throughput reduction by particle removal as ion beam. 
Widths of the transient are a function of the gas throughput into the 
ion source, decreasing as the gas supply rate is reduced. Heating 
of the neutalizer gas by the beam is assumed responsible, with gas 
temperature increasing as gas supply rate is decreased. At low gas 
supply rates, the transient is primarliy due to dynamic changes in 
the neutralizer line density and/or beam species composition. Light 
emission from the drift duct corroborate the CENA data. At high gas 
supply rates, dynamic changes in component divergence and/or 
spatial profiles of the source plasma are necessary to explain the 
observations. The 720 Hz fluctuation is attributed to a 3% peak-to- 
peak ripple of 720 Hz on the arc power supply amplified by the 
quadratic relationship between beam divergence and beam current. 
Tight collimation by CENA apertures cause it to accept a very small 
part of the ion source’s velocity space, producing a signal linearly 
proportional to beam divergence. Estimated fluctuations in the peak 
power density delivered to the plasma under these conditions are a 
modest 3-8% peak to peak. The efffects of both phenomena on the 
injected neutral beam can be ameliorated by careful operion of the 
ion sources. 21 refs., 11 figs., 2 tabs. 


51486 (SAND-—88-0993C) Thermographic and power deposi- 
tion measurements on ALT-II blades. Finken, K.H.; Watkins, J.G.; 
McGrath, R.T.; Dippel, K.H.; Goebel, D.M.; Corbett, W.J. Sandia 
National Labs., Albuquerque, NM (USA). [1988]. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC04-76DP00789. 
(CONF-880512-20: 8. international conference on plasma surface 
interactions in controlled fusion devices, Julich (Germany, F.R.), 2-6 
May 1988). Order Number DE90000773. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

On the ALT-II toroidal belt pump-limiter in TEXTOR thermographic 
and thermocouple measurements have been performed. The heat 
distribution on the blades show some inhomogeneities which are at- 
tributed to different effects: the leading edges at the ends of the 
blades are heated more than the rest, partly due to alignment errors, 
poloidally there is an asymmetry because of differences in the di- 
rected particle fluxes, the magnetic field ripple causes a modulation 
of the power flux and finally the toroidal flatness of each tile gener- 
ates non-uniformities toroidally. From the observed data the total 
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energy flux to the limiter, the time resolved power flux to the limiter 
and the radial power decay length are derived. 10 refs., 4 figs. 


51487 (SAND-89-0101C) A pulsed-power upgrade study of 
PBFA Il [Particle Beam Fusion Accelerator Il] based on a closed 
disk transmission system. Schneider, L.X.; Johnson, W.A.; Neau, 
E.L.; Babcock, S.R. Sandia National Labs., Albuquerque, NM 
(USA). 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC04-76DP00789. (CONF-890665-50: 7. Institute of 
Electrical and Electronics Engineers pulsed power conference, Mon- 
terey, CA (USA), 12-14 Jun 1989). Order Number DE90000793. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A coax-to-disk transition and disk transformer system has been 
designed as a possible replacement for the coax-to-flat plate 
transformer and cross-over system of the Particle Beam Fusion Ac- 
celerator || (PBFA Il). Together with a simplification of the coaxial 
pulse-forming lines (PFL’s), this predominately closed geometry sys- 
tem increases the energy available for ICF experiments by greater 
than 50%. Analytical techniques have been combined with single- 
module scale model experiments and TEM circuit simulations to 
develop a design that maximizes the energy transport efficiency 
through the new transmission-line system. Multi-module scale model 
experiments and 2-D time-dependent electromagnetic simulations 
have verified these techniques can accurately project the energy 
transfer efficiency and thereby be used to predict full-scale perfor- 
mance. 4 refs., 9 figs., 3 tabs. 


51488 (SAND-89-1090C) The TORE SUPRA pump limiter 
system. Chappuis, P.; Aymar, R.; Deschamps, P.; Gabriel, M.; 
Whitley, J.; Koski, J.; McGrath, R.; Watson, R. Sandia National 
Labs., Albuquerque, NM (USA). [1989]. 5p. Sponsored by US. 
DOE Energy Research. DOE Contract AC04-76DP00789. (CONF- 
8810396—1: Symposium on fusion technology, Cadarache (France), 
12-19 Oct 1988). Order Number DE89014783. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

TORE SUPRA is a fairly large supra conducting Tokamak (R = 
2.350 m and r = 0.800 m) and has an original goal to withstand a 


large power removal (25 MW) during a 30 second long pulse. The 
monitoring of the plasma density and of the particle balance will be 
partially controlled by the pump limiter system. Depending on the 
amount of convected plasma power on these limiter and of the up- 
grading of the total injected power, the limiters are designed to 
remove in excess of 8 MW at steady state. 3 refs., 4 figs. 


51489 (SAND-89-1376C) Particle removal capabilities of the 
toroidal pump limiter ALT-Il: Poloidal asymmetries and ICR- 
heating. Dippel, K.H.; Corbett, W.J.; Finken, K.H.; Goebel, D.M.; 
Conn, R.W.; Hardtke, A.; McGrath, R.T.; Miyahara, A.; Moyer, R.; 
Sagara, A.; Watkins, J.G.; Wolf, G.H. International Atomic Energy 
Agency, Vienna (Austria). [1989]. 13p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (IAEA-CN— 
50/A-7-10;CONF-8910131—1: 12. international conference on 
plasma physics and controlled nuclear fusion research, Nice 
(France), 12-19 Oct 1989). Order Number DE89013566. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

ALT-II is a segmented toroidal belt pump limiter in TEXTOR used 
to experimentally investigate the question of particle removal capa- 
bility in this configuration. Specifically, experimental results from two 
effects are presented — the influence of poloidal plasma flow and 
density decay length asymmetries, and the impact of ICR heating. 
The exhaust efficiency — extrapolated from the presently available 
two pumping units to the full action of eight pumping units — 
reaches up to 8%. The dependence of particle removal on plasma 
density and on radial limiter position is shortly addressed. An 
evaluation of proposed design modifications shows that exhaust effi- 
ciencies of 15-20% may become achievable with this pump limiter 
configuration. 12 refs., 3 figs. 


51490 (SAND-89-2405C) Modeling of runaway electron 
damage for the design of tokamak plasma facing components. 
Niemer, K.A.; Croesmann, C.D.; Gilligan, J.G.; Bolt, H.H. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC04-76DP00789. 
(CONF-891007-3: 13. international symposium on fusion engineer- 
ing, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 


396 ERA Vol. 14, No. 23 


DE90000847. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Cracking, craters, spotty damage (discoloration), and missing 
chunks of material have been observed on limiters and along the 
midplane of tokamak inner walls. This damage is assumed to be 
due to runaway electron discharges. These runaway electrons have 
been predicted to range in energy from a few MeV to several 
hundred MeV. The energy density from the runaway electron dis- 
charges range from 10 to 500 MJ/m? over pulse lengths of 5 to 50 
msec. The PTA code package is a three dimensional, time 
dependent, computational code package used to predict energy de- 
position, temperature rise, and damage on tokamak first wall and 
limiter materials from runaway electron impact. Two experiments 
were modeled to validate the PTA code package. The first experi- 
ment tested the thermal and structural response from high energy 
electron impact on different fusion materials, and the second experi- 
ment simulated runaway electrons scattering through a plasma 
facing surface (graphite) into an internal structure (copper). The 
PTA calculations compared favorably with the experimental results. 
In particular, the PTA models identified gap conductance, thermal 
contact, x-ray generation in materials, and the placement of high 
stopping power materials as key factors in the design of plasma 
facing components, resistant to runaway electron damage. 2 refs., 7 
figs., 1 tab. 


51491 (TRITA-PFU-—88-10) Magnetic field profiles in EX- 
TRAP T1. Brunsell, P.; Tennfors, E. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics and Fusion Research. Nov 
1988. 64p. Order Number DE90602104. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Radial profiles of current density, q-value, plasma pressure, elec- 
tric fields, resistivity and power input density are computed from 
measured profiles of the magnetic field in the Extrap T1 toroidal 
pinch. Estimates of poloidal beta values, total power input and en- 
ergy confinement time are also given. Profiles at different times 
during the plasma pulse as well as a comparison of cases where 
the toroidal magnetic field, the applied loop voltage and the filling 
pressure is varied are presented. The profiles are also compared 
with a simple model. For the range of operating parameters used: 
lp = 17 - 25 kA|I, = 5 - 15 kA,p = 6 - 9 mtorr, Bpy)=0.10-0.16 T and 
B, = 3 mT, we obtain toroidal current densities of 3.5 - 5.5 MA/m?, 
plasma pressures of 2.5 - 4.5 kPa, poroidal beta values in the 
range of 0.1 - 0.6, on-axis q-values of 0.1 - 0.2, toroidal electric 
fields of 25 - 50 V/m, on-axis resistivities of 1 -5x10-5Qm, power 
input densities of 50 - 350 W/m, total power inputs of 2 - 8 MW 
and energy confinement times around 15 ys. (authors). 


51492 (UCID-21750) The FENIX [Fusion ENgineering Inter- 
national EXperimental] test facility. Slack, D.S.; Patrick, R.E.; 
Chaplin, M.R.; Miller, J.R.; Shen, S.S.; Summers, L.T.; Kerns, J.A. 
Lawrence Livermore National Lab., CA (USA). 30 Aug 1989. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. Order Number DE90000862. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The Fusion ENgineering International EXperimental Magnet Facil- 
ity (FENIX), under construction at Lawrence Livermore National 
Laboratory (LLNL), is a significant step forward in meeting the test- 
ing requirements necessary for the development of superconductor 
for large-scale, superconducting magnets. A 14-T, transverse field 
over a test volume of 150 x 60 x 150 mm in length will be capable 
of testing conductors the size of the International Thermonuciear 
Experimental Reactor (ITER). Proposed conductors for ITER mea- 
sure ~35 mm on one side and will operate at currents of up to 40 
kA at fields of ~14 T. The testing of conductors and associated 
components, such as joints, will require large-bore, high-field mag- 
net facilities. FENIX is being constructed using the existing Ag. and 
Az; magnets from the idle MFTF. The east and west Ap pairs will be 
mounted together to form a split-pair solenoid. The pairs of magnets 
will be installed in a 4.0-m cryostat vessel located in the HFTF 
building at LLNL. Each magnet is enclosed in its own cryostat, the 
existing 4.0-m vessel serving only as a vacuum chamber. 4 refs., 8 
figs. 


51493 (UCID-21815) An Asdex-type divertor for ITER. 
Fowler, T.K. Lawrence Livermore National Lab., CA (USA). 25 Sep 





1989. 9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-48. Order Number DE90000903. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

An Asdex-type local divertor is proposed for ITER consisting of a 
copper poloidal field coil adjacent to the plasma. Estimates indicate 
that the power consumption is acceptable. Advantages would be a 
much reduced heat load not very sensitive to magnetic perturba- 
tions. A disadvantage is the finite lifetime under neutron 
bombardment that would require periodic replacement of the diver- 
tor coils in a reactor, but probably not in ITER because of its limited 
fluence. Another disadvantage would be poorer blanket coverage 
unless the divertor coil itself incorporates breeding material. 3 figs. 


51494 (UCLA/PPG—1252) Present status of plasma-wall in- 
teractions research and materials development activities in the 
US. Hirooka, Y.; Conn, R.W. California Univ., Los Angeles, CA 
(USA). Inst. of Plasma and Fusion Research. Aug 1989. 22p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
86ER52130. Order Number DE90000853. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

It is well known in the fusion engineering community that the 
plasma confinement performance in magnetic fusion devices is 
strongly affected by edge-plasma interactions with surface compo- 
nents. These plasma-material interactions (PMI) include fuel particle 
recycling and impurity generation both during normal and off-normal 
operation. To understand and then to contro! PMI effects, consider- 
able effort has been made, particularly over the last decade in US, 
supported by Department of Energy, Division of Development and 
Technology. Also, because plasma-facing components are generally 
expected to receive significant amount of heat due to plasma bom- 
bardment and run-away electrons, materials must tolerate high-heat 
fluxes (HHF). The HHF-component research has been conducted in 
parallel with PMI research. One strong motivation for these re- 
search activities is that DT-buming experiments are currently 
planned in the Tokamak Test Fusion Reactor (TFTR) in early 1990s. 
Several different but mutually complementary approaches have 
been taken in the PMI+HHF research. The first approach is to con- 
duct PMI experiments using toroidal fusion devices such as TFTR. 
The second one is to simulate elemental processes involved in PMI 
using ion beams and electron beams, etc. The last one but not 
least is to use non-tokamak plasma facilities. Along with these labo- 
ratory activities, new materials have been developed and evaluated 
from the PMI+HHF point of view. In this paper, several major 
PMI+HHF research facilities in US and their activities are briefly re- 
viewed. 21 refs., 10 figs., 2 tabs. 


51495 (UCRL-101075) Recommendations for a cryogenic 
system for ITER [International Thermonucilear Experimental Re- 
actor]. Slack, D.S. Lawrence Livermore National Lab., CA (USA). 
20 Sep 1989. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-891007-11: 13. international 
symposium on fusion engineering, Knoxville, TN (USA), 2-6 Oct 
1989). Order Number DE90001164. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The International Thermonuclear Experimental Reactor (ITER) is 
a new tokamak design project with joint participation from Japan, 
the European Community, the Soviet Union, and the United States. 
ITER will be a large machine requiring up to 100 kW of refrigeration 
at 4.5 K to cool its superconducting magnets. Unlike earlier fusion 
experiments, the ITER cryogenic system must handle pulse loads 
constituting a large percentage of the total load. These come from 
neutron heating during a fusion burn and from ac losses during 
ramping of current in the PF (poloidal field) coils. This paper 
presents a conceptual design for a cryogenic system that meets 
ITER requirements. It describes a system with the following features: 
Only time-proven components are used. The system obtains a high 
efficiency without use of cold pumps or other developmental compo- 
nents. High reliability is achieved by paralleling compressors and 
expanders and by using adequate isolation valving. The problem of 
load fluctuations is solved by a simple load-leveling device. The 
cryogenic system can be housed in a separate building located at a 
considerable distance from the ITER core, if desired. The paper also 
summarizes physical plant size, cost estimates, and means of han- 
dling vented helium during magnet quench. 4 refs., 4 figs., 3 tabs. 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


51496 (UCRL-101103) Microwave Tokamak Experiment 
(MTX) ohmic heating system. Jackson, M.C. Lawrence Livermore 
National Lab., CA (USA). 13 Sep 1989. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-48. (CONF- 
891007—1: 13. international symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE89017892. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The ohmic heating system for the Microwave Tokamak Experi- 
ment (MTX) at Lawrence Livermore National Laboratory (LLNL) 
provides both the voltage for the initial breakdown phase and the 
energy to drive the plasma current to a value of 400 kA or greater. 
Providing this voltage and flux swing requires a one-turn loop volt- 
age of about 25 volts (11 kV across the coil) and a magnetic flux 
swing of 2 volt- seconds. This voltage and flux swing are accom- 
plished by charging the ohmic heating coils to 20 kA, at which point 
the current is commutated off into a resistor generating the 11 kV 
across the coil. When the current passes through zero, another 
power supply drives the current in the opposite polarity to 20 kA, 
thus completing the full 2 volt-second flux swing. This paper de- 
scribes the design features and performance of the ohmic heating 
circuit, with emphasis on the commutation circuit. In addition, the 
paper describes the use of the ohmic heating system for discharge 
cleaning and the changeover procedure. 3 refs., 4 figs., 1 tab. 


51497 (UCRL-101104) MTX/ELF Il [Microwave Tokamak 
Experiment/Electron Laser Facility II] microwave power mea- 
surements and calibration for the 2-GW, 140-GHZ, ELF Il 
free-electron laser (FEL). Ferguson, S.W.; Stever, R.; Throop, A.; 
Felker, B.; Franklin, R. Lawrence Livermore National Lab., CA 
(USA). 27 Sep 1989. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-48. (CONF-891007-8: 13. 
international symposium on fusion engineering, Knoxville, TN 
(USA), 2-6 Oct 1989). Order Number DE90000825. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We have developed techniques for measuring the power and fre- 
quency of the Electron Laser Facility (ELF) I! free-electron laser 
(FEL) used for plasma heating experiments on the Microwave Toka- 
mak Experiment (MTX). We also have designed a multichannel, 
140-GHz receiver capable of measuring FEL power levels from 10 
mW to 0.1 uW within an accuracy of +1 dB with a 50-dB dynamic 
range and a 2-ns response time. By using calibrated attenuators, 
we can measure power levels from 10 GW to 0.1 wW. We sample 
the microwave output of the FEL in a microwave load tank by using 
WR-8 or WR-28 stub waveguide antennas. Microwave turning mir- 
rors are used to guide the microwave beam down an evacuated 
beam tube to the MTX. Stub, WR-8, fundamental-mode, waveguide 
antennas are used for beam detection on the microwave turning 
mirrors. Orthogonal, WR-8, stub waveguides are machined into the 
surfaces of the mirrors and used as directional couplers to measure 
forward. and reflected power from the FEL. The microwave power is 
then transported to the microwave receiver via a_ low-loss, 
over-moded, WR-28 waveguide. A movable modes probe in the mi- 
crowave load tank is used to scan across the microwave beam to 
determine the modes content of the beam. Frequency stability of 
the FEL is measured with a fast, frequency-modulation detector 
(FFMD) capable of measuring frequency shifts and modulation on a 
2- to 4-ns time frame. 2 refs., 14 figs. 


51498 (UCRL-101130) Precision timing and interlocks sys- 
tems for FEL [free-electron laser] heating experiments on MTX 
[Microwave Tokamak Experiment]. Petersen, D.E. Lawrence Liv- 
ermore National Lab., CA (USA). 20 Sep 1989. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-48. 
(CONF-891007—4: 13. international symposium on fusion engineer- 
ing, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 
DE90000833. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

A new precision timing system has been installed on the Mi- 
crowave Tokamak Experiment (MTX) at Lawrence Livermore 
National Laboratory (LLNL). The purpose of the system is to syn- 
chronize the tokamak’s plasma discharge with a 140-GHz, 2-GW 
microwave pulse generated by a free-electron laser (FEL). The in- 
staliation involved modifying the existing sequencer system and 
adding Digital delay generators, three in-house-designed CAMAC 
modules and other components. The system controls placement of 
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the 30-ns FEL pulse during the MTX plasma discharge. It also pro- 
vides precision triggers for the microwave plasma diagnostics. 
These triggers are distributed over 100-Mbit/s fiber-optic links. The 
MTX interlock system has been expanded to provide personnel 
safety during FEL experiments, to protect the FEL and related 
equipment, and to control the path of the FEL beam starting from 
the FEL’s output, through the beam transport system, and into the 
tokamak. This paper describes how the existing MTX timing and in- 
terlocks systems were upgraded to accommodate these new FEL 
experiments. 4 refs., 4 figs. 


51499 (UCRL-101131-Rev.1) Floating data acquisition 
system for microwave calorimeter measurements on MTX: Re- 
vision 1. Sewall, N.R.; Meassick, S. Lawrence Livermore National 
Lab., CA (USA). 13 Sep 1989. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. (CONF-891007-—6- 
Rev.1: 18. international symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90000835. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A microwave calorimeter has been designed for making 140-GHz 
absorption measurements on the MTX. Measurement of the inten- 
sity and spatial distribution of the FEL-generated microwave beam 
on the inner wall will indicate the absorption characteristics of the 
plasma when heated with a 140 GHz FEL pulse. The calorimeter 
works by monitoring changes of temperature in silicon carbide tiles 
located on the inner wall of the tokamak. Thermistors are used to 
measure the temperature of each tile. The tiles are located inside 
the tokamak about 1 cm outside of the limiter radius at machine po- 
tential. The success of this measurement depends on our ability to 
float the data acquisition system near machine potential and isolate 
it from the rest of the vault ground system. Our data acquisition sys- 
tem has 48 channels of thermistor signal conditioning, a multiplexer 
and digitizer section, a serial data formatter, and a fiber-optic trans- 
mitter to send the data out. Additionally, we bring timing signals to 
the interface through optical fibers to tell it when to begin measure- 
ment, while maintaining isolation. The receiver is an HP 200 series 
computer with a serial data interface; the computer provides storage 
and local display for the shot temperature profile. Additionally, the 
computer provides temporary storage of the data until it can be 
passed to a shared resource management system for archiving. 2 
refs., 6 figs. 


51500 (UCRL-101132) Microwave tokamak experiment 
(MTX) first year of operation and future plans. Jackson, M.C. 
Lawrence Livermore National Lab., CA (USA). 20 Sep 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-891007-7: 13. international symposium on fusion 
engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 
DE90000817. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

The Microwave Tokamak Experiment (MTX) at Lawrence Liver- 
more National Laboratory (LLNL) began plasma operations in 
November 1988, and our main goal is the study of electron- 
cyclotron heating (ECH) in plasma discharges. The MTX tokamak 
was relocated from the Massachusetts Institute of Technology (MIT), 
and we have re-created plasma parameters that are similar to those 
generated while the tokamak was at MIT. After stable ohmic opera- 
tion was achieved, single-pulse FEL heating experiments began. 
During this phase, the FEL operated at low power levels on the way 
to its ultimate goal of 2 GW and 140 GHz with a 30-ns pulse length. 
We have developed a number of new diagnostics to measure these 
fast FEL pulses and the resulting plasma effects. In this paper, we 
present results that show the correlation of MTX data with MIT data, 
some of the operational modifications and procedures used, results 
to date from preliminary tokamak operations with the FEL, and our 
near-term operational plans. 7 refs., 8 figs., 1 tab. 


51501 (UCRL-101184) Microwave transport system for the 
MTX [Microwave Tokamak Experiment]. Felker, B.; Ferguson, 
S.W. Lawrence Livermore National Lab., CA (USA). 27 Sep 1989. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-48. (CONF-891007-9: 13. international symposium on 
fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order Num- 
ber DE90000821. Available from NTIS, PC AO2/MF A01; OSTI; 
INIS; GPO Dep. 
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This paper presents the design and construction, as well as the 
initial operation, of the Microwave Transmission System. The sys- 
tem consists of containment vessels, mirror boxes, mirrors, an 
alignment system, two turbo-molecular pump vacuum stations, and 
microwave source. Fifty-ns-length pulses of 6-MeV electrons pass 
through a free electron laser (FEL) wiggler. A 300 W extended in- 
teraction oscillator (ElIO) of 140 GHz frequency supplies the seed 
signal for amplification in the wiggler. The electron beam is dumped 
and the microwave beam is transmitted quasi-optically 90 ft by six 
aluminum mirrors through an evacuated tube. Three of the mirrors 
are elliptical paraboloids and the others are flat. A seventh mirror is 
rotated into the microwave beam to divert it into a load tank. The 
transport vacuum vessel is 20-in.-diameter stainless steel tube with 
bellows and mirror boxes at each mirror. Two vacuum systems at 
each end of the transport tube allow a base pressure of 10-7 Torr 
to be attained by 7000 L/s of turbo-molecular pumping. Also at each 
mirror, at the MTX vessel, and at the two ends of the wiggler wave- 
guide are HeNe laser detectors used for vacuum alignment. 
Descriptions of the major components, their requirements and sys- 
tem requirements will be presented, and the initial operation of the 
system and its performance will be described. 7 figs., 2 tabs. 


51502 (UCRL-101186) Microwave Tokamak Experiment: An 
overview of the construction and checkout phase. Lang, L.L.; 
Bell, H.H. Lawrence Livermore National Lab., CA (USA). 28 Sep 
1989. 5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-48. (CONF-891007-5: 13. international symposium 
on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order 
Number DE90000834. Avaiiable from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

At Lawrence Livermore National Laboratory (LLNL) we con- 
structed and presently operate the Microwave Tokamak Experiment 
(MTX) to demonstrate the feasibility of using microwave pulses pro- 
duced from a free electron laser (FEL) to provide electron cyclotron 
heating (ECH) for use in tokamaks, particularly high-field machines. 
The MTX consists primarily of the ALCATOR C tokamak and power 
supplies that were documented and disassembled at the Massachu- 
setts Institute of Technology (MIT) and shipped to LLNL in April 
1987. We made many additions, including a new primary power 
system from the magnetic Fusion Test Facility (MFTF) substation, a 
new commutation system, substantially upgraded seismic support 
system for earthquake loading, a fast controls system for use with 
the FEL, a new data-acquisition system, and a new vault facility. 
We checked out these systems and put them into operation in Oc- 
tober 1988; we achieved the first plasma in November 1988. We 
have also constructed and installed the microwave transmission 
system and the local microwave system to be used with the FEL. 
These systems transmit the microwaves to MTX quasi-optically 
through an evacuated tube. The ongoing plasma operations, both 
with and without FEL heating, are described in a companion paper. 
12 refs., 2 figs., 2 tabs. 


51503 (WHC-SA-0647) Behavior of radioactive species dur- 
ing water injection into alloy breeder material. Jeppson, D.W.; 
Serinni, G. Westinghouse Hanford Co., Richland, WA (USA). Sep 
1989. 6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC06-87RL10930. (CONF-891007—12: 13. international symposium 
on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order 
Number DE90001257. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

A fusion safety experiment was conducted to determine the con- 
sequences of water injection into lead-lithium alloy under postulated 
reactor accident conditions. The fraction of water reacted, quantity 
of hydrogen produced, and behavior of radioactive species 
associated with the use of this alloy as a breeder material were de- 
termined. The reaction products were identified, and the aerosol 
was characterized for particle size, chemical composition, and de- 
position rate. 2 refs., 3 figs., 7 tabs. 


51504 Status of indirect drive inertial confinement fusion. 
Storm, E. (Lawrence Livermore National Lab., CA (USA)). pp. 443 
of OSA conference on lasers and electro-optics (1989 Technical Di- 
gest series). Optical Society of America, Washington, DC (1989). 
(CONF-890423—: CLEO '89: conference on lasers and electro op- 
tics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper MB1. 





Recent experiments conducted on the Nova laser with temporarily 
unshaped pulses show that by converting 0.35-yum light to x rays in 
high-Z cavities (hohlraums) and then using these x rays to drive a 
DT filled capsule, the authors can achieve radial compression near 
30 with neutron yields in the 10-70% range of clean 1-D yields. This 
is in good agreement with code predictions when the effects of 
drive symmetry and mix are taken into account. These results and 
others, including data from the Halite/Centurion program, lead us to 
believe that we can (1) produce targets required for high gain, (2) 
keep the energy content of hot electrons and high energy photons 
low enough (1-10% of drive energy, depending on target design), 
(8) produce a 100-Mbar pressure pulse of adequate uniformity 
(<1% variation), and (4) sufficiently limit hydrodynamic instabilities 
that mix the pusher into the fuel to obtain marginal ignition and effi- 
cient burn. There is sufficient confidence in these results that the 
U.S. Department of Energy is considering building a Laboratory 
Microfusion Facility (LMF) to demonstrate high gain ICF in the labo- 
ratory within a decade. If future Nova experiments with temporarily 
shaped longer pulses do not produce unexpected deleterious 
plasma conditions in the hohiraums, it is clear that capsules driven 
with <10 mJ on the LMF will achieve the confinement and fuel con- 
ditions required for ignition and high gain. 


51505 New technology applications for high heat flux ther- 
mal design. Vrable, D.L. (SPARTA, Inc., Del Mar, CA (US)). pp. 11 
of Heat transfer. Kim, J.H.; Ro, S.T.; Lee T.S. Hemisphere Publish- 
ing, New York, NY (1988). (CONF-8610118—: Korea/US joint heat 
transfer seminar on thermal engineering and high technology sys- 
tems, Seoul (Republic of Korea), 16-22 Oct 1986). 

A discussion and perspective is provided for some new and inter- 
esting high heat flux applications that are receiving substantial 
interest and commitment in recent years. These applications include 
high heat flux component designs for fusion reactors, electromag- 
netic accelerators, and leading edges for hypersonic flight. Typical 
high head flux systems involve phase change or heat transfer en- 
hancement due to high single phase fluid velocities. The magnitude 
of the thermal heat flux is dependent upon the coolant selection. A 
high two-phase heat flux with a refrigerant, for example, corre- 
sponds to a low heat flux with water or liquid metals. The 
applications selected for discussion consider coolants and flow con- 
ditions that result in high heat transfer coefficients (50 to 150 KW/ 
m? °C) at generally moderate temperature differences (100-400°C). 
These application areas are selected to allow a brief discussion of 
their specific imposed loading conditions, geometry constraints, op- 
erating behavior, and unique coolant requirements. 


51506 Application of the Integrated-Blanket-Coil concept to 
a@ compact reversed-field pinch reactor. Duggan, W.P. Thesis 
(Ph. D.). 285p. Rensselaer Polytechnic Institute, Troy, NY (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Ml 
48106, Order No.88-08,160. 

The Integrated-Blanket-Coil (IBC) concept has been examined in 
the context of a compact reversed-field pinch (RFP) fusion reactor. 
The IBC approach is novel in that the functions of the blanket (tri- 
tium breeding and energy recovery) and the coil (magnetic field 
production) are fulfilled in a single component. This combination of 
functions is accomplished by using lithium metal as the coolant, 
breeding medium, and electrical conductor. Economics and physics 
modeling indicates that the toroidal field and divertor coil systems 
are appropriate applications for IBC components. Conceptual de- 
signs for the TF-IBC and IBC divertor systems are developed, 
based on parameters generated by the TITAN RFP Reactor Design 
Study. Design of the IBC divertor is similar to the TF-IBC, but with 
the added concern for proper mapping of the field lines. Improved 
magnetic coupling and additional energy recovery and tritium breed- 
ing enhance the attractiveness of the IBC divertor relative to copper 
coils. Both the TF and divertor IBC systems are capable of operat- 
ing compatibly with the Oscillating Field Current Drive (OFCD). The 
conceptual design process indicates that the TF-IBC and IBC 
divertor are technically feasible. As such, they represent viable al- 
ternatives for a compact RFP reactor. 


51507 Conceptual design of a reversed-field pinch fusion 
neutron source. Bathke, C.G. (Los Alamos National Lab., NM 
(USA)); Krakowski, R.A.; Manzanares, R.G.; Miller, R.L.; Werley, 
K.A. Fusion Engineering and Design (Netherlands), 10: 10 (Jun 
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1989). (CONF-880417—: 1. international symposium on nuclear fu- 
sion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The conceptual design of an ohmically-heated, reversed-field 
pinch (RFP) operating at 5 MW/m? steady-state DT fusion neutron 
wall loading and ~ 100 MW total fusion power is presented. These 
results are useful in projecting the development of a cost effective, 
low input power (~ 200 MW) source of DT neutrons for large- 
volume (~ 10 m%), high-fluence (3.4 MW y/m* per year at 80% 
availability) fusion nuclear technology testing. (orig.). 


51508 A benckmark-problem specification and calculation 
using sensibl, a one- and two-dimensional sensitivity and un- 
certainty analysis code of the AARE system. Muir, D.W. (Los 
Alamos National Lab., NM (USA)); Davidson, J.W.; Dudziak, D.J.; 
Davierwalla, D.M.; Higgs, C.E.; Stepanek, J. Fusion Engineering 
and Design (Netherlands), 10: 10 (Jun 1989). (CONF-880417-: 1. 
international symposium on nuclear fusion technology (ISFNT), 
Tokyo (Japan), 10-19 Apr 1988). 

The lack of suitable benchmark problems makes it difficult to test 
sensitivity codes with a covariance library. A benchmark problem 
has therefore been defined for one- and two-dimensional sensitivity 
and uncertainty analysis codes and code systems. The problem, 
representative of a fusion reactor blanket, has a simple, three-zone, 
r-Z geometry containing a D-T fusion neutron source distributed in a 
central void region surrounded by a thick ®LIH annulus. The re- 
sponse of interest is the 6Li tritium production per source neutron, 
Ts. The calculation has been performed with SENSIBL using other 
codes from the AARE code system as a test of both SENSIBL and 
the linked, modular system. The calculation was performed using 
the code system in the standard manner with a covariance data li- 
brary in the COVFILS-2 format but modified to contain specifically 
tailored covariance data for H and ®Li (Path A). The calculation was 
also performed by a second method which uses specially perturbed 
H and Li cross sections (Path B). This method bypasses SENSIBL 
and allows a hand calculation of the benchmark T, uncertainties. 
The results of Path A and Path B were total uncertainties in T, of 
0.21% and 0.19%, respectively. The closeness of the results for this 
challenging test gives confidence that SENSIBL and the AARE 
system will perform well for realistic sensitivity and uncertainty anal- 
yses. (orig.). 


51509 Measurements of gamma-ray heating in lithium-oxide, 
graphite and iron slab assemblies bombarded by D-T neutrons. 
Yamaguchi, Seiya (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Dept. of Reactor Engineering); Maekawa, Hiroshi; 
Kosako, Kazuaki; Nakamura, Tomoo; Porges, K.G. Fusion 
Engineering and Design (Netherlands), 10: 10 (Jun 1989). (CONF- 
880417—: 1. international symposium on nuclear fusion technology 
(ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

Measurements of the +-ray heating rate distribution were made in 
simulated fusion blanket assemblies using thermoluminescent 
dosimeters (TLD). The interpolation method, which needs to knowl- 
edge of the +-ray spectrum, was applied using four kinds of TLDs 
("LIF, MgeSiO4, SreSiO4, and BaySiO,). To subtract the neutron 
contribution from the total dose, we calculated the neutron re- 
sponses of these TLDs by a computer code based on the kerma 
calculations. Neutron responses of these TLDs were measured at 
two energy points using FNS at JAERI and FNG at ANL in order to 
examine the validity of the calculated results. The measurements 
were performed for lithium-oxide, graphite and iron slab assemblies 
bombarded by D-T neutrons. The overall experimental error was 
about 20-30%. It is suggested that development of new TLDs of low 
Z and low neutron sensitivity is desirable. The experimental results 
were compared with the calculated ones with the transport code 
DOT3.5 and two coupled neutron and +-ray cross section sets 
GICX40 and CICXFNS to test the secondary y-ray production cross 
section. It is shown that the accuracy of the calculational prediction 
of -+y-ray heating is quite insufficient. (orig.). 


51510 Neutron leakage multiplication from lium 
spheres. Hartley, R.S. (Texas Univ., Austin (USA). Center for Fu- 
sion Engineering); Hertel, N.E.; Davidson, J.W. Fusion Engineering 
and Design (Netherlands), 10: 10 (Jun 1989). CBT-84-12072. 
(CONF-880417-: 1. international symposium on nuclear fusion 
technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 
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The neutron leakage multiplications from hollow beryllium spheres 
with shell thicknesses of 4.6 cm, 6.99 cm, 7.87 cm, 9.38 cm, 13.8 
cm and 19.9 cm have been experimentally determined using a Bon- 
ner sphere spectrometer. The fluences with and without the shells 
interposed between a DT neutron source and the Bonner sphere 
spectrometer were used to determine the leakage multiplications for 
various shell thicknesses. Preliminary calculations of the neutron 
leakage multiplications have also been performed by modeling the 
experimental setup using MCNP with the LANL beryllium cross- 
section evaluation and ENDF/B-V cross sections. The agreement of 
the preliminary calculated values with the experimental leakage 
multiplication values range from 1% to 15%, the best agreement be- 
ing for the intermediate shell thicknesses. (orig.). 


51511 A high-fiuence fusion neutron source. Coensgen, F.H. 
(Lawrence Livermore National Lab., CA (USA)); Casper, T.A.; Cor- 
rell, D.L.; Damm, C.C.; Futch, A.H.; Logan, B.G.; Molvik, A.W.; 
Bulmer, R.H. Fusion Engineering and Design (Netherlands), 10: 10 
(Jun 1989). DOE Contract W-7405-ENG-48. (CONF-880417-—: 1. in- 
ternational symposium on nuclear fusion technology (ISFNT), Tokyo 
(Japan), 10-19 Apr 1988). 

A conceptual design of a D-T fusion facility for the continuous 
production of 14 MeV neutron wall loading from 5 to 10 MW/m? at 
the plasma surface is presented. In this design, D-T neutrons are 
produced in a linear, two-component plasma formed by neutral 
beam irradiation of a fully ionized warm plasma target. The beam 
energy, which is deposited in the center, is transferred to the warm 
plasma mainly by electron drag and is conducted along the target 
plasma column to end regions where it is absorbed in neutral gas at 
high pressure. The target plasma is operated in a regime where 
electron thermal conduction along the column is the controlling 
energy-loss process. The loss rate is minimized by adjusting the di- 
ameter and length of the plasma column. A substantial gradient in 
Te along the column results in recombination of the plasma to gas 
in the end regions before impact on the end walls. The resultant hot 
gas is cooled by contact with large-area heat exchangers. In this 
way, the large steady-state heat load from the injected neutral 
beams is diffused and removed at tolerable heat flux levels. The re- 
acting plasma is essentially an extrapolation of the 2XIIB high-6 
plasma to higher magnetic field, ion energy, and density. (orig.). 


51512 Design analysis and optimization of self-cooled 
lithium biankets and shields. Gohar, Y. (Argonne National Lab., 
IL (USA)). Fusion Engineering and Design (Netherlands), 10: 10 
(Jun 1989). DOE Contract W-31109-ENG-38. (CONF-880417-: 1. 
international symposium on nuclear fusion technology (ISFNT), 
Tokyo (Japan), 10-19 Apr 1988). 

A study of self-cooled lithium blankets was carried out to define 
the performance of these blankets and to determine the potential to 
operate at the maximum possible values of the performance param- 
eters. The main design parameters considered during the course of 
the study were the tritium breeding ratio, the blanket energy multipli- 
cation factor, the energy fraction lost to the shield, the total blanket 
thickness, the reflector material selection, and the compositions of 
the different blanket zones. Another study was carried out to deter- 
mine materials, compositions, arrangements, and thickness of the 
shield zone for the reference blanket. Helium and water-cooled 
shields were optimized for the inboard and outboard sections of the 
reactor. Based on the above two studies, the reference blanket and 
shield configurations were developed for the ANL Tokamak Power 
Systems Study. The helium-cooled shield was selected for use with 
liquid metal blankets to reduce safety concerns related to lithium- 
water reactivity. This helium-cooled shield provides shielding 
characteristics similar to a conventional water-cooled shield. The 
analyses and results from these studies are the subject of this pa- 


per. (orig.). 


51513 The role of a blanket tritium system on the fusion fuel 
cycle. Sze, D.K. (Argonne National Lab., IL (USA)); Finn, P.; Clem- 
mer, R.; Anderson, J.; Bartlit, J.; Naruse, Y.; Yoshida, H. Fusion 
Engineering and Design (Netherlands), 10: 10 (Jun 1989). (CONF- 
880417—: 1. international symposium on nuclear fusion technology 
(ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The requirements of tritium technology are centered in three main 
areas, i.e., (1) fuel processing, (2) breeder tritium extraction, and (3) 
tritium containment. The gaseous tritium stream from the breeder 
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tritium extraction system is significantly different from the plasma ex- 
haust stream and, therefore, may have an important impact on the 
operation of the fuel processing system. For some blankets, such 
as aqueous solution blanket, the blanket tritium stream may domi- 
nate the fuel processing system in terms of component size and 
power consumption. The importance of the blanket interface to a 
fuel processing experiment, such as TSTA, has been identified. The 
initial work to define the blanket processing system, which is pro- 
posed to be added as part of TSTA, will be discussed here. (orig.). 


51514 Nuclear safety enhancements to the compact igniton 
Tokamak. Holland, D.F. (idaho National Engineering Lab., Idaho 
Falls (USA)); Brereton, S.J.; Lyon, R.E. Fusion Engineering and 
Design (Netherlands), 10: 10 (Jun 1989). DOE Contract ACO7- 
761D01570. (CONF-880417-: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

Safety analysis of the Compact Ignition Tokamak (CIT) is de- 
scribed. The CIT will use tritium and produce neutrons that will 
activate nearby structures and gases. Safety design objectives were 
established and risk assessment techniques were applied to early 
designs to determine the need for safety enhancements. Emphasis 
was placed on reducing inventories and use of passive safety sys- 
tems. The current baseline design is described as well as the safety 
enhancements. Safety aspects discussed in detail include the acti- 
vated nitrogen in the cryostat, accidental tritium releases, seismic 
design standards, and waste management. Based on this safety 
assessment, the baseline design meets the design objectives. Ben- 
efits of this safety assessment early in the design include design 
improvements with enhanced safety and early identification of re- 
quired safety research and testing. (orig.). 


51515 Remote maintenance design activities and research 
and development accomplishments for the compact ignition 
tokamak. Spampinato, P.T. (Oak Ridge National Lab., TN (USA). 
Fusion Engineering Design Center). Fusion Engineering and Design 
(Netherlands), 10: 10 (Jun 1989). DOE Contract ACO05- 
840R21400. (CONF-880417-: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The use of deuterium-tritium (D-T) fuel for the Compact Ignition 
Tokamak (CIT) requires the use of remote handling technology in 
order to carry out maintenance operations. The remote operations 
consist of removing and replacing such components as first wall ar- 
mor protection tiles, radio-frequency (RF) heating modules, and 
diagnostic modules. The major pieces of equipment being devel- 
oped for maintenance operations internal to the vacuum vessel 
include an articulated boom manipulator (ABM), an inspection ma- 
nipulator, and special tooling. For operations external to the vessel, 
the equipment includes a bridge-mounted manipulator system, de- 
contamination equipment, hot cell equipment, and solid radioactive 
waste (rad-waste) handling and packaging equipment. The CIT 
Project is completing the conceptual design phase; research and 
development (R and D) activities, which include demonstrations of 
remote maintenance operations on full-size partial mock-ups are un- 
der way. (orig.). 


51516 Maintenance procedures for the TITAN-! and TITAN-II 
reversed field pinch reactors. Grotz, S.P. (California Univ., Los 
Angeles (USA). Dept. of Mechanical, Aerospace and Nuclear Engi- 
neering); Creedon, R.L.; Duggan, W.; Krakowski, R.; Najmabadi, F.; 
Wong, C.P.C. TITAN Research Group. Fusion Engineering and 
Design (Netherlands), 10: 10 (Jun 1989). DOE Contract FG03- 
86ER52126. (CONF-880417-: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The TITAN reactor is a compact, high-power-density (neutron wall 
loading 18 MW/m*) machine, based on the reversed-field-pinch 
(RFP) confinement concept. Two designs for the fusion power core 
have been examined: TITAN-I is based on a self-cooled lithium loop 
with a vanadium-alloy structure for the first wall, blanket and shield; 
and TITAN-II is based on an aqueous loop-in-pool design with a 
LINO solution as the coolant and breeder. The compact design of 
the TITAN fusion power core, (FPC) reduces the system to a few 
small and relatively low mass components, making toroidal segmen- 
tation of the FPC unnecessary. A_ single-piece maintenance 
procedure is possible. The potential advantages of single-piece 
maintenance procedures are: (1) Short period of down time; (2) im- 
proved reliability; (3) no adverse effects resulting from unequal 





levels of irradiation; and (4) ability to continually modify the FPC de- 
sign. Increased availability can be expected from a fully pre-tested, 
single-piece FPC. Pre-testing of the FPC throughout the assembly 
process and prior to installation into the reactor vault is discussed. 


(orig.). 


51517 Experimental results for phase Il of the JAERI/USDOE 
collaborative program on fusion blanket neutronics. Oyama, 
Yukio (Japan Atomic Energy Research Inst., Tokai, Ibaraki. Div. of 
Reactor Engineering); Tsuda, Koichi; Yamaguchi, Seiya; Ikeda, Yu- 
jiro; Konno, Chikara; Maekawa, Hiroshi; Nakamura, Tomoo; Porges, 
K.G.; Bennett, E.F.; Mattas, R.F. Fusion Engineering and Design 
(Netherlands), 9: 9 (May 1989). (CONF-880417-—: 1. international 
symposium on nuclear fusion technology (ISFNT), Tokyo (Japan), 
10-19 Apr 1988). 

As the first period of the Phase Il series of the JAERI/USDOE 
collaborative program, neutronic parameters have been measured 
for a simulated Li2O/Be breeder bianket in closed geometry. The 
experimental system consists of a lithium-oxide test zone and a 
lithium carbonate enclosure containing a DT neutron source at the 
Fusion Neutronics Source (FNS) facility at JAERI. Tested blankets 
were of three 5 cm thick configurations of beryllium neutron multi- 
plier zone. The experiments were performed to examine spatial 
distributions of reaction rates and the neutron spectrum in the 
source cavity, and relative profiles of the tritium production rate 
(TPR), reaction rates, and neutron spectra between the beryllium 
configurations. A zonal TPR measuring technique, suitable espe- 
cially for direct comparison with a Monte Carlo method, was applied 
to a steep gradient distribution. The experimental results of TPRs 
showed that the beryllium sandwiched system provided the most ef- 
fective TBR gain (integrated TPR) of about 20% compared with the 
non-multiplier system. The reaction rate distributions and neutron 
energy spectra were also provided to test a calculational code sys- 
tem for nuclear design. (orig.). 


51518 A turning point in the US inertial confinement fusion 
program. Hogan, W.J. (Lawrence Livermore National Lab., CA 
(USA)). Fusion Engineering and Design (Netherlands), 9: 9 (May 
1989). DOE Contract W-7405-ENG-48. (CONF-880417-: 1. interna- 
tional symposium on nuclear fusion technology (ISFNT), Tokyo 
(Japan), 10-19 Apr 1988). 

Also published as report UCRL-98094; CONF-880417-23. 

A description is given of the U.S. Inertial Confinement Fusion 
Program. (orig.). 


51519 Los Alamos National Laboratory progress and path to 
inertial confinement fusion commercialization. Harris, D.B. (Los 
Alamos National Lab., NM (USA)); Dudziak, D.J. Fusion Engineer- 
ing and Design (Netherlands), 9: 9 (May 1989). DOE Contract 
W-7405-ENG-36. (CONF-880417-: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 
KrF lasers appear to be an attractive driver for inertial confine- 
ment fusion commercial applications such as electric power 
production. Los Alamos National Laboratory is working to develop 
the technology required to demonstrate that KrF lasers can satisfy 
all of the driver requirements. The latest experimental and theoreti- 
cal results indicate that cost currently appears to be the main issue 
for KrF lasers. The Los Alamos program is working to reduce the 
cost of KrF laser systems by developing damage-resistant optical 
coatings, low-cost optical blanks, high-intrinsic-efficiency gas mix- 
tures, low-cost and high-efficiency pulsed power, and optimized 
system architectures. Other potential issues may cause problems 
after the 5 kJ Aurora KrF laser system becomes operational, such 
as amplified spontaneous emission, cross talk or temporal pulse 
distortion. Design solutions to issues such as these have been iden- 
tified and will be experimentally demonstrated on Aurora. Issues 
specific to commercial-application drivers, such as cost, gas flow, 
repetively pulsed power, and high reliability cannot be experimen- 
tally addressed at this time. Projections will be made on the ability 
of KrF lasers to satisfy these requirements. The path to commercial- 
ization of inertial fusion for KrF lasers is also described. (orig.). 


51520 Engineering, safety, and economic evaluations of AS- 
PIRE. Sze, D.K. (Argonne National Lab., IL (USA)); Gordon, J.; 
Piet, S.; Cheng, E.T.; Devan, J.; Klein, A. Fusion Engineering and 
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Design (Netherlands), 9: 9 (May 1989). DOE Contract W-31109- 
ENG-38. (CONF-880417—: 1. international symposium on nuclear 
fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

A preconceptual design of a Tokamak fusion reactor concept 
called ASPIRE (Advanced Save Pool Immersed Reactor) has been 
developed. This concept provides many of the attractive features 
that are needed to enhance the capability of fusion to become the 
power generation technology for the 21st century. Specifically, 
these features are: Inherent safety, low pressure, environmental 
compatibility, moderate unit size, high availability, high thermal effi- 
ciency, simplicity, low radioactive inventory, Class C radioactive 
waste disposal, and low cost of electricity. We have based ASPIRE 
on a second stability tokamak. However, the concept is equally ap- 
plicable to a first stability tokamak or to most other magnetic fusion 
systems. (orig.). 


51521 Reactor applications of the compact fusion advanced 
Rankine (CFAR) cycle for a D-T tokamak fusion reactor. Hoff- 
man, M.A. (Lawrence Livermore National Lab., CA (USA)); Logan, 
B.G.; Campbell, R.B. Fusion Engineering and Design (Netherlands), 
9: 9 (May 1989). (CONF-880417-—: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 
The preliminary design of a high temperature blanket and com- 
pact power conversion system for a D-T reactor utilizing a mercury 
Rankine cycle and nonequilibrium MHD disk generators is 
described. The CFAR cycle is described in detail and a blanket ge- 
ometry is proposed which is designed to give good heat transfer 
and low pressure drops for the two-phase boiling mercury flow in 
the presence of strong magnetic fields. The blanket utilizes beryllium 
and flibe in the low-temperature breeding zone and lithium alumi- 
nate in beryllium oxide pebbles in the high-temperature breeding 
zone to obtain a tritium breeding ratio of 1.07. With careful choice of 
materials and geometry, it has been possibly to have 46% of the 
neutron and gamma heat deposited in the high-temperature pebble 
beds at the back of the blanket. The design utilizes the many ad- 
vantages of liquid-metal Rankine cycles, including low pressures, 
mass flow rates and pumping power, and superheating along with 
internal regeneration to achieve good thermal efficiencies of about 
35% using the microwave superheater and about 32% without the 
microwave superheater. The capital costs are expected to be much 
lower than past design concepts because the MHD power genera- 
tors and the mercury condensers and heat exchangers can all be 
placed inside the reactor vault; preliminary cost estimates indicate a 
very attractive cost of electricity for this advanced concept. (orig.). 


51522 The Sandia ion beam - a high heat flux testing facility. 
Watkins, J.G. (Sandia National Labs., Albuquerque, NM (USA)); 
Whitley, J.B.; Lutz, T.J.; McDonald, J.M. Fusion Engineering and 
Design (Netherlands), 9: 9 (May 1989). DOE Contract AC04- 
76DP00789. (CONF-880417—: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The Sandia lon Beam Test System is used to conduct high heat 
flux tests of full scale components for fusion experiments. Heat 
fluxes of more than 4 kW/cm? have been achieved with a hydrogen 
ion beam. The ion beam 22 cm grid set provides an adjustable 
width Gaussian heat flux profile which can be focused to a full width 
at half maximum of 13 cm. Diagnostics include an imaging radiome- 
ter, two-color pyrometers, thermocouples, strain gauges, water 
calorimetry, as well as surface and metallographic analysis sys- 
tems. A versatile sample cooling loop provides up to 32 Vs of water 
at pressures up to 6.9 MPa and temperatures up to 280°C. The pH 
and oxygen content of the sample cooling water can also be con- 
trolled. A large target chamber allows targets of 1 m* and can be 
separately vented for target exchange without reconditioning the ion 
beam grid set. An RF induction ion source allows precise beam 
power and preveance control for different target testing require- 
ments. Computer control is employed through a CAMAC serial 
highway with a menu driven operator interface. High heat flux tests 
have been conducted for JET, Dill-D, and CIT. Results from these 
test will be shown as examples of current high heat flux testing ac- 
tivities. (orig.). 


51523 _—Divertor and first wall armor design for the TIBER-II 
engineering test reactor. Schultz, K.R. (General Atomic Co., San 
Diego, CA (USA)); Gallix, R.; Baxi, C.; Bourque, R.; Creedon, K.; 
Vance, D.; Barr, W.; Neef, W.; Haines, J.; Koski, J.A. Fusion 
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Engineering and Design (Netherlands), 9: 9 (May 
1989). DOE Contract W-7405-ENG-48;AC05-840R21400;AC04- 
76DP00789. (CONF-880417-: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

TIBER-II is a compact, high-power-density, steady-state current- 
drive engineering test reactor that uses a double-null divertor 
configuration, operating in the high recycle mode with low particle 
temperature. The nominal peak heat flux is 3.3 MW/m?, with off- 
normal condition peaks of up to 6.6 MW/m?. Plasma disruptions 
may cause peak energy deposition of up to 13 MJ/m?. The design 
uses water-cooled alloy tubes with brazed-on protective tiles. During 
early operating phases when disruptions may be frequent, these 
tiles will be made of carbon. During the nuclear testing phase, dis- 
ruptions must be limited so that more erosion-resistant tungsten 
tiles may be used. The first walls of TIBER-II experience a heat flux 
of 0.23 MW/m? with disruption energy density of 2.4 MJ/m?. They 
are protected by carbon-carbon composite armor tiles. The TIBER-II 
design requirements are challenging, and although the divertor and 
first wall armor designs successfully meet these requirements, sig- 
nificant issues must be resolved to verify their performance. These 
critical issues and the R and D required to resolve them are de- 
scribed. (orig.). 


51524 Neutron source and field characteristic measurements 
for JAERI/USDOE phase-ll experiments on fusion blanket neu- 
tronics. Ikeda, Yujiro (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Div. of Reactor Engineering); Konno, Chikara; Oyama, 
Yukio; Yamaguchi, Seiya; Tsuda, Koichi; Maekawa, Hiroshi; Naka- 
mura, Tomoo; Bennett, E.F. Fusion Engineering and Design 
(Netherlands), 9: 9 (May 1989). (CONF-880417-: 1. international 
symposium on nuclear fusion technology (ISFNT), Tokyo (Japan), 
10-19 Apr 1988). 

Measurements on the D-T source and field characteristics were 
carried out to provide data for verifying the calculation of the source 
term used in subsequent analysis for Phase-ll experiments of the 
JAERV/USDOE collaborative program on fusion blanket neutronics. 
Neutron flux distributions inside of the Phase-li closed system were 
measured by activation foils distributed on the LixCO3 enclosure as 
well as on the front surface of Li.O testing zone. The multi-foil acti- 
vation technique, a small sphere NE213 spectrometer, and a proton 
recoil counter were applied to measure the neutron spectrum on the 
front face of the testing zone. The results showed good symmetry 
of the neutron flux distribution on the surface of the test region as 
well as in most parts of the cavity. It was proved that the Li.CO3 
enclosure with polyethylene served as a good insulator between 
fieids inside and outside of the system. As an attempt, the neutron 
source position and strength were estimated utilizing the mapped 
activation reaction rates. Values estimated were in good agreement 
with the actual source position and the source strength determined 
by the associated a particle counting method. It was suggested that 
this approach based on the foil activation technique is promising for 
the determination of D-T source strength and mean source position 
in a plasma. (orig.). 


51525 


Lithium corrosion/mass transfer test facility. Smith, 
D.L. (Argonne National Lab., IL (USA)); Chopra, O.K.; Hull, A.B. Fu- 
sion Engineering and Design (Netherlands), 9: 9 (May 1989). DOE 


Contract W-31109-ENG-38. (CONF-880417—: 1. international sym- 
posium on nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 
Apr 1988). 

Liquid lithium is a leading candidate as a tritium-breeding material 
for fusion reactors because of its good breeding and heat-transfer 
characteristics. The self-cooled blanket concept is particularly attrac- 
tive because of the inherent simplicity associated with the use of 
lithium as both breeder and coolant. In addition to liquid metal mag- 
netohydrodynamic issues (LMMHD), two major compatibility 
concerns arising from the use of lithium are corrosion/mass transfer 
and degradation of mechanical properties of the containment 
material. This paper describes a new experimental facility for inves- 
tigating the corrosion/mass transfer/deposition mechanisms at 
characteristic velocities and system temperatures. This test facility, 
which is constructed of ferritic/martensitic steel (Fe-9Cr-1Mo), simu- 
lates conditions projected for a liquid metal heat transport system. 
The test facility will provide test velocities to 0.5 m/s, and tempera- 
tures to 5500C, and system ATs up to 150°C. The corrosion test 
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region simulates the blanket region with a low inlet temperature and 
a higher (AT ~ 150°C) outlet temperature. Test specimens in the 
deposition region provide a measure of the deposition processes 
that will occur in a heat exchanger as the liquid metal is cooled (AT 
~ 150°C). In addition to temperature and flow control, the facility 
provides for control and monitoring of impurities in the liquid. (orig.). 


51526 _—‘ First wall/blanket/shield design and optimization sys- 
tem. Gohar, Y. (Argonne National Lab., IL (USA)); Baker, C.; 
Attaya, H.; Cha, Y.; Majumdar, S.; Scandora, T. Fusion Engineering 
and Design (Netherlands), 9: 9 (May 1989). DOE Contract W- 
31109-ENG-38. (CONF-880417—: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

A first wal/blanket/shield design and optimization system (BS- 
DOS) has been developed to provide a state-of-the-art design tool 
for fast, accurate analysis. In addition, it has been designed to 
perform several other functions: (a) Allowing comparison and evalu- 
ation studies for different concepts using the same data bases and 
ground rules, (b) permitting the use of any figure of merit in the 
evaluation studies, (c) optimizing the first wall/blanket/shield design 
parameters for any figure of merit under several design constraints, 
(d) permitting the use of different reactor parameters in the evalua- 
tion and optimization analyses, (e) allowing the use of improved 
engineering data bases to study the impact on the design perfor- 
mance for planning future research and development, and (f) 
evaluating the effect of the data base uncertainties on the design 
performance. BSDOS is the first design and optimization system to 
couple the highly interacting neutronics, heat transfer, thermal hy- 
draulics, stress analysis, radioactivity and decay-heat analyses, 
tritium balance, and capital cost. A brief description of the main 
features of BSDOS is given in this paper. Also, results for using BS- 
DOS to perform design analysis for several reactor components are 
presented. (orig.). 


51527 An optimum Rankine power cycle for the lithium- 
cooled TITAN-I reversed-field-pinch reactor. Hasan, M.2Z. 
(California Univ., Los Angeles (USA). Dept. of Mechanical, 
Aerospace and Nuclear Engineering); Sze, D.K. TITAN Research 
Group. Fusion Engineering and Design (Netherlands), 9: 9 (May 
1989). DOE Contract FG03-86ER52126. (CONF-880417—: 1. inter- 
national symposium on nuclear fusion technology (ISFNT), Tokyo 
(Japan), 10-19 Apr 1988). 

A thermal power cycle for the TITAN-I fusion reactor is presented. 
TITAN is a compact, high-power-density (neutron Wall loading of 18 
MW/m?) reactor based on the reversed-field-pinch (RFP) confine- 
ment concept. TITAN-I incorporates a fusion power core design with 
liquid lithium as the coolant and breeder, and vanadium alloy (V- 
8Ti-1Si) as the structural material. The total thermal power of 
TITAN-I is 2918 MW;. Of this total thermal power, 736 MW, is re- 
moved by the first-wall coolant, 29 MW; by the divertor coolant and 
the remaining 2153 MW, by the blanket coolant. The inlet tempera- 
ture of the primary coolant is 320°C. The exit temperatures are 
440°C, 540°C and 700°C for the first-wall, divertor and blanket 
coolants, respectively. Coolants from the first wall and divertor are 
mixed upon exit which gives the first-walV/divertor mixed exit tem- 
perature of 442°C. The blanket coolant is kept separate. The 
coolant flow rates in the first-wall, divertor and blanket circuits are 
1464, 31 and 1352 kg/s, respectively. Liquid lithium is the sec- 
ondary coolant in the intermediate heat exchangers. Several power 
cycle modifications are considered. The power cycle for the first 
wall and divertor is a non-reheat, superheat Rankine cycle with 4 
stages of regenerative feed-water heating. The pressure and 
temperature of the throttle steam are 10.7 MPa and 396°C, respec- 
tively. This results in a gross thermal efficiency of 37.3%. The 
power cycle for blanket is a Rankine cycle with 2-stage reheat and 
7 stages of regenerative feed-water heating. The throttle steam con- 
ditions are 565.6°C and 21.4 MPa. The gross thermal efficiency for 
this cycle is 46.5%. The overall gross thermal efficiency of the 
lithium-cooled TITAN reactor is 44%. All the power cycle analyses 
are done by the code PRESTO developed at Oak Ridge National 
Laboratory in the United States. (orig/TP). 


51528 Current experimental activities for solid breeder de- 
velopment. Johnson, C.E. (Argonne National Lab., IL (USA)); 
Hollenberg, G.W.; Roux, N.; Watanabe, Hitoshi. Fusion Engineering 





and Design (Netherlands), 8: 8 (Apr 1989). (CONF-880417-: 1. in- 
ternational symposium on nuclear fusion technology (ISFNT), Tokyo 
(Japan), 10-19 Apr 1988). 

Lithium-containing ceramics are among the principal materials be- 
ing considered for tritium production in future fusion reactors. To 
ensure development of a data base adequate for evaluation of solid 
breeder materials, ongoing experimental studies are focused on re- 
solving critical issues related to thermodynamic, thermophysical, 
and mechanical behavior; to tritium transport and release; and to 
material response to a neutron environment. (orig.). 


51529 The breeding shield design for the technology test re- 
actor TIBER-Il. Sawan, M.E. (Wisconsin Univ., Madison (USA). 
Fusion Technology Inst.); Lee, J.D. Fusion Engineering and Design 
(Netherlands), 8: 8 (Apr 1989). (CONF-880417-: 1. international 
symposium on nuclear fusion technology (ISFNT), Tokyo (Japan), 
10-19 Apr 1988). 

The breeding shield design for the compact technology test 
reactor TIBER-Il is described. The shield allows for tritium self- 
sufficiency by utilizing a beryllium multiplier zone in the outboard 
shield and an aqueous solution coolant in which LiNO; is dissolved. 
This low-temperature and low-pressure design yields an overall tri- 
tium breeding ratio of 1.05 and provides adequate protection for the 
TF coils. The design features of this breeding shield render it an at- 
tractive low-risk candidate for ITER. (orig.). 


51530 Combined gettering and molten salt process for tri- 
tium recovery from lithium. Sze, D.K. (Argonne National Lab., IL 
(USA)); Finn, P.A.; Bartlit, J.; Tanaka, S.; Teral, T.; Yamawaki, M. 
Fusion Engineering and Design (Netherlands), 8: 8 (Apr 1989). 
(CONF-880417—: 1. international symposium on nuclear fusion 
technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

A new tritium recovery concept from lithium has been developed 
as part of the US/Japan collaboration on Reversed-Field Pinch Re- 
actor Design Studies. This concept combines the gettering process 
at the front end to recover tritium from the coolant and a molten salt 
recovery process to extract tritium for fuel processing. A secondary 
lithium is used to regenerate the tritium from the gettering bed 
which, in the process, increases the tritium concentration by a factor 
of about 20. This way, the required size of the molten salt process 
becomes very small. A potential problem is the possible poisoning 
of the gettering bed by the salt dissolved in lithium. (orig.). 


51531  TIBER Il as a precursor to an international thermonu- 
clear experimental reactor. Henning, C.D. (Lawrence Livermore 
National Lab., CA (USA)); Gilleland, J.R. Fusion Engineering and 
Design (Netherlands), 8: 8 (Apr 1989). DOE Contract W-7405- 
ENG-48. (CONF-880417-: 1. international symposium on nuclear 
fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

The Tokamak ignition/Burn Experimental Reactor (TIBER) was 
pursued in the U.S. as one option for an International Thermonu- 
clear Experimental Reactor (ITER). This concept evolved from 
earlier work on the Tokamak Fusion Core Experiment (TFCX) to de- 
velop a small, ignited tokamak. While the coppercoil versions of 
TFCX became the short-pulsed, 1.23-m radius, Compact Ignition 
Tokamak (CIT), the superconducting TIBER with long pulse or 
steady state and a 2.6-m radius was considered for international 
collaboration. Recently the design was updated to TIBER Il to ac- 
commodate more conservative confinement scaling, double-poloidal 
divertors for impurity control, steady-state current drive, and nuclear 
testing. (orig.). 


51532 MHD thermal hydraulic analysis of three-dimensional 
liquid-metal flows in fusion blanket ducts. Hua, T.Q. (Argonne 
National Lab., IL (USA)); Picologlou, B.F.; Reed, C.B.; Walker, J.S. 
Fusion Engineering and Design (Netherlands), 8: 8 (Apr 1989). 
DOE Contract W-31109-ENG-38. (CONF-880417-—: 1. international 
symposium on nuclear fusion technology (ISFNT), Tokyo (Japan), 
10-19 Apr 1988). 

Magnetohydrodynamic flows of liquid metals in thin conducting 
ducts of various geometries in the presence of strong, non-uniform 
transverse magnetic fields are examined. The interaction parameter 
and Hartmann number are assumed to be large, whereas the mag- 
netic Reynolds number is assumed to be small. Under these 
assumptions, viscous and intertial effects are confined in very thin 
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boundary layer adjacent to the walls. At walls parallel to the mag- 
netic field lines, as at the side walls of a rectangular duct, the 
boundary layers (side layers) carry a significant fraction of the volu- 
metric flow rate in the form of high velocity jets. The presence of 
these jets strongly enhances heat transfer performance. In addition, 
heat transfer can be further imrpoved by guiding the flow toward a 
heated wall by proper variation of wall thicknesses, duct cross- 
sectional dimensions, and/or shape. Flows in non-conducting 
circular ducts are also examined. Experimental results obtained 
from the ALEX experiments at the Argonne National Laboratory are 
used to validate the numerical predictions. (orig.). 


51533. MHD flow tailoring in first wall coolant channels of 
self-cooled blankets. Picologiou, B.F. (Argonne National Lab., IL 
(USA). Fusion Power Program); Reed, C.B.; Hua, T.Q.; Barleon, L.; 
Kreuzinger, H.; Walker, J.S. Fusion Engineering and Design 
(Netherlands), 8: 8 (Apr 1989). DOE Contract W-31109-ENG-38. 
(CONF-880417—: 1. international symposium on nuclear fusion 
technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

MHD flow tailoring, the use of salient features of MHD flows in 
strong magnetic fields to create desirable velocity profiles in single 
ducts, presents the possibility of significant reduction in blanket 
complexity and cost as well as enhancement of thermal hydraulic 
performance. A particular form of flow tailoring, involving ducts with 
alternating expansions and contractions, lends itself to the design of 
first wall coolant ducts. The potential benefits of this configuration 
and its immediate applicability to blanket design have made in the 
choice as the first joint Argonne National Laboratory (ANL)/ 
Kernforschungszentrum Karlsruhe (KfK) test on liquid-metal MHD. 
Testing is being carried out at ANL’s ALEX facility on a test article 
fabricated at KfK. A description of the test article, its important fea- 
tures, and the associated instrumentation are presented. A fully 3-D 
code capable of treating MHD flows in ducts of complex geometry 
has been developed and used in the flow tailoring experiments. The 
features and capabilities of the code are discussed and a sample of 
the code predictions for the geometry and conditions of the experi- 
ments are presented. A sample of the preliminary test results from 
the ongoing testing is also given. (orig.). 


51534 Mechanical properties and deformation of polycrys- 
talline lithium orthosilicate. Baer, K. (Argonne National Lab., IL 
(USA)); Chu, C.Y.; Singh, J.P.; Goretta, K.C.; Routbort, J.L.; Bil- 
lone, M.C.; Poeppel, R.B. Fusion Engineering and Design 
(Netherlands), 8: 8 (Apr 1989). DOE Contract W-31109-ENG-38. 
(CONF-880417—: 1. international symposium on nuclear fusion 
technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

Room-temperature strength, fracture toughness, Young’s modu- 
lus, and thermal-shock resistance were determined for 68 to 98% 
dense lithium orthosilicate (Li,SiO4) specimens. In the low-density 
regime, both strength and fracture thoughness were controlled by 
the density of the specimen. At high density, the strength depends 
on grain size. Young’s modulus values ranged from 30 to 103 GPa 
at densities between 68 and 98% TD. A critical quenching tempera- 
ture difference in the range of 150-170°C was observed in 
thermal-shock tests of bar specimens. Steady-state creep tests indi- 
cated that 90% dense Li,SiO, fractures at T<800°C before 
reaching steady state and deforms plastically at 900°C. It is more 
creep-resistant at 900°C than Li2O, about equal to LizZrO3, and 
less than LiAIO2. (orig.). 


51535 Relationship between fabrication parameters and 
structural characteristics of sintered lithium orthosilicate. Chu, 
C.Y. (Argonne National Lab., IL (USA)); Baer, K.; Singh, J.P.; Poep- 
pel, R.B.; Billone, M.C. Fusion Engineering and Design 
(Netherlands), 8: 8 (Apr 1989). DOE Contract W-31109-ENG-38. 
(CONF-880417-: 1. international symposium on nuclear fusion 
technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 

Lithium orthosilicate (Lis,SiO,) powder was synthesized by the 
solid-state reaction of lithium oxide with amorphous silica, and the 
effects of fabrication parameters on the structural characteristics of 
the product were investigated. Processing considerations such as 
milling media, drying technique, calcination time and temperature, 
pressing behavior, sintering time and temperatures, and impurity 
concentration were addressed. The initial powder particle size was 
observed to be important in achieving high sintered density, with 
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densities as high as 98% TD achieved with a particle size of ap- 
proximately 1 um. (orig.). 


51536 Properties of concentrated aqueous lithium nitrate so- 
lutions and applications to fusion reactor design. Cooke, P.I.H. 
(California Univ., Los Angeles (USA). Dept. of Mechanical, 
Aerospace and Nuclear Engineering); Grotz, S.P.; Hasan, M.Z.; 
Martin, R.; Sharafat, S.; Sze, D.K.; Wong, C.P.C. Fusion Engineer- 
ing and Design (Netherlands), 8: 8 (Apr 1989). DOE Contract 
FG03-86ER52126. (CONF-880417—: 1. international symposium on 
nuclear fusion technology (ISFNT), Tokyo (Japan), 10-19 Apr 1988). 
Aqueous solutions of Li-containing compounds have been pro- 
posed to serve as the combined tritium breeding material and 
coolant for fusion reactors. The salt used for the TITAN-II reversed- 
field-pinch reactor design is LINO3, which was chosen for its good 
neutronics properties, relatively good corrosion characteristics, and 
for its high solubility in water. An extensive literature survey has 
shown that the physical and thermal properties of high-temperature, 
concentrated aqueous LINO, solutions are markedly different from 
the pure water properties at similar conditions. These changes alter 
the heat transfer performance of the coolant, and the critical heat 
flux is estimated to rise for sub-cooled flow boiling, while the heat 
transfer coefficient for forced convection falls. Another important re- 
sult is the elevation in boiling point, which may allow the operating 
pressure of the primary coolant to be reduced to a value below that 
of the secondary steam circuit, preventing leakage of the tritiated 
coolant into the steam circuit. Further research is needed into corro- 
sion and radiolysis issues, but the available data imply that careful 
control of the coolant chemistry can minimize the problems. (orig.). 


51537 Experimental and analytical investigations of mass 
transport processes of 12Cr-1 MoVW steel in thermally- 
convected lithium systems. Bell, G.E. (California Univ., Los 
Angeles (USA). Dept. of Mechanical, Aerospace and Nuclear Engi- 
neering); Abdou, M.A.; Tortorelli, P.F. Fusion Engineering and 
Design (Netherlands), 8: 8 (Apr 1989). DOE Contract ACO05- 
840R21400;FG03-86ER52123. (CONF-880417-: 1. international 
symposium on nuclear fusion technology (ISFNT), Tokyo (Japan), 
10-19 Apr 1988). 

Experimental data on corrosion and mass transport in lithiur/ 
12Cr-1 MoVW steel were obtained from two thermal convection 
loops; one operated from 360 to 505°C for 3040 h and the other 
from 525 to 655°C for 2510 h. The experimental effort was sup- 
ported by analytical investigations of possible mechanisms of 
corrosion and mass transport. It was found that mass transfer is not 
a simple function of temperature and alloy component solubility. 
Above 580°C mass transfer appears to be dominated by alloy solu- 
bility via the temperature gradient. Between 450 and 580°C, mass 
transfer appears to be related to surface reactions involving dis- 
solved carbon and nitrogen in lithium with chromium, and carbides 
on the steel surface. The corrosion rates, as interpreted from weight- 
change as uniform dissolution, from this work, are significantly lower 
than those adopted in recent blanket design studies. (orig.). 


51538 A helium-cooled solid breeder concept for the 
tritium-producing blanket of the international thermonuclear ex- 
perimental reactor. Abdou, M.A. (California Univ., Los Angeles, CA 
(USA). Dept. of Mechanical, Aerospace and Nuclear Engineering); 
Raffray, A.R.; Gorbis, Z.R.; Tillack, M.S.; Watanabe, Y.; Ying, A.Y.; 
Youssef, M.Z.; Fujimura, K. Fusion Technology (USA), 15(2): 166- 
182 (Mar 1989). 

The usefulness of the tritium-producing blanket in the Interna- 
tional Thermonuclear Experimentall Reactor (ITER) to the fusion 
research and development program can be maximized by selecting 
design parameters, features, and options that are reactor relevant 
without significantly increasing the risk in key areas such as device 
safety and operational reliability. For that reason, a helium-cooled 
solid breeder (SB) blanket is proposed since it combines the opera- 
tion of the SB at high reactor-relevant temperatures with the 
operation of helium at moderate temperature and pressure to mini- 
mize risk. Results of the analysis done for this blanket concept 
indicate that it is very attractive. It can achieve a high tritium breed- 
ing ratio without breeding in the space-limited inboard region, It 
offers important safety features, including the use of inert gas with 
no chemical reaction or corrosion, low activation SB, and multiple 
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containment of tritium. the concept provides great operational flexi- 
bility to accommodate changes in ITER operating parameters, such 
as power level, and to optimize the operating temperature of the 
structure. A novel and practical concept is proposed for the thermal 
resistance gap between the coolant and SB to allow their operating 
temperatures to be optimized. 


51539 Local wall power loading variations in thermonuclear 
fusion devices. Carroll, M.C. (College of Preparatory Studies, Sec- 
tion 17, 40000 Shah Alam, Selangor (MY)); Miley, G.H. Fusion 
Technology (USA), 15(2): 183-192 (Mar 1989). 

A 2 1/2-dimensional geometric model is presented that allows cal- 
culation of power loadings at various points on the first wall of a 
thermonuclear fusion device. Given average wall power loadings for 
brems-strahlung, cyclotron radiation charged particles, and 
neutrons, which are determined from various plasma-physics com- 
putation models, local wall heat loads are calculated by partitioning 
the plasma volume and surface into cells and superimposing the 
heating effects of the individual cells on selected first-wall differen- 
tial areas. Heat loads from the entire plasma are thus determined 
as a function of position on the first-wall surface. Significant differ- 
ences in local power loadings were found for most fusion designs, 
and it was therefore concluded that the effect of local power loading 
variations must be taken into account when calculating tempera- 
tures and heat transfer rates in fusion device first walls. 


51540 Enhancing tritium release from diffusion-limited solid 
lithium compounds. Parish, T.A. (Texas A and M Univ., College 
Station, TX (USA). Dept. of Electrical Engineering); Palmrose, D.E. 
Fusion Technology (USA), 15(2): 193-203 (Mar 1989). 

Mathematical modeling and numerical calculations have been per- 
formed to examine methods for exploiting recoil effects to increase 
the release of tritium from solid lithium compounds whose release 
rates are limited by the diffusion process. The basic concept is to 
employ the kinetic energy of the tritons from the exothermic 
®L(n,4He)T reaction in order to move them out of the low-diffusivity 
region where they are born and into a thin, high-diffusivity region 
from which they can more easily migrate for eventual removal by a 
stream of purge gas. In the recoil-enhanced release approach, the 
lithium-containing blanket particles would consist of coated spheres. 
The inner region of the spherical particles would have a small diam- 
eter (30 to 40 um) and would contain the lithium compound for 
tritium production. The outer region of the spherical particles would 
consist of a thin, highly diffusive coating whose thickness would be 
approximately one-half the range of a 2.7-MeV triton in the coating 
material. Tritium concentration profiles are presented parametrically 
in terms of dimensionless space and time variables and in terms of 
the ratio of the tritium diffusion coefficients for the inner and outer 
materials of a spherical particle. Calculations of tritium diffusion 
were performed for lithium-compound-to-coating diffusion coefficient 
ratios of 1.0,0.5,0.1, and 0.05. The results indicate that, at steady 
state, the tritium inventory is directly proportional to the diffusion co- 
efficient in the coating and the time to reach steady state is reduced 
as the diffusion coefficient ratio is decreased. 


51541 Application of a two-fluid theoretical plasma energy 
confinement scaling to current tokamak reactor designs. 
Ibrahim, E. (California Univ., Los Angeles, CA (USA)). Fusion Tech- 
nology (USA), 15(2): 154-165 (Mar 1989). 

A two-fluid theoretical model of heat transport in tokamaks is de- 
veloped based on microinstabilities. A taug scaling of the form 
taug=1.832a2-45R0-5%q, 2.07 x B_0.01 <eta>?48z-0: Op, —0.55, 0.55 
has been determined from this transport model. The theoretical tau 
scaling is used to determine the smallest size tokamak fusion reac- 
tor for two cases, ignition and Q=5 steady state. Parameters are in 
good agreement with Tokamak Ignition/Burns Experimental Reactor 
ll designs based on empirical Kaye-Goldston taug scaling. 


51542 


Activation studies on ThO,-containing slab assem- 
blies driven by (D,T) neutrons. Kumar, A.; Sahraoui, C.; Schaer, 
M.; Ramakrishna, D.V.S. Transactions of the American Nuclear So- 


ciety (USA), 55: 146-147 (1987). (CONF-8711195—-: American 
Nuclear Society winter meeting, Los Angeles, CA (USA), 15-19 Nov 
1987). 

Most of the blanket designs of fusion breeders foresee the incor- 
poration of thorium as an essential ingredient of the fissile breeding 





zone. The first blanket retained for experiments at the LOTUS facil- 
ity is a fission-suppressed typed that includes a ThO2 zone made of 
ThOz rods clad in aluminum. In the first phase of experiments com- 
pleted, the spectrum measurements were done with a 2- x 2-in. 
NE-213 spectrometer located behind various slab assemblies de- 
rived from this blanket. A low-intensity beam was used in these 
experiments. The second phase consists of doing experiments on 
the same assemblies with the high-intensity Haefely generator. Both 
the activation foils and a small 1.3-cm-diam x 1.2-cm-high NE-213 
detector placed inside an assembly are planned to be used. The 
analysis of the experiments has been done with the two- 
dimensional discrete ordinates code DOT3.5, which, in turn, gets 
the uncollided fluxes and the first collision source from the auxiliary 
code GRTUNCL. All the assemblies have been analyzed with a 
two-dimensional R-Z model, excluding room walls. All the measured 
reaction rates have been evaluated. Generally, the agreement is 
good between the measured and the computed values. However, 
there is a significant discrepancy for the foil located at the flat sur- 
face of the generator (position = -1.5 cm). This could come from the 
difference in the modeled and actual beam profile incident on the 
target (the detector position is so close to the target and thus is 
very sensitive to the details of the beam). At locations far from the 
target, however, the details of the beam profile would be less impor- 
tant. The '5in(n,n') to °°Zr(n,2n) activity ratios as a function of the 
detector position inside the ThO2 assembly demonstrate good confi- 
dence in the thorium cross section and two-dimensional modeling. 
10 refs., 3 fig. 


51543 Indium-115(n,n’) and ™2Zr(n,2n) activation rate mee- 
surements on multiple thickness beryllium and lead slabs. 
Sahraoui, C.; Kumar, A.; Schaer, M. Transactions of the American 
Nuclear Society (USA), 55: 147-148 (1987). (CONF-8711195—: 
American Nuclear Society winter meeting, Los Angeles, CA (USA), 
15-19 Nov 1987). 

Most of the published design studies of fusion and hybrid blan- 
kets have proposed lead or beryllium as neutron multipliers. In view 
of the important role played by these two, it is vital to have reliable 
neutron cross-section data for them. Of late, there have been some 
more differential and integral measurements, but there seems to be 
considerable disagreement as to the adequacy of the data. Hence, 
there is a need for more measurements. Recently the activation 
rates were measured along the axis of the Haefely generator- 
multiplier (18-cm-thick Be/15-cm Pb) assembly. The individual slabs 
were each kept at 10 cm from the flat surface of the generator. 
8°2r(n,2n) was used instead of 5®Ni(n,2n) as the former has higher 
activation cross section; the threshold is nearly the same for the 
two. The measured and computed profiles were compared and it 
was found that both agreed within 10%. The radial profiles of zirco- 
nium and indium activation rates (determined per source neutron 
per detector nucleus) using the DOT3.5 code and the 46-group 
cross-section library with P3-S;_ approximations have been com- 
puted. The source intensity value was deduced for each experiment 
by least-squares fitting of measured zirconium activation rates as a 
function of the computed rates. It is to be noticed that, in general, 
there is a good agreement between the measured and computed 
values up to ~25 cm. Beyond this radius, there is considerable dis- 
agreement between the two, in particular for In/Zr activity ration. 11 
refs., 3 figs. 


51544 Tritium breeding measurements in a lithium blanket 
module with Pb/Be multipliers at the LOTUS facility. Azam, S.; 
Kumar, A. Transactions of the American Nuclear Society (USA), 
55: 149-150 (1987). (CONF-8711195—: American Nuclear Society 
winter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

The lithium blanket module (LBM) was lent for a fixed duration in 
1985 to Ecole Polytechnique Federale de Lausanne under an 
agreement with the Electric Power Research Institute and Princeton 
Plasma Physics Laboratory. The first tritium breeding measurements 
in the central rod of the LBM and their analysis have been reported 
previously. Some time ago, we carried out additional experiments 
wherein the LizO sample disk, each having a theoretical density of 
85% and dimensions of 17.8-mm diam x 0.9-mm thickness, were 
placed in four removable rods. In addition to the central rod, the 
other rods were at ~6-, 18-, and 39-cm radial distances from the 
axis of the central one. The sample disks wee kept at every 3 cm 
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inside each of these rods up to a length of 30 cm in the Li2O part 
of the LBM. The choice of the off-axis rods resulted from our inter- 
est in investigating the effect of room return on tritium breeding in 
the LBM. We chose two of the leading neutron multipliers: (a) a 5- 
em-thick (~100- x 110-cm) lead slab and (b) a 6-cm-thick (~66- x 
66-cm) beryllium slab. The experimental assembly, consisting of the 
multiplier followed by the LBM, was kept at 10 cm from the genera- 
tor. A packet of three foils, zirconium, indium, and aluminum, was 
placed at the center of the flat face of the generator to monitor the 
source intensity during the 10-h operation for the experiments with 
each multiplier. The source intensity is deduced to be ~1.9 x 10’? 
1s for both the experiments. 5 refs., 3 figs. 


51545 Structure and energy deposition profile optimization 
for heavy-ion-beam-driven ICF targets. Ocana, J.L.; Martinez-Val, 
J.M. Transactions of the American Nuclear Society (USA), 55: 150- 
152 (1987). (CONF-8711195-—: American Nuclear Society winter 
meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

There is a constant interest in reducing the power and energy 
requirements for the ignition and burn of heavy-ion-beam-driven in- 
ertial confinement fusion (ICF) targets, both by optimization of the 
multilayered structure of the target and by time shaping of the en- 
ergy deposition pattern. As a continuation of previous work on the 
analysis and optimization of ICF beam and target configurations, 
the influence of the deposition profile by heavy ions in the different 
layers of ICF capsules has been analyzed. For this purpose, an at- 
tempt to establish physically based criteria different from a simple 
analysis of the aspect ratios of the different material zones has 
been made for the characterization of ICF target dynamics. A first 
result obtained from the calculations is that the hydrodynamic per- 
formance of the treated targets depends heavily on the particular 
ion energy deposition profile obtained along the different material 
zones. Furthermore, the possibility of continuously locating the en- 
ergy deposition front at the appropriate penetration level would 
avoid, in a direct way, the undesirable fuel preheating resulting from 
the excessive penetration of optimized energy deposition profiles 
before ion range shortening. 7 refs., 1 fig., 1 table 


51546 Analysis of radiation energy transport in high- 
temperature media: Application to ICF targets simulation and 
diagnosis. Ocana, J.L. Transactions of the American Nuclear Soci- 
ety (USA), 55: 152-153 (1987). (CONF-8711195-: American 
Nuclear Society winter meeting, Los Angeles, CA (USA), 15-19 Nov 
1987). 

Previous calculations on the dynamics of inertial confinement fu- 
sion (ICF) targets subject to irradiation show that radiation plays a 
major role in the ignition phase of these targets, because at some 
hundred electron volts it becomes the dominant energy transport 
mechanism over electron + supra-thermal particle conduction. Cor- 
respondingly, the several kilo-electron-volts of thermal radiation 
originating from the hot zones of the reacting fusion fuel plays a 
role no less important in the process of burn propagation. A major 
problem in the analysis of radiation energy transport in dense, high- 
temperature media (typical of ICF systems) is the strong nonlinear 
character of the temperature-dependent radiation source term, even 
under the assumption of local thermodynamic equilibrium. In the 
cases in which local thermodynamic equilibrium (LTE) cannot be as- 
sumed, the radiation field itself, including its detailed frequency 
dependence, influences to a critical extent the transport medium op- 
tical properties and emission dynamics. Consequently, the nonlinear 
character of the problem is significantly strengthened, thus needing 
a detailed rather that average-based treatment. The PLANCKY 
code solves the radiation transport equation in a multigroup frame- 
work for the energy (frequency) variable of the radiation-specific 
intensity with angular dependence taken into account through a dis- 
crete ordinates treatment. 7 refs., 1 fig. 


51547 What are the characteristics of an attractive reactor?. 
Baker, C. (Argonne National Lab., IL (USA)). Transactions of the 
American Nuclear Society (USA), 52: 169-170 (1986). (CONF- 
860610-: American Nuclear Society annual meeting, Reno, NV 
(USA), 15-20 Jun 1986). 

An attractive fusion reactor will be one that produces a product 
(e.g., electricity, fissile fuels, synthetic fuels, process heat, etc.) at a 
competitive cost compared to alternative means of producing that 


ERA Vol. 14, No. 23 405 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


same product, and that will also produce that product with accept- 
able (or, hopefully, improved) safety and environmental features. 
Here the characteristics of an attractive reactor are discussed in the 
context of some type of commercial market. Noncommercial (e.g., 
national security) applications may not impose the same type of cri- 
teria. Some important characteristics for an attractive fusion reactor 
include the following: (1) a range of fusion power output per reac- 
tor, (2) reduced reactor capital and unit capital costs, (3) design 
simplification, and (4) enhanced safety and environmental features. 


51548 PCIC-11: A time-dependent electromagnetic and 
power balance tokamak reactor code. Firestone, M.A.; Kessel, 
C.E.; Mau, T.K. Transactions of the American Nuclear Society 
(USA), 52: 182-183 (1986). (CONF-860610—: American Nuclear 
Society annual meeting, Reno, NV (USA), 15-20 Jun 1986). 

As tokamak reactor designs become more complex and realistic, 
it is necessary to investigate the operational aspects of the pro- 
posed design. This is important not only for purely operational 
considerations, such as plasma and system control, but also as a 
consistency check on the proposed design. It is required for com- 
plex systems in which a subsystem designed for a specific purpose 
might indirectly affect another subsystem whose function is quite dif- 
ferent from the first. An example is the electromagnetic influence 
the blanket and shield have on the plasma. While these compo- 
nents are designed for tritium breeding and neutron shielding, 
respectively, they do influence the plasma’s electromagnetic envi- 
ronment and hence its magnetohydrodynamic (MHD) behavior. The 
purpose of this work is to provide a time-dependent system code 
that incorporates those engineering elements that can directly or in- 
directly influence the plasma behavior together with simplified 
plasma physics models of the energy and particle balance and 
MHD equilibrium. The time-dependent code was used to model a 
pulsed hybrid (rf+OH) tokamak reactor discharge. The electromag- 
netic effects of the blanket on the plasma are investigated by 
comparing similar discharges achieved with a solid breeder blanket 
(Li2O) and liquid-metal blanket (lithium). In addition to the character- 
istics of the evolving plasma, the power requirements to evolve and 
maintain the desired discharge are shown for each design. 1 ref. 


51549 Recovery of tritium from water. Sienkiewicz, C.J. (Mon- 
santo Research Corp., Miamisburg, OH (USA). Mound); Lentz, J.E. 
Fusion Technology (USA), 14(2): 444-449 (Sep 1988). (CONF- 
880505—: 3. topical meeting on tritium technology in fission, fusion 
and isotopic applications, Toronto (Canada), 1-6 May 1988). 

The pilot-scale Combined Electrolysis Catalytic Exchange (CECE) 
system developed at the U.S. Department of Energy’s Mound facil- 
ity has evolved into a fully operational tritium recovery system. This 
has resulted from the evaluation of recent developments in AECL/ 
CRNL hydrophobic exchange catalyst in the CECE system. Data 
obtained during recent tests led to the design and installation of an 
aqueous tritium recovery facility. Operation of the Tritium Aqueous 
Waste Recovery System makes possible the recovery of tritium 
from low-level tritiated aqueous waste streams. 


51550 The design and manufacture of television systems for 
inspection and maintenance in the JET torus. Quartly, J.; Gal- 
biati, L. Transactions of the American Nuclear Society (USA), 55: 
666-668 (1987). (CONF-8711195—: American Nuclear Society win- 
ter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

The large vacuum vessel of the Joint European Torus (JET) toka- 
mak fusion reactor requires regular inspection for plasma damage. 
This required the development of television inspection equipment 
that could be deployed without breaking the vacuum seal of JET. 
The operational conditions also required that the camera be able to 
operate in high temperature and be radiation tolerant. The equip- 
ment had to be small and light and yet provide maximum viewing 
coverage from a few vantage points. Opening the vacuum vessel to 
the atmosphere involves a lengthy phase of reconditioning for high 
vacuum, so a system for inspecting the interior of the vessel without 
breaching the vacuum seal was required. As penetrations into the 
tokamak have to be kept to the minimum, the major constraint on 
the design was the small size of the ports through which to insert 
the viewing probes. The camera, its bellow, deployment system, 
and on-board lighting had to be contained within a vacuum-tight 
viewing probe of 54 mm in diameter. Only four entry ports were 
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available, so to cover the large volume of the vacuum vessel, vari- 
able focal length lenses and high-intensity lighting were essential. 
Four IVIS cameras have been in successful operation at JET since 
1984. They are currently subjects to an improvement program to 
increase sensitivity, high-temperature operation (to 300°C), and ra- 
diation tolerance. 2 refs., 2 figs. 


51551 Ex-vessel remote maintenance design for the Com- 
pact Ignition Tokamak. Spampinato, P.T. (Grumman, Oak Ridge, 
TN (USA)); Macdonald, D. Transactions of the American Nuclear 
Society (USA), 55: 668-670 (1987). (CONF-8711195—: American 
Nuclear Society winter meeting, Los Angeles, CA (USA), 15-19 Nov 
1987). 

The use of deuterium-tritium (D-T) fuel for operation of the Com- 
pact Ignition Tokamak (CIT) imposes a requirement for remote 
handling technology for ex-vessel maintenance operations on auxil- 
iary machine components. These operations consist of repairing 
and replacing components such as diagnostic, radio-frequency (rf) 
heating, and fueling systems using remotely operated maintenance 
equipment in the test cell. In addition, ex-vessel maintenance 
design also includes developing hot cell facilities for equipment de- 
contamination, repair, and solid radioactive waste handling. The test 
cell maintenance philosophy is markedly influenced by the neutron/ 
gamma shield surrounding the machine that allows personal access 
into the test cell one day after shutdown. Hence, maintenance oper- 
ations can be performed hands-on in the test cell with the shield 
intact and must be remotely performed when the shield is disas- 
sembled for machine access. The constricted access to the 
auxiliary components of the machine affect the design requirements 
for the maintenance equipment and impose major spatial con- 
straints. Several major areas of the maintenance system design are 
being addressed in fiscal year 1987. These include conceptual de- 
sign of the manipulator system, preliminary remote equipment 
research and development, and definition of the hot cell, decontami- 
nation, and equipment repair facility requirements. The manipulator 
work includes investigating transporters and viewing/lighting subsys- 
tems. 2 figs. 


51552 Fusion pumped light source. Pappas, D.S. To Dept. of 
Energy, Washington, DC. USA Patent 4,835,787. 30 May 1989. 
Filed date 1 Sep 1988. 8p. Available from Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

Apparatus is provided for generating energy in the form of light 
radiation. A fusion reactor is provided for generating a long, or con- 
tinuous, pulse of high-energy neutrons. The neutron flux is coupled 
directly with the lasing medium. The lasing medium includes a first 
component selected from Group O of the periodic table of the ele- 
ments and having a high inelastic scattering cross section. Gamma 
radiation from the inelastic scattering reactions interacts with the 
first component to excite the first component, which decays by 
photon emission at a first output wavelength. The first output wave- 
length may be shifted to a second output wavelength using a 
second liquid component responsive to the first output wavelength. 
The light outputs may be converted to a coherent laser output by in- 
corporating conventional optics adjacent the laser medium. 


99 GENERAL AND MISCELLANEOUS 


51553 Progress in optical reconstruction of submicron x-ray 
holograms. Joyeux, D. (institut d’Optique, Orsay (France)); Polack, 
F. pp. 436 of Short wavelength coherent radiation: Generation and 
applications. Proceedings: Volume 2. Falcone, R.W.; Kirz, J. Optical 
Society of America, Washington, DC (1988). From 4. topical 
meeting on short wavelength coherent radiation: generation and ap- 
plications; North Falmouth, MA (USA); 26-29 Sep 1988. 

The authors investigate the maximum resolution which can be ob- 
tained from x-ray holograms through optical reconstruction. This 
implies to reject paraxial approximations, i.e. to consider high nu- 
merical apertures, and to take into account the holographic 
aberrations. The authors determine first the limits to a perfectly cor- 
rected reconstruction, set by diffraction (in terms of numerical 
aperture and resolution). It is shown that the diffraction limit can be 
as good as A,/2.8, in a particular reconstruction configuration (Ac: 





reconstruction wavelength). Discussion of practical implementation 
suggests that A,/2.2 is reasonably feasible. 12 refs., 8 figs., 1 tab. 


51554 (CONF-8910155-3) Cognitive task analysis: Tech- 
niques applied to airborne weapons training. Terranova, M.; 
Seamster, T.L.; Snyder, C.E.; Treitler, |.E. Oak Ridge National Lab., 
TN (USA). [1989]. 5p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. From 33. annual meeting of Hu- 
man Factors Society; Denver, CO (USA); 16-20 Oct 1989. Order 
Number DE89015862. Available from NTIS, PC A02/MF A01 - OSTI. 

This is an introduction to cognitive task analysis as it may be 
used in Naval Air Systems Command (NAVAIR) training develop- 
ment. The focus of a cognitive task analysis is human knowledge, 
and its methods of analysis are those developed by cognitive psy- 
chologists. This paper explains the role that cognitive task analysis 
and presents the findings from a preliminary cognitive task analysis 
of airborne weapons operators. Cognitive task analysis is a collec- 
tion of powerful techniques that are quantitative, computational, and 
rigorous. The techniques are currently not in wide use in the train- 
ing community, so examples of this methodology are presented 
along with the results. 6 refs., 2 figs., 4 tabs. 


51555 (LA-UR-89-2895) Workload induced spatio-temporal 
distortions and safety of flight. Barrett, C.L.; Weisgerber, S.A. 
Los Alamos National Lab., NM (USA). 1989. 19p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-36. 
(CONF-8910208-1: Advisory Group for Aerospace Research and 
Development (AGARD) meeting, Copenhagen (Denmark), 2-6 Oct 
1989). Order Number DE89016613. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A theoretical analysis of the relationship between cognitive com- 
plexity and the perception of time and distance is presented and 
experimentally verified. Complex tasks produce high rates of mental 
representation which affect the subjective sense of duration and, 
through the subjective time scale, the percept of distance derived 
from dynamic visual cues (i.e., visual cues requiring rate integra- 
tion). The analysis of the interrelationship of subjective time and 
subjective distance yields the prediction that, as a function of cogni- 
tive complexity, distance estimates derived from dynamic visual 
cues will be longer than the actual distance whereas estimates 
based on perceived temporal duration will be shorter than the actual 
distance. This prediction was confirmed in an experiment in which 
subjects (both pilots and non-pilots) estimated distances using ei- 
ther temporal cues or dynamic visual cues. The distance estimation 
task was also combined with secondary loading tasks in order to 
vary the overall task complexity. The results indicated that distance 
estimates based on temporal cues were underestimated while 
estimates based on visual cues were overestimated. This spatio- 
temporal distortion effect increased with increases in overall task 
complexity. 30 refs., 6 figs., 1 tab. 


51556 (UCRL-101068) A rule-based, object-oriented model 
for security monitoring and control. Smart, J.C. Lawrence Liver- 
more National Lab., CA (USA). 1 Jun 1989. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8910128-1: Carnahan conference on security technology, Zurich 
(Switzerland), 3-5 Oct 1989). Order Number DE89013786. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A new model for security control and monitoring systems can be 
effectively applied to a variety of security environments. Built on 
rule-based and object-oriented design paradigms, this model incor- 
porates such functions as intrusion detection, access control, 
surveillance, and assessment. Recent developments of the Security 
Console Project at Lawrence Livermore National Laboratory are pre- 
sented to illustrate the key concepts of the model. 13 refs., 6 figs. 
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51557 (DOE/IG—0272) Report on the Indemnification of the 

Department of Energy’s management and operating contrac- 

tors. USDOE Office of Inspector General, Washington, DC (USA). 

Office of Inspections and Analysis. 15 Sep 1989. 41p. Sponsored 

by U.S. DOE Management & Administration. Available from OSTI. 
The Secretary. 
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The purpose of this inspection is to review the Department of 
Energy's policies and practices regarding both the nuclear and non- 
nuclear indemnification of its management and operating (M&O) 
contractors. It discusses the limitation of risks to the contractors and 
the major financial incentives to perform under M&O contracts. In 
addition, the inspection also examines possible changes to the 
current indemnification system to increase both the financial respon- 
sibility of its contractors and the personal accountability of their 
management. 


51558 (DOE/MA-0382) Autopreps 2 fixed price clause date 
base. USDOE Assistant Secretary for Management Administration, 
Washington, DC (USA). Office of Procurement Operations. Aug 
1989. 399p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE89015990. Available from NTIS, PC A17/MF 
A01 - OSTI; GPO Dep. 

As far as this abstractor can ascertain, this report is not self ex- 
planatory. The contents of the report deal with government contract 
procedures, cost and conditions. This report must have an accom- 
panying report, but none is referenced. (JEF) 


51559 (IAE—4718-3) Main trends in research and develop- 
ment works of nuclear centres in USA, UK, France, FRG and 
Japan. Pt. 1 USA. Ivanova, L.M.; Mironov, V.D.; Panin, V.I.; 
Sidorov, P.S.; Shkutov, V.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1988. 47p. (In Russian). Order Number 
DE90605658. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

T-15896. 

This paper presents information on structure and scientific activity 
of the leading nuclear research centers of the United States of 
America. Nuclear science and technology priorities are identified 
and nuclear programs peculiarities are determined on the basis of 
analitical study with respect to research and development programs, 
budget allocations and staff of the centres. 22 refs.; 15 figs.; 7 tabs. 


51560 (IAEA-TECDOC-509) Radioimmunoassay data pro- 
cessing program for IBM PC computers. A user’s manual. 
International Atomic Energy Agency, Vienna (Austria). Jun 1989. 
128p. Order Number DE90602929. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

The Medical Applications Section of the International Atomic En- 
ergy Agency (IAEA) has previously developed several programs for 
use on the Hewlett-Packard HP-41C programmable calculator to fa- 
cilitate better quality control in radioimmunoassay through improved 
data processing. The program described in this document is de- 
signed for off-line analysis using an IBM PC (or compatible) for 
counting data from standards and unknown specimens (i.e. for anal- 
ysis of counting data previously recorded by a counter), together 
with internal quality control (IQC) data both within and between 
batch. The greater computing power of the IBM PC has enabled the 
imprecision profile and IQC control curves which were unavailable 
on the HP-41C version. It is intended that the program would make 
available good data processing capability to laboratories having lim- 
ited financial resources and serious problems of quality control. 3 
refs. 


51561 (K/QT-282) The application of quality assurance to 
engineering management. Kidd, G.J. Jr. Oak Ridge Gaseous Dif- 
fusion Plant, TN (USA). Apr 1989. 11p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840T21400. (CONF- 
891075—1: 2. international conference on engineering management, 
Toronto (Canada), 16-18 Oct 1989). Order Number DE89009955. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The need for quality in the products that our industries produce 
has long been recognized and accepted. In recent years it has also 
been recognized that the concern for quality must also be applied to 
the raw materials going into the products and to the processes used 
to produce them. Only very recently has it been recognized that the 
same concern for quality must be applied during the engineering 
processes that precede the manufacturing phase of the product cy- 
cle. For this idea to be understood and accepted by the engineering 
community, it will be necessary to apply these same concepts of 
quality to the engineering-management function. This paper de- 
scribes a systems-analysis-based approach of quality assurance 
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that provides a simple, straightforward process for determining 
which outputs from the various management tasks are significant. It 
also relates what can and should be tracked and evaluated and 
who is responsible. The process has four aspects: system descrip- 
tion, planning, execution, and evaluation. 2 refs., 4 figs. 


51562 (RISO-M-2777) Agricultural research department. 
Annual report 1988. Risoe National Lab., Roskilde (Denmark). Jan 
1989. 31p. (in Danish). Order Number DE90602933. Available from 
NTIS (US Sales Only), PC A03/MF A011 - OSTI; INIS. 

The annual report gives a general review of the research work of 
the department. The acitivities of the year are described in 4 short 
project reports each followed by a list of publications, posters and 
lectures. Further, the report gives two review articles on selected 
subjects related to the work: "Pea mutants” and "Linkage maps’. 
Included in the report are also a list of the staff members, guest sci- 
entists and students, lectures given at the department, and a list of 
travel- and other activities. (author). 


51563 (RISO-R-567) Department of Energy Technology. An- 
nual progress report 1 Jan - 31 Dec 1988. Micheelsen, B.; List, F. 
(eds.). Risoe National Lab., Roskilde (Denmark). Mar 1989. 46p. 
Order Number DE90602934. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The general development of the Department of Energy Technol- 
ogy at Risoe during 1988 is presented, and the activities within the 
major subject fields are described in some detail. Lists of staff and 
publications are included. (author) 14 ills., 23 refs. 
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Refer also to citation(s) 48801, 48821, 48826, 48848, 48858, 48862, 
48874, 48926, 48943, 48944, 48945, 48962, 48998, 49021, 49070, 
49117, 49163, 49166, 49167, 49195, 49198, 49237, 49300, 49301, 
49343, 49349, 49374, 49383, 49422, 49423, 49428, 49429, 49430, 
49450, 49453, 49455, 49456, 49457, 49492, 49493, 49494, 49495, 
49505, 49559, 49654, 49665, 49666, 49669, 49851, 49862, 49865, 
50004, 50040, 50238, 50256, 50263, 50265, 50271, 50272, 50275, 
50279, 50281, 50286, 50289, 50298, 50306, 50317, 50318, 50319, 
50321, 50334, 50335, 50407, 50449, 50458, 50463, 50464, 50516, 
50517, 50533, 50552, 50575, 50809, 50899, 50909, 50940, 50967, 
50972, 50984, 51198, 51218, 51444, 51448, 51606, 51612, 51618 


51564 (AD-A-208271/7/XAB) Parallel vision algorithms. An- 
nual technical report No. 1, 1 October 1986-30 September 1987. 
Ibrahim, H.A.; Kender, J.R.; Brown, L.G. Columbia Univ., New York, 
NY (USA). Dept. of Computer Science. Oct 1987. 74p. (CUCS—271- 
87). Available from NTIS, PC A04/MF A01. 

The objective of this project is to develop and implement, on 
highly parallel computers, vision algorithms that combine stereo, 
texture, and multi-resolution techniques for determining local surface 
orientation and depth. Such algorithms will immediately serve as 
front-ends for autonomous land vehicle navigation systems. During 
the first year of the project, efforts have concentrated on two fronts. 
First, developing and testing the parallel programming environment 
that will be used to develop, implement and test the parallel vision 
algorithms. Second, developing and testing multi-resolution stereo, 
and texture algorithms. This report describes the status and 
progress on these two fronts. The authors describe first the pro- 
gramming environment developed, and mapping scheme that allows 
efficient use of the connection machine for pyramid (multi- 
resolution) algorithms. Second, they present algorithms and test 
results for multi-resolution stereo, and texture algorithms. Also the 
initial results of the starting efforts of integrating stereo and texture 
algorithms are presented. 


51565 (AD-A-208378/0/XAB) Northeast Artificial intelligence 
Consortium annual report, 1987. Volume 2, Part B. Discussing, 
using, and recognizing plans. Interim report, December 1986- 
December 1987. Shapiro, S.C.; Woolf, B. Northeast Artificial 
Intelligence Consortium, Syracuse, NY (USA). Mar 1989. 224p. 
Available from NTIS, PC A10/MF A01. 

See also Volume 3, AD-A208 379. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated to conduct pertinent research in artificial intelligence and to 
perform activities ancillary to this research. This report describes 
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progress made in the third year of the existence of the NAIC on the 
technical research tasks undertaken at the member universities. The 
topics covered in general are: versatile expert system for equipment 
maintenance, distributed Al for communications system control, au- 
tomatic photo interpretation, time-oriented problem solving, speech 
understanding systems, knowledge base maintenance, hardware ar- 
chitectures for very large systems, knowledge-based reasoning and 
planning, and a knowledge acquisition, assistance, and explanation 
system. The specific topic for this volume is the development of a 
natural language interacting system with the ability to discuss, use, 
and recognize plans. This project requires the investigation of a 
knowledge representation design compatible with the intensional 
knowledge representation theory previously developed by Dr. Stuart 
Shapiro and his co-workers at SUNY Buffalo (UB). 


51566 (AD-A-208379/8/XAB) Northeast Artificial Intelligence 
Consortium annual report 1987. Volume 3. Distributed artificial 
intelligence for communications network management. Interim 
report, December 1986-December 1987. Meyer, R.A.; Conry, S.E. 
Northeast Artificial Intelligence Consortium, Syracuse, NY (USA). 
Mar 1989. 109p. Available from NTIS, PC AO6/MF A01. 

See also Volume 6, AD-A208 380. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated to conduct pertinent research in artificial intelligence and to 
perform activities ancillary to this research. This report describes 
progress made in the third year of the existence of the NAIC on the 
technical research tasks undertaken at the member universities. The 
topics covered in general are: versatile expert system for equipment 
maintenance, distributed Al for communications system control, au- 
tomatic photo interpretation, time-oriented problem solving, speech 
understanding systems, knowledge base maintenance, hardware ar- 
chitectures for very large systems, knowledge-based reasoning and 
planning, and a knowledge acquisition, assistance, and explanation 
system. The specific topic for this volume is the use of knowledge- 
based systems for communications network management and 
control via an architecture for a diversely distributed multi-agency 
system. The work described in this volume has focused in three ar- 
eas: distributed planning, distributed knowledge-base management, 
and an environment for the development of distributed systems. 


51567 (AD-A-208610/6/XAB) Northeast Artificial Intelligence 
Consortium annual report for 1987. Volume 4. Research in 
automated photointerpretation. Interim report, December 1986- 
December 1987. Modestino, J. Syracuse Univ., NY (USA). Mar 
1989. 92p. Available from NTIS, PC AO5/MF A01. 

See also Volume 7, AD-A208 611. 

The Northeast Artificial Intelligence Consortium (NAIC) purpose is 
to conduct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the third year of the existence of the NAIC 
on the technical research tasks undertaken at the member universi- 
ties. The topics covered in general are: versatile expert system for 
equipment maintenance, distributed Al for communications system 
control, automatic photointerpretation, time-oriented problem solv- 
ing, speech understanding systems, knowledge-base maintenance, 
hardware architectures for very large system, knowledge-based rea- 
soning and planning, and a knowledge acquisition, assistance, and 
explanation system. The specific topics for this volume are the use 
of expert systems for automated photointerpretation and other Al 
techniques to image segmentation and region identification. 


51568 (AD-A-208611/4/XAB) Northeast Artificial intelligence 
Consortium annual report for 1987. Volume 7. Parallel, 
structural, and optimal techniques in vision. Interim report, De- 
cember 1986-December 1987. Brown, C.M. Syracuse Univ., NY 
(USA). Mar 1989. 179p. Available from NTIS, PC AO9/MF A01. 

See also Volume 4, AD-A208 610. 

Investigation is made of various aspects of parallel computer vi- 
sion, with the goal of building behaving, real-time systems that 
perform multi-sensory integration. A commitment is made to the 
idea that an intimate coupling of sensory and motor capabilities is a 
way to make progress on the vision problem. Behaving animals 
have such a coupling, and its benefits have been demonstrated 
analytically. A special-purpose parallel pipelined hardware was ac- 
quired for low-level vision, and have upgraded our 16-processor 
Butterfly Parallel Processor with faster CPUs and floating point 





hardware. The Butterfly is now connected with the rest of the vision 
hardware (the pipelined device and a fast Sun/3) via the VME bus. 
This year's work broadened its focus from the optimal selection of 
feature detectors in a Bayesian framework. The results were used 
to apply to a working system that applies a Markov Random Field 
formulation of the segmentation (objecthood recognition, figure- 
ground separation) problem. Further work moved in the direction of 
acquiring and commissioning real-time vision hardware and using 
the hardware in applications. Theoretical work continues to be im- 
portant, and this year we made progress on the theory of principal 
views and convergence properties of two sorts of parallel networks: 
connectionist nets for recognition and Markov Random Field models 
of segmentation. 


51569 (AD-A-208613/0/XAB) Expert systems for the sched- 
uling of image-processing tasks on a parallel processing 
system. Final report. Weil, F.J. Purdue Univ., Lafayette, IN (USA). 
Schoo! of Electrical Engineering. Dec 1986. 77p. Available from 
NTIS, PC AOS/MF A01. 

The algorithms used in image processing are becoming longer 
and more complex as researchers strive to create vision systems 
whose performance rivals that of the human's. The size and com- 
plexity of these algorithms, however, generally do not allow them to 
be run in ‘real time’ on any sequential (Von Neumann) machine. 
image-processing algorithms tend to be highly parallel in nature. 
One can hope, therefore, that the recent advances in parallel com- 
puting will bring significant speed-ups in the execution times of 
image-processing algorithms. However, it is usually the case that 
image processing systems are extremely computationally intensive. 
Even with speed-ups brought about by parallel computers, there is 
a demand for an advisory system that optimizes the execution time 
of image processing algorithms. A reasonable goal for such a sys- 
tem is as follows. Given a list of all the subtasks that need to be 
run for a given image-processing task, produce an initial schedule 
and configuration and then adjust the schedule and configuration 
during runtime based on the current configuration and intermediate 
processing results. The proposed work will proceed towards this 
goal on several fronts. 


51570 (AD-A-208699/9/XAB) PASM (partitionable SIMD/MIND 
machine) parallel-processing system: Hardware design and in- 
telligent operating system concepts. Final report. Schwederski, 
T. Purdue Univ., Lafayette, IN (USA). School of Electrical Engineer- 
ing. Jul 1986. 307p. Available from NTIS, PC A14/MF A01. 

Many of today’s scientific and industrial problems require enor- 
mous computing power. Since circuit switching speeds are reaching 
fundamental limits, avenues to speed up computations other than 
that using faster components are being explored. One such avenue 
is the use of parallelism. PASM is a dynamically reconfigurable 
SIMD/MIMD parallel processing system with up to 1,024 processing 
eiements (PEs). It can be dynamically reconfigured to work as one 
or more SIMD (single instruction stream - multiple data stream) and/ 
or MIMD (muttiple instruction stream - multiple data stream) ma- 
chines. A prototype with 30 MC68010 microprocessors, including 16 
PEs in the computational engine, is being designed and con- 
structed. The design of the prototype hardware is described, as well 
as the design tradeoffs that were made. Extending the current proto- 
type by the addition of a Network Interface Unit (NIU) to each PE is 
proposed. Such an NIU significantly enhances interprocessor com- 
munication by offloading communication overhead from the PE’s 
main CPU. One way to extend the prototype design to a system 
with 1,024 processors in the computational engine is presented. 
The powerful reconfiguration capabilities of PASM can be fully uti- 
lized only if all tradeoffs influencing reconfiguration are known. 


51571 (AD-A-208716/1/XAB) Massively parallel image 
recognition systems for remotely sensed data. Progress report, 
December 1987-December 1988. Tenorio, M.F. Army Armament 
Research and Development Center, Dover, NJ (USA). Fire Support 
Armament Center. Jun 1989. 25p. (ARFSD-TR—89003). Available 
from NTIS, PC A03/MF A01. 

The design of classical vision systems is based on serially piec- 
ing together individual algorithms, each of which is intended to 
solve a specific part of the vision problem under a given set of as- 
sumptions. This has met with poor performance and low information 
throughput. The design process for each of these algorithms is 
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usually disjoint, and ignores the system integration process. Specu- 
lation was made on a new philosophy for the design of vision 
systems that uses highly parallel and simple elements that are eas- 
ily integrated. To improve the performance of the simple algorithms 
involved, heavy use of closed feedback loops is made through the 
system. These loops have self-correcting capabilities in different 
time scales. This work suggests a simple system that uses several 
of these concepts to perform multiple object recognition in noisy 
conditions. Contents— Design Procedure for Resonating Algorithms; 
Special Purpose Feature Based System: Segmentation Algorithm, 
Problem Formulation; Feature Extraction with Connectist Models: 
Fourier Descriptor Method, Adaptive Methods for Feature Extrac- 
tion; Bidirectional Associative Memories. 


51572 (AD-A-208809/4/XAB) Resource contention manage- 
ment in parallel systems. Final report, June-December 1987. 
Cassandras, C.G.; Kurose, J.F.; Towsley, D. Massachusetts Univ., 
Amherst, MA (USA). Dept. of Electrical and Computer Engineering. 
Apr 1989. 151p. Available from NTIS, PC AO8/MF A01. 

This research effort explored two issues: (1) the comparative 
study of simple load-balancing algorithms for distributed real-time 
systems which showed that simple policies perform just as well as 
complex policies in a majority of the cases; (2) development of on- 
line optimization procedures for load-balancing algorithms and of 
task-scheduling policies with real-time constraints. 


51573 (AD-A-—208870/6/XAB) Mapping of parallel algorithms 
to reconfigurable parallel architectures. Final report. Jamieson, 
L.H.; Siegei, H.J.; Delp, E.J.; Whinston, A. Purdue Univ., Lafayette, 
IN (USA). May 1986. 7p. Available from NTIS, PC A02/MF A01. 

One of the significant problems which must be addressed if we 
are to realize the computing potential offered by parallel architec- 
tures has to do with developing a better understanding of the 
relationship between parallel algorithms and parallel architectures. 
In this paper, research on the mapping of algorithms to reconfig- 
urable parallel architectures is presented. The thrust of this work is 
in identifying those characteristics of parallel algorithms that have 
the greatest effect on their execution, and in identifying a corre- 
spondence between those characteristics and the characteristics of 
parallel architectures. The context of this work is in the design of an 
Intelligent Operating System for the PASM reconfigurable multimi- 
croprocessor system. The task of the Intelligent Operating System 
will be to direct the selection and scheduling of algorithms and the 
configuring of the architecture for the execution of an image under- 
standing system. 


51574 (ANL/MCS-TM-57-Rev.2) Advanced architecture com- 
puters: Revision 2. Dongarra, J.J.; Duff, |.S. Argonne National 
Lab., IL (USA). Mathematics and Computer Science Div. Sep 1989. 
115p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. Order Number DE90001045. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

We describe the characteristics of several recent computers that 
employ vectorization or parallelism to achieve high performance in 
floating-point calculations. We consider both top-of-the-range 
supercomputers and computers based on readily available and in- 
expensive basic units. In each case we discuss the architectural 
base, novel features, performance, and cost. We intend to update 
this report regularly, and to this end we welcome comments. 


51575 (ANL/MCS-TM-134) LAPACK working note No. 12: 
Banded cholesky factorization using level 3 BLAS. Mayes, P.; 
Radicati, G. Argonne National Lab., IL (USA). Aug 1989. 24p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. Order Number DE89017880. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This note describes a block implementation of the Cholesky fac- 
torization of a symmetric positive definite banded matrix. It is based 
on Level 3 BLAS and designed to perform well on a machine with a 
hierarchy of memories. The performance on the IBM 3090/VF of the 
block implementation is shown to be much better than implementa- 
tions based on Level 2 BLAS. 12 refs., 3 figs., 1 tab. 


51576 (CMI-R-893060-1) Numerical experiments with suc 
cessive linear programming applied to pooling problems. 
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Haugland, D. Christian Michelsens Inst. for Vitenskap og Aandsfri- 
het, Bergen (Norway). Apr 1989. 29p. Order Number DE90706479. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

In this report we give an introduction to the pooling problem, 
which is of great interest due to its frequent occurrence in process 
optimization problems. We define the problem by formulating an ag- 
gregated mathematical model of a refinery, and give a brief 
overview of the most important previous studies of the problem. 
Next we focus on the solution methods that can be applied to the 
problem. We set up an example problem, and through numerical 
experiments we stress some on the shortcomings of the most popu- 
lar solution method. Finally, we give some ideas about how further 
research may contribute to better methods. 15 refs., 2 figs., 4 tabs. 


51577 (CMI-R-8930150-1) Optimal decisions with reduction 
of uncertainty over time. An application to oil production. 
Stensland, G.; Tjoestheim, D.B. Christian Michelsens Inst. for Viten- 
skap og Aandsfrihet, Bergen (Norway). May 1989. 45p. Order 
Number DE90706480. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

We present a model where the uncertainty in the production from 
a petroleum reservoir is partially resolved in time. This model is 
used to generate transition probabilities for production when evalut- 
ing abandonment problems. 


51578 (CONF-8906150-5) IDA: A prototype CAI [computer- 
aided-instruction] system in military transportation. Hwang, 
Ho-Ling; Trammell, C.J.; Valentine, D.E. Oak Ridge National Lab., 
TN (USA). 31 Aug 1989. 9p. Sponsored by U.S. Department of 
Defense; U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 3. international conference on microcomputers in 
transportation; San Francisco, CA (USA); 21-23 Jun 1989. Order 
Number DE90000727. Available from NTIS, PC AO3/MF A011 - 
OSTI; GPO Dep. 

To reduce the cost and time associated with on-site training while 
retaining the advantage of a conventional one-to-one learning envi- 
ronment, a computer-aided-instruction (CAI) system was developed 
for deployment with a database management system for the US 
Army. This paper briefly describes the target system and presents 
sample screens from the CAI system to illustrate its characteristics 
and functionalities. Lessons learned from the prototype development 
effort are also discussed. 5 figs. 


51579 (CONF-8910108-1) Tools to aid in the development 
high-performance algorithms. Dongarra, J.; Sorenson, D.; 
Brewer, O. Argonne National Lab., IL (USA). [1989]. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Parallel and distributed algorithms; Bonas 
(France); 3-6 Oct 1989. Order Number DE89012395. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper discusses two tools that aid in the development of par- 
allel algorithms for high-performance computers. We describe the 
SCHEDULE package which provides an environment for developing 
and analyzing new parallel algorithms in Fortran that require sophis- 
ticated synchronization at a large-grain level. This package provides 
portability of a user's code and also has a graphics postprocessor 
for performance analysis and debugging. We also discuss a graph- 
ics tool useful for studying memory access patterns of algorithms. 


51580 (INIS-mf—11503, pp. 59-62a) Neural networks - Poten- 
tial appplication in the nuclear industry. Preliminary comments 
and reflections. Yiftah, S. (Technion-lsrael Inst. of Tech., Haifa (Is- 
rael). Dept. of Nuclear Engineering). Israel Nuclear Society, Yavne 
(Israel). Mar 1989. (CONF-8903152-: Nuclear Societies of Israel 
annual meeting, Beer-Sheva (Israel), 18 Mar 1989). In Annual 
Meeting 1989. Order Number DE89012204. Available from NTIS 
(US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Transactions.; V. 15. 

Neural networks are an emerging technology which is perceived 
to have potential for solving complex computation problems which 
cannot be solved by standard computational methods. One such 
example is the inverse kinematics problem which is considered to 
be the most difficult problem in robotics. In 1986, only one neural 
network modelling tool was available, now there are about twenty 
offered commercially by various companies in North America. 
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51581 (lYaF-88-117) CM Net heterogeneous local network 
of microcomputers. Description tor the RT-11 system users. 
Gutche, R.Kh. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 
1988. 36p. (In Russian). Order Number DE90605649. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

MN-08452. 

Realization of the CM Net heterogeneous local network for the 
PDP-11 type computers with the RT-11 operational system control 
is described. The main advantage of the network is the realization 
of virtual disks in general form including a system unit. the network 
can be used everywhere, where the problem on computer connec- 
tion by simple interfaces is stated. 6 refs. 


51582 (K/DSRD-99) A systematic approach to software se- 
curity evaluations. Theofanos, M.F. Oak Ridge Gaseous Diffusion 
Plant, TN (USA). 15 Mar 1989. 23p. Sponsored by U.S. Department 
of State. DOE Contract AC05-840T21400. (CONF-891064-3: 12. 
national computer security conference, Baltimore, MD (USA), 10-13 
Oct 1989). Order Number DE89008511. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Through an interagency agreement between the Department of 
State (DOS) and the Department of Energy (DOE), the Joint Center 
for Information Security Technology (JCIST), located at the Oak 
Ridge National Laboratory (ORNL), was asked to perform a security 
certification of the software to be used on Wang VS-series comput- 
ers in the DOS Foreign Affairs Information System (FAIS) Early 
Operational Capability (EOC). The purpose of this certification is to 
determine the extent to which the FAIS software, when used with 
specitied versions of the vendor operating system, utilities, and 
application software, complies with the security requirements man- 
dated by the Department of State. 6 refs., 2 figs., 5 tabs. 


51583 (LA-11678-MS) Measuring performance of the file 
transport network. Boorman, T.M. Los Alamos National Lab., NM 
(USA). Oct 1989. 16p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. Order Number DE90000542. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report details the performance of the file transport (FT) net- 
work in both packets and data throughput. The channel interfaces 
to the FT hardware are described, and their performance in both 
packets and data throughput is measured. Several performance pa- 
rameters for the FT network as a whole are derived. 8 refs., 1 fig., 
10 tabs. 


51584 (LA-UR-89-635) Los Alamos CCS [Center for Com- 
puter Security] formal computer security model. Dreicer, J.S.; 
Hunteman, W.J. Los Alamos National Lab., NM (USA). [1989]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. (CONF-891064-1: 12. national computer security 
conference, Baltimore, MD (USA), 10-13 Oct 1989). Order Number 
DE89008013. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This paper provides a brief presentation of the formal computer 
security model currently being developed at the Los Alamos Depart- 
ment of Energy (DOE) Center for Computer Security (CCS). The 
initial motivation for this effort was the need to provide a method by 
which DOE computer security policy implementation could be tested 
and verified. The actual analytical model was a result of the integra- 
tion of current research in computer security and previous modeling 
and research experiences. The model is being developed to define 
a generic view of the computer and network security domains, to 
provide a theoretical basis for the design of a security model, and to 
address the limitations of present models. Formal mathematical 
models for computer security have been designed and developed in 
conjunction with attempts to build secure computer systems since 
the early 70’s. The foundation of the Los Alamos DOE CCS model 
is a series of functionally dependent probability equations, relations, 
and expressions. The mathematical basis appears to be justified 
and is undergoing continued discrimination and evolution. We 
expect to apply the model to the discipline of the Bell-Lapadula ab- 
stract sets of objects and subjects. 5 refs. 


51585 


(LA-UR-89-2560) The high-speed channel (HSC) and 
ultra-speed networks. Tolmie, D.E. Los Alamos National Lab., NM 
(USA). 1989. 7p. Sponsored by U.S. DOE Defense Programs. DOE 


Contract W-7405-ENG-36. (CONF-8910158—-1: | BROADBAND 





(Foc/Lan) ’89, San Francisco, CA (USA), 30 Oct - 3 nov 1989). Or- 
der Number DE89015283. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

We have had excellent success, and user productivity increases, 
with a research project which provided computer-generated video- 
type output of physics calculations. Now we are investigating ways 
to provide this visualization capability to many users in a networked 
environment. We see the need for networking with channel speeds 
in the 800-Mbit/s range for data transfers to graphics displays, to 
storage systems, and between machines. A basic building block to 
achieve this capability is the High-Speed Channel (HSC) being 
worked on in American National Standards Institute (ANSI) Task 
Group X3T9.3. The HSC provides a point-to-point channel with 
speeds of 800 and 1600 Mbit/s (100 and 200 MByte/s). Industry in- 
terest is very high, and vendors are starting to produce hardware. 
Los Alamos is also working with some vendors on computer net- 
works built around the HSC, crossbar switches, and intelligent 
network interfaces. A project is also underway to develop a fiber- 
optic transport media to support the higher layer protocols of HSC, 
the Intelligent Peripheral Interface (IPI) and the Small Computer 
System Interface (SCSI). 3 figs. 


51586 (LA-UR-89-3053) Emergent behaviors of classifier 
systems. Forrest, S.; Miller, J.H. Los Alamos National Lab., NM 
(USA). [1989]. 19p. Sponsored by U.S. DOE Management & Ad- 
ministration. DOE Contract W-7405-ENG-36. (CONF-8905201-3: 
Conference on emergent computation, Los Alamos, NM (USA), 22- 
26 May 1989). Order Number DE90000600. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This paper discusses some examples of emergent behavior in 
classifier systems, describes some recently developed methods for 
studying them based on dynamical systems theory, and presents 
some initial results produced by the methodology. The goal of this 
work is to find techniques for noticing when interesting emergent 
behaviors of classifier systems emerge, to study how such behav- 
iors might emerge over time, and make suggestions for designing 
classifier systems that exhibit preferred behaviors. 20 refs., 1 fig. 


51587 (LA-UR-89-3136) Numerical methodologies for solv- 
ing partial difterential equations. Hyman, J.M. Los Alamos 
National Lab., NM (USA). 1989. 24p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-7405-ENG-36. (CONF-8903121-2: 
NATO advanced research workshop on the numerical modeling of 
nonlinear stellar pulsation, Les Arcs (France), 20-24 Mar 1989). Or- 
der Number DE90001842. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The numerical methods for solving systems of partial differential 
equations can be analyzed by decoupling the space and time dis- 
cretizations and analyzing them independently. First a method is 
selected to discretize the differential equation in space and incorpo- 
rate the boundary conditions. The spectrum of this discrete operator 
is then used as a guide to choose an appropriate method to inte- 
grate the equations through time. The dissipative effects of a 
numerical method are crucial to constructing reliable methods for 
conservation laws. This is particularly true when the solution is dis- 
continuous as in a shock wave or contact discontinuity. Choosing 
an accurate method to accomplish each of these tasks, space and 
time discretization and incorporating artificial dissipation in the nu- 
merical solution, determines the success of the calculation. We will 
describe the methodologies used in each of these choices to con- 
struct reliable, accurate and efficient methods. 13 refs., 6 figs. 


51588 (LA-UR-89-3155) Multiple crossbar network: A 
switched high-speed local network. Hoebelheinrich, R.; Thomsen, 
R. Los Alamos National Lab., NM (USA). 1989. 16p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-8910209-2: 14. conference on local computer 
networks, Minneapolis, MN (USA), 10-12 Oct 1989). Order Number 
DE90001839. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The Multiple Crossbar Network (MCN) is a prototype High-Speed 
Local Network at the Los Alamos National Laboratory. It will inter- 
connect supercomputers, network servers and workstations from 
various commercial vendors. The MCN can also serve as a back- 
bone for message traffic between local area networks. The MCN is 
a switched local network of switching nodes called Cross-Point 
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Stars (CPs). Hosts and CPs are connected by 800-Mbit/s (100- 
Mbyte/s) point-to-point ANSI High-Speed Channels. CPs include 
RISC-based network protocol processors called Crossbar Interfaces 
and a switching core called the Crossbar Switch. Protocols include 
physical, data link, intranet, and network access functionality. Vari- 
ous internet and transport protocols are intended to run above the 
MCN protocol suite. A network management and simple naming 
service is also included within the Los Alamos Network Architecture. 
Immediate applications include visualization. The MCN is intended 
to also serve as a framework for multicomputer applications. 36 
refs., 10 figs. 


51589 (LBL-27444) The design of a computer system for 
image simulation and image processing of high resolution 
electron micrographs. Kilaas, R.; O’Keefe, M.A. Lawrence Berke- 
ley Lab., CA (USA). Jul 1989. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-8902135-1: 
Symposium on computer simulation of electron microscope diffrac- 
tion and images, Las Vegas, NV (USA), 28 Feb - 3 mar 1989). 
Order Number DE90000179. Available from NTIS, PC A03/MF A014 
- OSTI; GPO Dep. 

The task of assembling a system for simulation and processing of 
High Resolution Transmission Electron Microscope images is dis- 
cussed with attention paid to both hardware and software. Two 
separate systems are presented, one optimized for low cost, the 
other for performance. In both systems, the emphasis is on compat- 
ibility between the separate components making up the system. 
Finally a third system is presented, adding the functionality of real 
time data acquisition and processing. 6 refs., 3 figs. 


51590 (LBL-27517) Distributed processing in ray tracing. 


Tran, Mydung Thi. Lawrence Berkeley Lab., CA (USA). Aug 1989. 
104p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. Order Number DE90000181. 
NTIS, PC AO6/MF A011 - OSTI; GPO Dep. 

Thesis. Submitted to San Francisco State University. 

As the demand for computing power keeps increasing scientific 
and industrial applications push computer and programming technol- 


Available from 


ogy to its limit. Semiconductor technology has also been advancing 
dramatically. While the cost of hardware has been decreasing large 
and complex multiprogrammed uniprocessors are being manufac- 
tured. Multi-processor systems have become easier to purchase and 
in fact are much cheaper to own. Local Area Computer Network 
technology has also developed very quickly, a computing environ- 
ment consisting of workstations connected by a high-speed network 
is becoming more and more popular. This concept of distributed 
processing has grown widespread. A computing job which has cer- 
tain parallel characteristics is an excellent application for distributed 
processing. The process of image generation using “ray tracing” fits 
this category of computing applications. The purpose of this thesis 
is to investigate the issues of distributed processing in ray tracing. 
The work required to ray trace a still image is distributed among 
several loosely coupled processors, connected by a local area net- 
work, using the DARPA Internet Protocols. Improvement in process 
time, the interval from the moment that the first ray is traced to the 
moment the last ray result is collected, over serial processing is 
demonstrated for the proposed method. 16 refs., 11 figs., 5 tabs. 


51591 (NAL-TR-986) High spead implementation of NAL 
application software packages. Nakamura, Kinuyo; Yoshida, 
Masahiro; Fukuda, Masahiro. National Aerospace Lab., Chofu, 
Tokyo (Japan). Jul 1988. 8ip. (In Japanese). Order Number 
DE89772378. Available from NTIS (US Sales Only), PC AO5/MF 
A01. 

A numeric simulator system using FACOM M 780, VP 200 AND 
VP 400 started operation in February, 1987 at the National 
Aerospace Laboratory (NAL). M 780 is a general-purpose computer 
while VP 200 and VP 400 are vector-processor-type supercomput- 
ers. To extract full performance from supercomputers, changes in 
the existing programs and computing scheme/algorithms are re- 
quired. 12 general-purpose programs registered at NAL were tuned 
up, and the computing times by the above mentioned computers 
were compared and studied for high speed processing. As a result 
of the tuning, operation times of 9 programs became less on M 780 
by 1.35 to 19.32 times. 3 programs could not be improved for less 
computing time for M 780. 6 references, 7 figures, 8 tables. 
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51592 (PB-89-197594/XAB) Application of signal flow graph 
in concurrent circuit simulation. Han, Y.; John, W.; Paap, K.L.; 
Klaassen, B. Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn, St. Augustin (Germany, F.R.). Sep 1988. 22p. (GMD— 
333). Available from NTIS, PC EEO2/MF A01. 

Circuit Signal Flow Graph (SFG) is a graphic representation of an 
electric network, reflecting the interactions among the circuit ele- 
ments. It has turned out to be a very useful tool for relaxation-based 
circuit simulation in circuit partitioning and partition-scheduling steps 
which are of critical importance to iterative methods. SFG can also 
be used to explore the inherent parallelism in large circuits for con- 
current circuit simulation. In this paper, algorithms based on SFG 
for circuit partitioning and partition scheduling are given. To over- 
come the difficulties of both human effort and running time in using 
large real circuits for testing, a method is proposed which generates 
realistic SFG of artificial test circuits whose properties are derived 
from real-life circuits. Finally, some preliminary results are reported. 


51593 (PB-89-197677/XAB) Combining compositionality 
and concurrency. Summary of a GMD-workshop, Koenigswin- 
ter, March 1988. Olderog, E.R.; Goltz, U.; van Glabbeek, R. 
Geselischaft fuer Mathematik und Datenverarbeitung m.b.H. Bonn, 
St. Augustin (Germany, F.R.). Jun 1988. 52p. (GMD-320). Available 
from NTIS, PC EE04/MF A01. 

The workshop was about parallel processes, their formal descrip- 
tion, and application to non-trivial problems. Since the behavior of 
parallel processes has so many facets, it is not surprising that their 
description has been approached from rather different angles. Petri 
and Milner and Hoare are the pioneers representing two distinct 
directions in the formal description of parallel processes: Petri rep- 
resents a direction called here concurrency and Milner and Hoare a 
direction called here compositionality. It is realized that a full under- 
standing, analysis, or construction of parallel processes is 
impossible without combining the best of concurrency and composi- 
tionality. Therefore, organizing a meeting among researchers active 
in this area to discuss and relate their work seemed appropriate. 
The report lists the abstracts of the talks, a bibliography on the 
theme of the workshop (containing also all papers referenced in the 
abstracts) and the addresses of all participants. 


51594 (PB-89-205884/XAB) Development of a testbed for 
parallel processing research. Uchibori, Y.; Toda, K.; Yamaguchi, 
Y.; Yuba, T. Electrotechnical Lab., Tsukuba, Ibaraki (Japan). 1988. 
32p. Available from NTIS, PC EE07/MF A01. 

Text in Japanese; Pub. in Bulletin of the Electrotechnical Labora- 
tory, Vol. 52, No. 9, 1-32(1988). 

In parallel processing research, software simulation has disadvan- 
tages such as slow execution speed, limited target program size 
and unreliable simulation assumptions. The testbed providing paral- 
lel execution environment can avoid these problems. A testbed that 
consists of a control processor, 16 processing elements, and a 
router network has been developed. It has the following features: 
(1) All processing elements communicate via a high-speed router 
network. (2) The control processor has broadcasting functions to all 
or specified processing elements. (3) Each processing element and 
the control processor have a high resolution real-time clock for pre- 
cision instrumentation. The problems of parallel processing and 
discuss requirement specifications for the testbed and its design 
concept are summarized. Then the details of hardware implementa- 
tion are described. Finally, some application examples are outlined, 
and the results of the performance evaluation are shown. In the 
case of the simulation of a data-driven machine, the testbed is 600 
times faster in speed and 30 times larger in target program size 
than a software simulator on DEC-2060. 


51595 (SAND-88-3472C) Operating experience with the 
Sandia terminal switching network and fiber optic loop. 
Tolendino, L.F.; Nelson, S.D.; Gossage, S.A.; Bickel, D.L. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891059-1: MILCOM, Boston, MA (USA), 15-18 Oct 1989). 
Order Number DE89007422. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

At Sandia National Laboratories, Albuquerque, secure data com- 
munications is provided by a system whose major elements include 
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a fiber loop, technical control centers, and a terminal switching net- 
work. The optical fiber loop supplies the advantages of high 
bandwidth, negligible cross talk, and immunity to interference. The 
technical control centers, as elements on the fiber optic loop, focus 
regional communications and simplify distribution. The terminal 
switching network utilizes the optical fiber loop and the technical 
control centers’ distribution and control capabilities to layer manage- 
ment and security onto the Sandia network. Other functions, such 
as Ethernet interconnections, also utilize the fiber loop and technical 
control centers. By designing data communications around this set 
of trusted elements, Sandia has implemented a robust, secure 
system without sacrificing performance or responsiveness. Our ex- 
perience revolves around maintaining a system that reliably serves 
thousands of users, responds quickly to problems and user reloca- 
tions, and evolves to support new technologies while meeting 
stringent security requirements. 9 refs., 4 figs. 


51596 (SAND-89-1684C) ProtoTymer: Human performance 
instrumentation for HyperCard @® prototyping. Miller, D.P.; 
Stone, A.C. Sandia National Labs., Albuquerque, NM (USA). [1989]. 
13p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-8910155—1: 33. annual meeting of Hu- 
man Factors Society, Denver, CO (USA), 16-20 Oct 1989). Order 
Number DE89015740. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

As a result of the popularity of using HyperCard to rapidly proto- 
type equipment and computer interfaces on Macintosh personal 
computers, the need ensued to evaluate prototype usability by col- 
lecting subjects’ interactive performance data in real-time. Sandia 
National Laboratories, in collaboration with Stone Design Software, 
has developed ProtoTymer, a HyperCard stack that can time and 
record users’ interactive sessions with prototypes developed using 
HyperCard. While operating in the background, ProtoTymer records 
the times, locations, and targets (objects clicked) of a subject's in- 
puts during an interactive session. At the conclusion of the session, 
the resultant data file can be reviewed, summarized, printed, or 
transferred to a spreadsheet for statistical or graphical analysis. 
This paper describes ProtoTymer’s design approach, features, limi- 
tations, and considerations for future versions. 2 refs., 4 figs. 


51597 (UCRL—100718-Rev.1) Low-cost three-dimensional 
stereoscopic display technique for computer-aided design. Luft, 
P.A.; Bradley, G. Lawrence Livermore National Lab., CA (USA). 7 
Sep 1989. 11p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8909111-1-Rev.1: Computer 
graphics world computervision international user conference, 
Boston, MA (USA), 10-13 Sep 1989). Order Number DE89017732. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper describes a procedure for obtaining low-cost stereo- 
scopic imagery on any computer-aided design system that has color 
capability and that models its data in 3-D form. This technique 
works independently of installed hardware or software. Stereoscopic 
imagery is valuable in the design process because it simplifies and 
clarifies complex computer-modeled parts and assemblies. Thus, 
the design and manufacturing processes benefit from better com- 
munication and fewer errors. 2 refs., 4 figs. 


51598 (UCRL-101061) MIPs and BIPs are megaflops: Lim- 
its of unidimensional assessments. Banks, W.W.; Pihiman, M. 
Lawrence Livermore National Lab., CA (USA). 8 Jun 1989. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8910155—2: 33. annual meeting of Human 
Factors Society, Denver, CO (USA), 16-20 Oct 1989). Order Num- 
ber DE89015725. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

We believe that a failure to incorporate human performance 
measures into system test protocols will result in imprecise and in- 
complete data when attempting to estimate field test performance 
from a total systems perspective. Traditional methods of evaluating 
local area network performance generally refer to the network’s 
throughput, time delays, data rate (BIPS), or media access protocol 
efficiency. These measures are quite acceptable when determining 
point-to-point benchmark network performance but do not take into 
account the more global man-machine performance issues associ- 
ated with people using network systems to perform tasks and 
execute functions concurrently within a “total systems” context. This 





paper experimentally compares differences in human productivity/ 
efficiency while using an existing data gathering system consisting 
of several geographically distributed, unconnected, and disparate 
mainframes; and a prototype intelligent Gateway (Local Area Net- 
work) connecting mainframes and offering the user less complexity 
in procedure execution and an easy to use interface. Tests were 
conducted with volunteer users in a repeated measures experimen- 
tal design. Each test subject was randomly assigned to each of two 
conditions and required to execute routine tasks with each of two 
systems. ANOVA results revealed significant differences in task 
completion times and human error rates between the two systems. 
We propose to extend the traditional computer performance mea- 
surement (monitoring) boundaries, which now encompass only the 
network hardware, to include an overall “input-to-output” local area 
network performance measure, combining both measures of user 
productivity and network performance. A discussion of trade-offs be- 
tween unidimensional assessment methods using large sample 
sizes and multiple methods with small sample sizes is also pre- 
sented. 5 refs., 4 figs. 


51599 (UCRL—101061-Rev.1) MIPs and BIPs are megaflops: 
Limits of unidimensional assessments. Banks, W.W.; Pihiman, 
M. Lawrence Livermore National Lab., CA (USA). 5 Jul 1989. 7p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract W- 
7405-ENG-48. (CONF-8910155—2-Rev.1: 33. annual meeting of 
Human Factors Society, Denver, CO (USA), 16-20 Oct 1989). Order 
Number DE89015707. Available from NTIS, PC AO2/MF A011 - 
OSTI; GPO Dep. 

We believe that a failure to incorporate human performance 
measures into system test protocols will result in imprecise and in- 
complete data when attempting to estimate field test performance 
from a total systems perspective. Traditional methods of evaluating 
local area network performance generally refer to the network’s 
throughput, time delays, data rate (BIPS), or media access protocol 
efficiency. These measures are quite acceptable when determining 
point-to-point benchmark network performance but do not take into 
account the more global man-machine performance issues associ- 
ated with people using network systems to perform tasks and 
execute functions concurrently within a “total systems” context. This 
paper experimentally compares differences in human productivity/ 
efficiency while using: an existing data gathering system consisting 
of several geographically distributed, unconnected, and disparate 
mainframes; and a prototype Intelligent Gateway connecting main- 
frames and offering the user less complexity in procedure execution 
and an easy to use interface. Tests were conducted with volunteer 
users in a repeated measures experimental design. Each test sub- 
ject was randomly assigned to each of two conditions and required 
to execute routine tasks with each of two systems. ANOVA results 
revealed significant differences in task completion times and human 
error rates between the two systems. An increase in human produc- 
tivity/efficiency was observed using the gateway LAN. We propose 
to extend the traditional computer performance measurement 
boundaries, which now encompass only the network hardware, to 
include an overall “input-to-output” local area network performance 
measure, combining both measures of user productivity and 
network performance. A discussion of trade-offs between unidimen- 
sional assessment methods using large sample sizes and multiple 
methods with small sample sizes is also presented. 5 refs., 4 figs. 


51600 (UCRL—101652) The Delta-t transport protocol: Fea- 
tures and experience useful for high performance networks. 
Watson, R.W. Lawrence Livermore National Lab., CA (USA). 1989. 
9p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-8910209—1: 14. conference on local com- 
puter networks, Minneapolis, MN (USA), 10-12 Oct 1989). Order 
Number DE89016542. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

With the advent of new high performance networks and dis- 
tributed systems there is renewed interest in transport protocol 
designs that can support both request/response and stream styles 
of communication. Delta-t is a transport protocol designed to meet 
such goals. Delta- t's main contribution is in the area of connection 
management, where it achieves hazard free connection manage- 
ment without explicit packet exchanges. This paper reviews 
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Delta-t’s features, connection management more generally, and out- 
lines some implementation lessons useful for high performance 
networks. 14 refs. 


51601 (WSRC-RP-89-541) No desktop is an island: Group- 
ware needs of publications departments. Hayhoe, GF. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1989]. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-8910210-1: IEEE international professional 
communication conference, Garden City, NY (USA), 18-20 Oct 
1989). Order Number DE89017846. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The primary purpose of local area networks is the sharing of in- 
formation among work groups. The means of achieving this end is 
groupware-software which supports information exchange and pro- 
vides people with new ways of working together. Publications 
departments are especially benefited by this technology because 
their members perform varied but closely related tasks and con- 
stantly interface with others in the organization. This paper explores 
software needs for such an environment and suggests directions 
developers should consider in designing products. Among the prod- 
ucts considered are electronic messaging, calendar management, 
document creation and revision, file management, project manage- 
ment, graphics, and page layout software. 9 refs. 


51602  Multi-sensor integration using concurrent computing. 
Mann, R.C. (Oak Ridge National Lab., Oak Ridge, TN (US)). pp. 
165 of Infrared sensors and sensor fusion. Buser, R.G.; Warren, 
F.B SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). (CONF-8705229—: Infrared sensors and 
sensor fusion, Orlando, FL (USA), 19-21 May 1987). 

This paper addresses methods for high and low level multi-sensor 
integration based on maintaining consistent labelings of features de- 
tected in different sensor domains. Implementation in a concurrent 
computing environment is discussed. 


51603 Storage for supercomputers. Waligren, K. (Supercom- 
puting Research Center, Lanham, MD (US)); Michael, G. pp. 309 of 
Optical storage technology and applications. Carlin, D.B.; Tsunoda, 
Y.; Jamberdino, A.A SPIE Society of Photo-Optical instrumentation 
Engineers, Bellingham, WA (1988). (CONF-880185—: Optical stor- 
age technology and applications conference, Los Angeles, CA 
(USA), 12-15 Jan 1988). 

Supercomputer storage has been one of the limiting factors in 
achieving performance. Over the next decade it becomes the key 
limitation unless the slow mass market driven evolutionary path of 
the storage industry is changed. Tera operation per second super- 
computers of the future must have data storage and transfer 
systems matched to their performance. 


51604 Parallel processing a three-dimensional free-lagrange 
code. Mandell, D.A. (Los Alamos National Lab., NM (USA)); 
Trease, H.E. International Journal of Supercomputer Application 
(USA), 3(2): 92-99 (1989). 

A three-dimensional, time-dependent free-Lagrange hydrodynam- 
ics code has been multitasked and autotasked on a CRAY X-MP/ 
416. The multitasking was done by using the Los Alamos Multitask- 
ing Control Library, which is a superset of the CRAY multitasking 
library. Autotasking is done by using constructs which are only com- 
ment cards if the source code is not run through a preprocessor. 
The three-dimensional algorithm has presented a number of prob- 
lems that simpler algorithms, such as those for one-dimensional 
hydrodynamics, did not exhibit. Problems in converting the serial 
code, originally written for a CRAY-1, to a multitasking code are dis- 
cussed. Autotasking of a rewritten version of the code is discussed. 
Timing results for subroutines and hot spots in the serial code are 
presented and suggestions for additional tools and debugging aids 
are given. Theoretical speedup results obtained from Amdahl’s law 
and actual speedup results obtained on a dedicated machine are 
presented. Suggestions for designing large parallel codes are given. 


51605 Animation of interactive fluid flow visualization tools 
on a data parallel machine. Sethian, J.A. (California Univ., Berke- 
ley, CA (USA). Dept. of Mathematics); Salem, J.B. International 
Journal of Supercomputer Application (USA), 3(2): 10-39 (1989). 
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The authors describe a new graphics environment for essentially 
real-time interactive visualization of computational fluid mechanics. 
The researcher may interactively examine fluid data on a graphics 
display using animated flow visualization diagnostics that mimic 
those in the experimental laboratory. These tools include display of 
moving color contours for scalar fields, smoke or dye injection of 
passive particles to identify coherent flow structures, and bubble 
wire tracers for velocity profiles, as well as three-dimensional inter- 
active rotation and zoom and pan. The system is implemented on a 
data parallel supercomputer attached to a framebuffer. Since most 
fluid visualization techniques are highly parallel in nature, this allows 
rapid animation of fluid motion. The authors demonstrate our inter- 
active graphics fluid flow system by analyzing data generated by 
numerical simulations of viscous, incompressible, laminar and turbu- 
lent flow over a backward-facing step and in a closed cavity. Input 
parameters are menu-driven, and images are updated at nine 
frames per second. 
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Refer also to citation(s) 49239, 49299, 49312, 49344, 49346, 49347, 
49368, 49433, 49434, 49435, 49436, 49437, 49438, 49439, 49440, 
49441, 49442, 49443, 49444, 49445, 49446, 49447, 49448, 49449, 
49451, 49452, 49462, 49624, 49678, 51087, 51207, 51593, 51595 


51606 (CONF-8910154—1) Building a user-friendly data dic- 
tionary system in ORACLE. Loftis, J.P.; Friggle, W.E. Oak Ridge 
National Lab., TN (USA). [1989]. 9p. Sponsored by USS. 
Department of Defense. DOE Contract ACO05-840R21400. From In- 
ternational Oracle User Group week; Dallas, TX (USA); 1-6 Oct 
1989. Order Number DE89014878. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

For some time now developers of software systems have recog- 
nized the need to capture information about the system and to build 
a framework for retrieving this information so that it can be easily 
accessible to end users. Current trends, such as the Information 
Research Dictionary System (iIRDS) standard, IBM’s Repository, 
and a growing interest in Computer Aided Software Engineering 
(CASE) tools in the US and the Integrated Project Support Environ- 
ment dictionary tools that capture information critical to the 
development and maintenance of a system throughout its life cycle. 
This paper describes the development of a menu-driven system dic- 
tionary in ORACLE for a design prototype system currently under 
development at Oak Ridge National Laboratory (ORNL). It ad- 
dresses integration of ORACLE’s data dictionary tables with the 
system dictionary, and possible avenues of future research regard- 
ing the design and implementation of an IRDS. 3 refs. 


51607 (INIS-BR-1621) Virtual collection: a mode to forecast 
the utilization in information systems. Rausch, J.C. Centro de In- 
formacoes Nucleares, Rio de Janeiro, RJ (Brazil). 1988. 114p. (in 
Portuguese). Order Number DE90602920. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

A model to forescast the requests of documents was proposed 
and tested. The model was tested using the data from the Selective 
Dissemination of Information and Document Delivery services of the 
Nuclear information Center (CIN) of the National Comission of Nu- 
clear Energy (CNEN). The variable which were used to forecast the 
requests were identified and using the integration of the two sys- 
tems and regression analysis techniques it was forecasted the 
documents of the so-called "virtual collection”. The results obtained 
have shown the viability of the application of the model. (author). 


51608 
tion System]: A prototype using the FOCUS 4GL and an 
ORACLE database. Phillips, J.T.; Beckwith, A.L.; Stewart, C.R.; Kil- 
gore, D.G.; Fortune, R. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). [1989]. 14p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840T21400. (CONF-8910154—3: International 
Oracle User Group week, Dallas, TX (USA), 1-6 Oct 1989). Order 
Number DE89014842. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

An interest in many corporate data processing environments, is 
the ability to use both fourth generation languages and relational 
databases to achieve flexible and integrated information systems. 
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(K/DSRD-155) ISIS [Inventory and Security Informa- 
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Another concern for planning corporate management information 
systems is the ability to access multiple database software environ- 
ments with consistent end user programming tools. A study was 
conducted for the Pacific Missile Test Center that tested the use of 
FOCUS 4GL code developed on a PC and ported to a MicroVAX, to 
access an ORACLE relational database on the MicroVAX. The pro- 
totype developed gave insight into the viability of porting code, the 
development of integrated systems using two different vendors, and 
the complexities that arise when using information retrieval tech- 
niques for hierarchical data structures with relational databases. 
The experience gained from developing the prototype, resulted in a 
decision to continue prototype development in a single vendor soft- 
ware environment and stressed the importance of a relational 
database in developing information systems. 


51609 (LBL-27533) A model for a seamless user environ- 
ment. Stevens, D.F. Lawrence Berkeley Lab., CA (USA). Jul 1989. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-8910194—1: Beall IT forum ’89, London 
(UK), 30 Oct - 3 nov 1989). Order Number DE89016342. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The seamless user environment appears to be an idea whose 
time has come. It has long been a dream of information technology 
visionaries, but only recently have we begun to see the emergence 
of the infrastructure and products necessary to the realization of 
that dream. Work is progressing on several aspects of an overall 
seamless environment, but there is at present no generally- 
accepted architecture framework around which to structure a 
discussion about what such an entity might be. As is often the case 
when evocative vocabulary is applied to complex realities or (as in 
this case) potentialities, it is rare to find two interpretations that are 
more than approximately equivalent. The model described in this 
note is intended to provide a foundation for one possible interpreta- 
tion. Before moving to the user environment, however, let us look 
briefly at the user-system interface, wherein lie the origins of many 
of the seams we wish to eliminate or conceal. 


51610 (ORNL/FTR-3372) [Analysis and evaluation of the 
CADDET database, Sittard, The Netherlands, August 21, 1989- 
September 8, 1989]: Foreign trip report. Broders, M.A. Oak 
Ridge National Lab., TN (USA). 14 Sep 1989. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90000078. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The traveler, representing the US CADDET National Team, con- 
ducted an in-depth technical analysis and evaluation of the 
CADDET database of demonstrated energy technologies in concert 
with staff members of IEA-CADDET. This assignment was con- 
ducted at the invitation of IEA-CADDET and resulted in an in-depth 
technical analysis and upgrading of all 936 records of demonstrated 
energy technologies currently found in the CADDET database. As a 
result of this work assignment, new CADDET end-use sector and 
end-use technology categories were established, the retrieval effi- 
ciency of CADDET database records was evaluated, and candidate 
topics for CADDET analysis studies were identified. 


51611 (SAND-89-1749C) Single event upset from neutral 
particle beams. Browning, J.S. Sandia National Labs., Albu- 
querque, NM (USA). 1989. 23p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-8906202-1: 
SUBWOG-6P joint US/UK working group, Livermore, CA (USA), 26- 
28 Jun 1989). Order Number DE89015323. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Are single event upsets an important vulnerability or lethality is- 
sue for strategic systems? Neutron-induced single events have 
become a part of the vulnerability analysis for nuclear weapon envi- 
ronments, but there has been no serious consideration of 
proton-induced single events from neutron particle beam environ- 
ments. Is this appropriate? This paper examines this concept. 


51612 (UCID-21770) A structured history for command re- 
call. Uejio, J.Y.; Blattner, M.M.; Schultz, E.E.; Ishikawa, Masumi. 
Lawrence Livermore National Lab., CA (USA). [1989]. 27p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90000904. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 





The purpose of a history is to provide access to previously used 
commands. A structured history is a database of commands that 
were previously executed by a user, together with methods for stor- 
ing and recalling these commands. Two models and_ their 
implementations are presented here. The first model stores all com- 
mands eliminating duplicates and short commands. Retrieval is by 
pattern matching of several different types, frequency, and time. 
The second model is a parallel distributed processing model that 
presents the user with a list of likely candidates for good matches to 
an input string. The PDP history allows for misspellings and 
retrieves a list of related commands. The implementations are com- 
pared. 17 refs., 3 figs. 
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51613 (IAEA-INFCIRC—335(Add.3)) Convention on early noti- 
fication of a nuclear accident. Convention on assistance in the 
case of a nuclear accident or radiological emergency. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Aug 1989. 30p. 
(IAEA-INFCIRC—336(Add.4)). Order Number DE90602918. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The document refers to the Convention on early notification of a 
nuclear accident (INFCIRC-335) and to the Convention on assis- 
tance in the case of a nuclear accident or radiological emergency 
(INFCIRC-336). Part | contains reservations/declarations made upon 
or following signature and Part || contains reservations/declarations 
made upon or following deposit of instrument expressing consent to 
be bound. The status of signature, ratification, acceptance, approval 
or accession by States or organizations as of 31 July 1989 for the 
conventions is presented in two attachments. 


51614 (INIS-XN-186) Nuclear Energy Decree of February 
12, 1988. International Atomic Energy Agency, Vienna (Austria). 12 
Feb 1988. 67p. Order Number DE90601748. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Translated from Finnish. 

This decree no. 161/1988 entered into force on 1 March 1988. It 
was made in accordance with Section 82 of the 1987 Nuclear En- 
ergy Act and aims to define the scope of application of the Act. The 
Decree deals with the licensing procedure for nuclear installations 
and competence in this field. It also establishes exemptions to the 
licencing of radioactive materials and covers radioactive waste man- 
agement and its financing. (NEA). 


51615 (INIS-XN-187) Decree No. 89-85 of 8 February 1989 
setting up a Council on Technological Risk Prevention. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 10 Feb 1989. 1p. (in 
French). Order Number DE90601765. Available from NTIS (US 
Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The Council set up by this Decree contributes to the assessment 
of collective risks arising from industrial activities, in particular nu- 
clear activities, through its opinions, recommendations, studies, and 
proposes the relevant preventive actions to the Government. (NEA). 
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51616 (AD-A-—208668/4/XAB) Terrorism and the communica- 
tion utilities: A national security concern. Study project. Green, 
L.G. Army War Coll., Carlisle Barracks, PA (USA). 23 Feb 1989. 
27p. Available from NTIS, PC A03/MF A01. 


99 GENERAL AND MISCELLANEOUS 
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Increasing international terrorist incidents, with Americans as the 
focal point, and the seemingly changing image of the Soviet Union 
could create an atmosphere conducive to domestic terrorism within 
the United States. This paper explores the potential capabilities of 
terrorist groups. Then it will examines three past communication 
disasters in an attempt to determine if terrorism is a domestic 
threat, or specifically if the loss of a major communication facility is 
a threat to national security. Each disaster happened independently 
of the others. This study takes the results of these accidents and 
postulates the effects of similar levels of damage caused by a con- 
certed terrorist action. Analysis of pre- and post responses provides 
a foundation for recommendations for dealing with terrorist threat. 


51617 (AD-A-208851/6/XAB) Biological defense research 
program. Final report. Army Medical Research and Development 
Command, Fort Detrick, MD (USA). Apr 1989. 877p. Available from 
NTIS, PC A99/MF E04. 

The proposed action, and subject of this Final Environmental im- 
pact Statement (FEIS), is continuation of the Biological Defense 
Research Program (BDRP). The BDRP is a research, development, 
test and evaluation (RDT&E) program conducted by the Department 
of Defense (DoD), with the Department of the Army (DA) serving as 
the executive agent. This FEIS addresses the ongoing program and 
provides a basis for evaluating future BDRP activities. The objec- 
tives of the BDRP are to develop measures for detection, treatment, 
protection and decontamination of potential biological warfare threat 
agents. Development of medical defensive measures, such as pro- 
phylactic vaccines and drugs, therapeutic measures, and patient 
treatment and management protocols are important components of 
the program. The purpose of the BDRP is to maintain and promote 
a solid national defense posture with respect to potential biological 
warfare threats. The BDRP supports RDT&E efforts necessary for 
the maintenance and development of defensive measures and ma- 
teriel to meet these threats. In addition to promoting the national 
defense posture, the BDRP benefits the scientific community in 
general through its research and development efforts, and benefits 
the global population in the development of diagnostic methods, 
and vaccine and drug therapies for the treatment of diseases. 


51618 (LA-UR-89-1851) MESA: A 3-D computer code for ar- 
mor/anti-armor applications. Manell, D.A.; Adams, T.F.; Holian, 
K.S.; Addessio, F.L.; Baumgardner, J.R.; Mosso, S.J. Los Alamos 
National Lab., NM (USA). [1989]. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
8910103—-1: Supercomputing conference, San Francisco, CA 
(USA), 16-20 Oct 1989). Order Number DE89013466. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We describe a new 3-D computer code, named MESA, developed 
at the Los Alamos National Laboratory with DARPA/Army/Marine 
Corps support specifically for simulations of armor and anti-armor 
systems. MESA is a three-dimensional, cartesian, Eulerian code 
with hydrodynamics, high explosives, and material strength models. 
Among special features of MESA are its high-order advection algo- 
rithm, its material interface tracking scheme and the van Leer 
monotonic advection limiting. We will briefly illustrate the code 
capabilities by showing comparisons of two calculations with experi- 
ments. The first problem shown in this paper is the impact of a lead 
sphere on a thin lead plate at 6.66 km/s, producing a debris cloud 
composed mostly of vapor. The second problem is the impact of a 
copper cylinder at 130 m/s on a rigid wall, producing deformation in 
the cylinder. 17 refs., 5 figs. 
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Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) Septem- 
ber 1988, 14:50760 (R;US) 
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Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
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search visit at SRI International, USA, 14:49789 (R;DE;In 
German) 


Furmanite, Virginia Beach, VA (USA) 
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Muenchen, Neuherberg (Germany, F.R.) 
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Theses of the 8. All-Union conference on methods of preparation 
and analysis of high-purity substances. Pt.2, 14:49740 (R;SU;In 
Russian) 


Gordon Research Conferences, New London, NH (USA) 

Gordon Research Conference on Mammary Gland Biology: Sum- 
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Tekhnike 

Comparative analysis of effectiveness of chronic external irradia- 
tion at different daily doses, 14:50878 (R;SU;in Russian) 

Project and construction, 14:50242 (R;SU;In Russian) 

Thermonuclear synthesis. Scientific-technical collection, 14:51402 
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Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergli 
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Kalpakkam multigroup cross section set for fast reactor applica- 
tions - status and performance, 14:49319 (R;IN) 
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14:48865 (R;JP;in Japanese) 


Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil) 

Cytogenetic biological dosimetry in radiological protection: chro- 
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tional Nuclear Data Committee 
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Istituto Nazionale di Fisica Nucleare, Pisa (Italy) 
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Data analysis of an experiment to search for narrow lines in the 
inclusive spectrum of photons produced in proton-antiproton- 
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Hints for the development of alarm and emergency plans accord- 
ing to the Inadvertent Release Ordinance, 14:50910 (R;DE;In 
German) 

Lawrence Berkeley Lab., CA (USA) 

Abuilding envelope energy standard for Malaysia, 14:49664 (R;US) 
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tandem accelerator to mA intensity level pulsed mode heavy 
negative ion beams]: Foreign trip report, May 12, 1988—June 
16, 1988, 14:50431 (R;US) 

[Excitation and decay of giant resonances in intermediate energy 
heavy ion reactions]: Foreign trip report, January 2-7, 1989, 
14:51197 (R;US) 

[Fabrication and irradiation performance of U3Si2-Al fuel]: Foreign 
trip report, September 1, 1989-September 14, 1989, 14:48894 
(R;US) 

[Fission product transport processes in reactor accidents]: Foreign 
trip report, May 19-27, 1989, 14:49501 (R;US) 

[Fiaw assessment methodology and inelastic analysis of LMFBR 
reactor structures and components, Tokyo and Hitachi City, 
Japan, July 11-15, 1988]: Foreign trip report, 14:49320 (R;US) 

[Fracture mechanics of porous materials]: Foreign trip report, May 
16—-August 11, 1989, 14:50317 (R;US) 

[Heavy charged particles in biology and medicine]: Foreign trip re- 
port, July 11-25, 1987, 14:50825 (R;US) 

[Heavy-ion reactions at tandem energies, with special emphasis 
on and research with recoil spectrometers and separators]: For- 
eign trip report, May 25, 1988—June 19, 1988, 14:51091 (R;US) 

[Humic substances in the aquatic and terrestrial environment]: 
Foreign trip report, August 17, 1989-September 3, 1989, 
14:50655 (R;US) 

[Identification and report on Japanese research in statistical pro- 
cess control for assuring product and process quality, Tokyo, 
Tsukuba, Yokosuka, and Osaka, Japan, May 19-31, 1989]: For- 
eign trip report, 14:50271 (R;US) 

[international conference on the penetration of charged particles in 
matter, San Sebastian, Spain, September 4-7, 1989]: Foreign 
trip report, 14:51217 (R;US) 

[International seminar on the inelastic behavior of solids: Models 
and utilization]: Foreign trip report, August 28, 1988-September 
6, 1988, 14:49860 (R;US) 

[lion beam technology in materials research]: Foreign trip report, 
June 3, 1988—June 11, 1988, 14:49859 (R;US) 

[Joint EPR/CRIEPV/CEGB meeting to reach agreement on CEGB 
participation in an existing EPRI/CRIEPI joint study on high- 
temperature flaw assessment procedures, Berkeley, England, 
August 25-26, 1988]: Foreign trip report, 14:49499 (R;US) 

[Lichens as a bioindicator in the forest ecosystem]: Foreign trip re- 
port, August 3-27, 1988, 14:50605 (R;US) 

[Measurement of the elastic magnetic form factor of “1Ca]: For- 
eign trip report, April 1-9, 1987, 14:51118 (R;US) 

[Modeling the distribution of carbon isotopes in the ocean, CO, 
uptake, and CO2 exchange and radon measurements, Bern, 
Switzerland and Heidelberg, W. Germany, June 23—August 31, 
1989]: Foreign trip report, 14:50607 (R;US) 

[Molecular genetics at the mouse]: Foreign trip report, June 29, 
1988—July 16, 1988, 14:50794 (R;US) 

[Navigation of robotic systems]: Foreign trip report, August 10, 
1989-August 29, 1989, 14:50272 (R;US) 

[Negative ion sources, Zurich, Switzerland, Palaiseau, Caen, and 
Strasbourg, France, and Heidelberg and Darmstadt, W. Ger- 
many, May 5—June 2, 1989]: Foreign trip report, 14:50432 (R;US) 
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[Neutron scattering on polymeric materials at Rutherford-Appleton 
Laboratory]: Foreign trip report, June 29, 1989-August 31, 
1989, 14:50008 (R;US) 

[Neutron transfer probabilities between “*Ti and °Nb nuclei at 
small impact parameters and subbarrier energies]: Foreign trip 
report, November 5—-November 30, 1988, 14:51140 (R;US) 

[Nuclear physics workshops]: Foreign trip report, August 20— 
September 1, 1989, 14:51084 (R;US) 

[Power sector integrated efficiency program]: Foreign trip report, 
August 1-11, 1989, 14:49140 (R;US) 

[Properties of steam]: Foreign trip report, September 2, 1989- 
September 11, 1989, 14:50180 (R;US) 

[Rainbows in ion channeling: Resonances and trajectories, Cav- 
tat, Yugoslavia, and visit to Aarhus, Denmark, August 5—16, 
1989]: Foreign trip report, 14:51353 (R;US) 

[Reduced activation materials for fusion]: Foreign trip report, Octo- 
ber 12, 1988—October 26, 1988, 14:51482 (R;US) 

[Research on ion implantation and annealing effects of deuterium 
into SiC, Garching, W. Germany, Guildford, England, Stras- 
bourg, France, and Juelich, W. Germany, March 1—August 27, 
1989]: Foreign trip report, 14:51354 (R;US) 

[Second Karlsruhe international conference on analytical chem- 
istry in nuclear technology, Karlsruhe, W. Germany, June 5-9, 
1989]: Foreign trip report, 14:49330 (R;US) 

[Short-term assays for detecting environmental mutagens, car- 
cinogens, and teratogens]: Foreign trip report, February 5-24, 
1989, 14:50795 (R;US) 

[Skin: Its relevance in radiological protection and radiation acci- 
dents]: Foreign trip report, September 10-15, 1989, 14:50875 
(R;US) 

[Solar energy technology transfer, Guatemala City, Guatemala 
and Tegucigalpa, Honduras, August 20—August 30, 1989]: For- 
eign trip report, 14:49157 (R;US) 

[Spectrochemical and optical procedures for analysis]: Foreign trip 
report, June 25, 1989-August 17, 1989, 14:50079 (R;US) 

[Structure and function at nucleic acids and proteins]: Foreign trip 
report, May 5-17, 1989, 14:50796 (R;US) 

[The economics of nuclear and conventional power plants in de- 
veloping countries]: Foreign trip report, June 24—July 3, 1988, 
14:49325 (R;US) 

[The quantitative role of soil cultivation in the global carbon cycle]: 
Foreign trip report, August 13-20, 1989, 14:50606 (R;US) 

[Theory and calculation of radiation effects for fusion reactor mate- 
rials applications]: Foreign trip report, January 14-22, 1989, 
14:51483 (R;US) 

[Thermal reactor safety]: Foreign trip report, October 1, 1988— 
October 9, 1988, 14:49500 (R;US) 

[Tour of Swiss facility for chemical vapor deposition, materials 
analysis and tribology]: Foreign trip report, September 2-10, 
1989, 14:49861 (R;US) 

[Workshop on Willow Breeding and Biotechnology Development 
Activities]: Foreign trip report, September 23—October 2, 1988, 
14:49156 (R;US) 


Oak Ridge Y-12 Plant, TN (USA) 


Description of software for computer control of a heat treat fur- 
nace, 14:50281 (R;US) 


Odetics, Inc., Anaheim, CA (USA). Artificial Intelligence Center 


Functional specifications for a radioactive waste decision support 
system: Final report, 14:48962 (R;US) 


Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 


(Austria) 
Lymphocytic subsets in occupationally exposed persons, 
14:50874 (R;AT) 


Ohio State Univ. Research Foundation, Columbus, OH (USA) 


Hydrological and geochemical response and recovery in disturbed 
arctic ecosystems: Progress report, January 1—August 1, 1989, 
14:50913 (R;US) 


Oklahoma State Univ., Stillwater, OK (USA) 


Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (South Florida): Ladyfish and 
tarpon, 14:50695 (R;US) 





Oklahoma Univ., Norman, OK (USA). Dept. of Botany and Micro- 
biology 

Influence of increasing chlorine content on the accumulation and 
metabolism of polychlorinated biphenyls (PCBs) by Paul’s Scar- 
let rose cells, 14:50891 (R;US) 

Oklahoma Univ., Norman, OK (USA). Dept. of Physics and As- 
tronomy 

Theoretical study of near-threshold electron-molecule scattering: 
Final report, 14:50963 (R;US) 

Oregon State Univ., Corvallis, OR (USA). Coll. of Oceanography 

Vertical and horizontal fluxes of selected radionuclides and trace 
metals off the coast of Southern California: Semiannual report, 
15 November 1988-14 May 1989, 14:50933 (R;US) 

Oregon State Univ., Corvallis, OR (USA). Dept. of Electrical and 
Computer Engineering 

Adjustable speed drive study: Part 1, Summary report, June 1985 
to September 1988, 14:50329 (R;US) 

Oregon State Univ., Corvallis, OR (USA). Dept. of Fisheries and 
Wildlife 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Southwest): Pacific 
and speckled sanddabs, 14:50688 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): English 
sole, 14:50694 (R;US) 

Oregon State Univ., Corvallis, OR (USA). Dept. of Physics 

[Perturbed angular correlations in zirconia ceramics]: 
progress report], 14:49907 (R;US) 

Oregon Univ., Eugene, OR (USA). Dept. of Physics 

Photoionization phenomena near threshold, 14:50960 (R;US) 

Organization of Theoretical Physicists, Stellenbosch (South 
Africa) 

23rd Annual seminar on theoretical physics, Grahamstown, 5-8 

July 1988, 14:51055 (R;ZA) 
Ortel Corp., Alhambra, CA (USA) 

Band structure engineering for ultra-low threshold laser diodes. Fi- 
nal progress report, 14:50298 (R;US) 

Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics 

Report of the meeting on the experimental equipments for the ‘cy- 

clotron cascade project’, 14:50369 (R;JP) 
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Pacific Northwest Lab., Richland, WA (USA) 

A field demonstration of automatic restroom ventilation control to 
reduce energy consumption, 14:49673 (R;US) 

A review of geoscience characteristics and disposal experience at 
the commercial low-level radioactive waste disposal facility near 
West Valley, New York, 14:49012 (R;US) 

Application of engineered sorbent barriers: Summary of laboratory 
data for FY 1988, 14:49018 (R;US) 

Chernobyl bibliography, 14:49299 (R;US) 

Cold fusion, Alchemist’s dream, 14:51403 (R;US) 

Defense Waste Processing Facility canister impact testing, 
14:50274 (R;US) 

DOE radiological calibrations intercomparison program: Results of 
fiscal year 1988, 14:51230 (R;US) 

Gasification of refuse derived fuel in the Battelle high throughput 
gasification system, 14:50341 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly re- 
port, 14:50876 (R;US) 

In-situ determination of radionuclide levels in facilities to be de- 
commissioned using the allowable residual contamination level 
method, 14:50682 (R;US) 

Leach and EP [extraction procedure] toxicity tests on grouted 
waste from Tank 106-AN, 14:49016 (R;US) 

Methodology estimating number of failed fuel rods and defect size: 
Final report, 14:49383 (R;US) 

Potential growth of nuclear and coal electricity generation in the 
US, 14:49637 (R;US) 

Procedures for ground-water investigations, 14:49015 (R;US) 


Princeton Univ., NJ (USA). Plasma Physics Lab. 


Recommendations for energy conservation standards for new res- 
idential buildings: Volume 3, Introduction and background to the 
standard development effort, 14:49672 (R;US) 

RELY: A reliability modeling system for analysis of sodium-sulfur 
battery configurations, 14:49559 (R;US) 

Resolution of recurring loss alarms, 14:49072 (R;US) 

Review of information on hydrology and radionuclide migration at 
the Nevada Test Site 1976-1988, and annotated bibliography, 
14:50587 (R;US) 

Status report on remedial investigation of the 300 Area process 
ponds, 14:50741 (R;US) 

Stochastic propagation of an array of parallel cracks: Exploratory 
work on matrix fatigue damage in composite laminates, 
14:50014 (R;US) 

Survey of waste package designs for disposal of high-level 
waste/spent fuel in selected foreign countries, 14:49017 (R;US) 

The installation of the Westbay multiport ground-water sampling 
system in well 699-43-42K near the 216-B-3 pond, 14:50729 
(R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 1, 
Mathematical modeling: Revision 3, 14:49455 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 2, 
User’s manual: Revision 3, 14:49456 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 3, 
Programmer's manual: Revision 3, 14:49457 (R;US) 

Pakistan Inst. of Nuclear Science and Technology, Islamabad 
(Pakistan). Nuclear Chemistry Div. 

Trace analysis of Cd, Cu, Pb and Zn in various materials using dif- 

ferential pulse anodic stripping voltammetry, 14:50080 (R;PK) 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire 

Experimental study of the slowing down of heavy ions at 20 to 100 

MeV per nucleon in matter, 14:51093 (R;FR;In French) 
Paris-11 Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire 

Optical tuning of arcs and final focus section of the Standard Lin- 

ear Collider (SLC), 14:50398 (R;FR;In French) 
Paris-7 Univ., 75 (France) 

Contribution on the possibilities study of structure functions mea- 

surement in H1 detector at HERA, 14:50997 (R;FR;In French) 
PEI Associates, Inc., Cincinnati, OH (USA) 

Point-of-entry drinking-water treatment systems for Superfund ap- 
plications, 14:50749 (R;US) 

Pennsylvania Electric Co., Johnstown, PA (USA) 

Air-Sparged Hydrocyclone/Advanced Froth Flotation fine coal 
cleaning: Technical progress report No. 6: Quarter No. 2, 
September-November 1988, 14:48759 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Chemistry 

Mechanistic studies of carbon monoxide insertion into metal-nitrene 
and metal-carbene bonds: Progress report, 14:50090 (R;US) 

[Radon: Chemical and physical processes associated with its dis- 
tribution and effects], 14:49653 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Mineral Engineering 

New strategies for in-situ characterization of coal: Quarterly 

progress report, April 1, 1989-June 30, 1989, 14:48816 (R;US) 
Pennsylvania Univ., Philadelphia, PA (USA) 

Positron ring system using anger-type detectors: Progress report, 

January 1, 1988—-December 31, 1989, 14:50546 (R;US) 
Pirnie (Malcolm), inc., Paramus, NJ (USA) 

Cost supplement to Technologies and Costs for the Removal of 
Mercury from Potable Water Supplies (first draft), January 1987, 
14:50715 (R;US) 

Port and Harbour Research Inst., Yokosuka (Japan) 

Application of remote sensing technique to water quality measure- 
ment, 14:50728 (R;JP;in Japanese) 

Experiment on ultrasonic underwater imaging system in turbid wa- 
ter, 14:50352 (R;JP;iIn Japanese) 

Investigation on water exchange with density current by hydraulic 
model experiments, 14:50353 (R;JP;in Japanese) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Charge exchange recombination spectroscopy measurements in 
the extreme ultraviolet region of central carbon concentrations 
during high power neutral beam heating in TFTR [Tokamak Fu- 
sion Test Reactor], 14:51436 (R;US) 
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Princeton Univ., NJ (USA). Plasma Physics Lab. 


Is anomalous transport "diffusive”?, 14:51437 (R;US) 
Nonlinear interaction of energetic ring current protons with magne- 
tospheric hydromagnetic waves, 14:50958 (R;US) 
Solution of the Fokker-Planck equation with mixing of angular har- 
monics by beam-beam charge exchange, 14:51438 (R;US) 
Temporal behavior of neutral particle fluxes in TFTR [Tokamak Fu- 
sion Test Reactor] neutral beam injectors, 14:51485 (R;US) 
Weak turbulence theory of ion temperature gradient modes for in- 
verted density plasmas, 14:51435 (R;US) 
PSI Technology Co., Andover, MA (USA) 
Transformations of inorganic coal constituents in combustion sys- 
tems: Quarterly report No. 11, Apri+-June 1989, 14:48837 (R;US) 
Purdue Univ., Lafayette, IN (USA) 
Mapping of parallel algorithms to reconfigurable parallel architec- 
tures. Final report, 14:51573 (R;US) 
Purdue Univ., Lafayette, IN (USA). School of Chemical Engi 
neering 
Macromolecular coal structure as revealed by novel diffusion 
tests: Quarterly technical report, April 15, 1989-July 15, 1989, 
14:48794 (R;US) 
Purdue Univ., Lafayette, IN (USA). School of Electrical Engi- 
neering 
Expert systems for the scheduling of image-processing tasks on a 
parallel processing system. Final report, 14:51569 (R;US) 
PASM (partitionable SIMD/MIND machine) parallel-processing 
system: Hardware design and intelligent operating system con- 
cepts. Final report, 14:51570 (R;US) 


R 


R and D Associates, Alexandria, VA (USA). Washington Re- 
search Lab. 

Dense plasma-jet propagation for endoatmospheric ballistic mis- 
sile defense. Final report, 1 October 1986-30 June 1988, 
14:50573 (R;US) 

Radian Corp., Austin, TX (USA) 
Discharges from coal-gasification plants, 14:48777 (R;US) 
Radievyj Inst., Leningrad (USSR) 

Data bases for automation systems of nuclear physics research, 
14:51087 (R;SU;in Russian) 

Ramboell og Hannemann, Raadgivende Ingenioerer A/S, Virum 
(Denmark) 

Danish suppliers of combined heat and power plants. Directory 

and buyers guide, 14:49205 (R;DK) 
RAND Corp., Santa Monica, CA (USA) 

SDI (Strategic Defense Initiative) and the Soviet defense burden. 
Interim report, 14:49732 (R;US) 

Soviet concepts and capabilities for limited nuclear war: What we 
know and how we know it. Interim report, 14:49602 (R;US) 

RE/SPEC, Inc., Rapid City, SD (USA) 

Documentation of spectrom-32: A finite element thermomechanical 
stress analysis program; Volume 1, Revision 0, 14:48944 (R;US) 

Documentation of spectrom-32: A finite element thermomechanical 
stress analysis program; Volume 2, Revision 0, 14:48945 (R;US) 

Documentation of spectrom-41: A finite element heat transfer 
analysis program; Revision 0, 14:48943 (R;US) 

Rensselaer Polytechnic Inst., Troy, NY (USA) 

Application of the Integrated-Blanket-Coil concept to a compact 
reversed-field pinch reactor, 14:51506 (D;US) 

PC-based package for interactive assessment of MHD equilibrium 
and poloidal field coil design in axisymmetric toroidal geometry, 
14:51448 (D;US) 

Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Chemistry 

Chemical vapor deposition of silicon carbide using a novel 
organometallic precursor. Technical report, 14:49951 (R;US) 

Degradation of poly(methyl methacrylate) by deep uv (ultraviolet), 
x-ray, e-beam, and proton irradiations. Technical report, 
14:50217 (R;US) 

Electron beam-positive polyimides. Technical report, 14:49955 
(R;US) 

Resist sensitivity enhancement by radiation-induced modification. 
Technical report, 14:50216 (R;US) 
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Research Triangle Inst., Research Triangle Park, NC (USA) 

Control technology assessment report for air emissions from 
waste-water treatment operations, 14:50624 (R;US) 

Review and Synthesis Associates, Richland, WA (USA) 

Large break frequency for the SRS [Savannah River Site] produc- 
tion reactor process water system, 14:49413 (R;US) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA) 

Development of a mixed waste management facility at the Nevada 
Test Site: An update, 14:48937 (R;US) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA). Detense Waste Management Dept. 

Nevada test site defense waste acceptance criteria, certification, 
and transfer requirements, 14:49013 (R;US) 

Rhode Island Univ., Kingston, RI (USA). Dept. of Mechanical En- 
gineering and Applied Mechanics 

Probabilistic description of fatigue crack growth under constant- 
and variable-amplitude loading. Final report, 14:49743 (R;US) 

RhoMed, Inc., Albuquerque, NM (USA) 

Development of monoclonal-antibody-based products for medical 
research and diagnostic imaging. Technical report, 28 January 
1987-31 December 1988 (Final), 14:50826 (R;US) 

Rice Univ., Houston, TX (USA). Dept. of Civil Engineering 

The effects of soil-structure interaction on laterally excited liquid- 
storage tanks, 14:50258 (R;US) 

Risk Engineering, Inc., Golden, CO (USA) 

Linear and nonlinear response of structures and equipment to Cal- 
ifornia and eastern United States earthquakes: Final report, 
14:49458 (R;US) 

Risoe National Lab., Roskilde (Denmark) 

Adsorption of methane and natural gas on six carbons, 14:48882 
(R;DK) 

Agricultural research department. Annual report 1988, 14:51562 
(R;DK;in Danish) 

Department of Energy Technology. Annual progress report 1 Jan - 
31 Dec 1988, 14:51563 (R;DK) 

Development of a computer model for stationary turbulent 3-D 
gas-particle flows. Numerical prediction of a turbulent gas- 
particle duct flow, 14:50983 (R;DK) 

Environmental radioactivity in the North Atlantic region including 
the Faroe islands and Greenland. 1986, 14:50683 (R;DK) 

How to fit absorption cooling into the Danish energy system, 
14:49708 (R;DK;In Danish) 

Rochester Univ., NY (USA) 

Studies of heavy-ion reactions and transuranic nuclei: Progress 

report, September 1, 1988—August 31, 1989, 14:51074 (R;US) 
Rochester Univ., NY (USA). Dept. of Chemical Engineering 

Pore structure and reactivity changes in hot coal gas desulfurization 

sorbents: Progress report, April-June 1989, 14:48805 (R;US) 
Rockwell international Corp., Canoga Park, CA (USA). Rocket- 
dyne Div. 

Direct conversion reactor for economic electric power, 14:49641 
(R;US) 

Rockwell International Corp., Golden, CO (USA) 

Vertical EDM [electric discharge machining) using modular pro- 
gramming, 14:49862 (R;US) 

Rockwell International Corp., Golden, CO (USA). Rocky Flats 
Plant 

Computerized fire modeling as an effective tool for glovebox fire 
safety, 14:50275 (R;US) 

Documentation plan for the Terrain-Responsive Atmospheric Code 
model (TRAC), 14:50642 (R;US) 

New technology in the design and development of Tamper Indicat- 
ing Devices, 14:49073 (R;US) 

Probabilistic risk assessment of earthquakes at the Rocky Flats 
Plant and subsequent upgrade to reduce risk, 14:50921 (R;US) 

Toxic chemical release weighted ranking: Hazardous Materials 
Modeling Project, 14:50896 (R;US) 

Royal inst. of Tech., Stockholm (Sweden). Dept. of Plasma 
Physics 

Anomalous cross-field velocities in a CIV laboratory experiment, 
14:51440 (R;SE) 

Electric fields in the magnetosphere - the evidence from ISEE, S3- 
3, GEOS and Viking, 14:50959 (R;SE) 





On the spoke structure in critical velocity rotating plasmas, 
14:51441 (R;SE) 


Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma 
Physics and Fusion Research 

Average beta measurement in EXTRAP T1, 14:51443 (R;SE) 

Magnetic field profiles in EXTRAP T1, 14:51491 (R;SE) 

Three-dimensional magnetic probe measurements of EXTRAP T1 
equilibria, 14:51442 (R;SE) 
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Sampson (Derick) and Partners, Glasgow (UK) 

Concentration of pot ale in a malt whisky distillery by the use of 
waste heat. A demonstration at Arthur Bell and Sons Ltd. 
[Buckie], 14:49692 (R;GB) 


Sandia National Labs., Albuquerque, NM (USA) 

A computational study of shock propagation in Indiana limestone, 
14:50931 (R;US) 

A discussion of fire suppression induced equipment damage and 
systems impact through an examination of spurious fire sup- 
pression actuation incidents, 14:49506 (R;US) 

A pulsed-power upgrade study of PBFA II [Particle Beam Fusion 
Accelerator Il] based on a closed disk transmission system, 
14:51487 (R;US) 

Acquisition of controlled-source audiofrequency magnetotelluric 
data at an active steam-drive site, 14:48849 (R;US) 

An analysis of solute diffusion in the Culebra Dolomite, 14:50656 
(R;US) 

Analysis of core damage frequency: Peach Bottom, Unit 2 internal 
events: Volume 4, Revision 1, Part 1, 14:49488 (R;US) 

Analysis of core damage frequency: Peach Bottom, Unit 2 internal 
events appendices: Volume 4, Revision 1, Part 2, 14:49489 
(R;US) 

Analysis of the late phases of core melt progression, 14:49504 
(R;US) 

Bulk and shear moduli of epoxy encapsulants, 14:50016 (R;US) 

Chemistry of large molecules, 14:48801 (R;US) 

Cleaning of printed circuit assemblies with surface-mounted com- 
ponents, 14:50333 (R;US) 

Correlation of NMR and GC-MS data on the hydrogen-donor poten- 
tial of process solvents used in coal liquefaction, 14:48779 (R;US) 

Development of strain gage evaluation channels for use in dy- 
namic testing of shipping casks, 14:50276 (R;US) 

Distance and clearance perception using forward-looking, vehicu- 
lar television systems, 14:50277 (R;US) 

Field test results of a borehole directional radar, 14:50553 (R;US) 

Hydraulic fracturing in tight fissured media, 14:48878 (R;US) 

Hydrous metal oxide catalysts for direct coal liquefaction, 
14:48780 (R;US) 

Implications and origins of shock structure in solids, 14:49865 
(R;US) 

Interaction of hydrogen isotopes with metals: Deuterium trapped 
at lattice defects in palladium, 14:49866 (R;US) 

Irreversible phase transitions and wave propagation in silicate ge- 
ologic materials, 14:50932 (R;US) 

Laboratory and field evaluation of polyurethane foam for lost circu- 
lation control, 14:49194 (R;US) 

Low-temperature deuterium and tritium permeabilities in gold de- 
termined using ion beams, 14:49863 (R;US) 

Melt propagation and oxidation in core debris beds, 14:49505 
(R;US) 

Modeling of runaway electron damage for the design of tokamak 
plasma facing components, 14:51490 (R;US) 

Novel dispersed catalysts for hydropyrolysis and low temperature 
hydrogeneration of coals, 14:48781 (R;US) 

Operating experience with the Sandia terminal switching network 
and fiber optic loop, 14:51595 (R;US) 

Polarization of L/SOCl> cells, 14:49560 (R;US) 

ProtoTymer: Human performance instrumentation for HyperCard 
® prototyping, 14:51596 (R;US) 

Pulsed-laser-excited Raman spectra of shock-compressed tri- 
aminotrinitrobenzene, 14:50561 (R;US) 


Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil) 


Quantification of progress in two-stage direct coal liquefaction in 
the United States, 14:48783 (R;US) 

Review of surface flashover theory, 14:50332 (R;US) 

Sandia National Laboratories: The postwar decade, 14:50577 
(R;US) 

Sandia National Laboratories: The postwar decade, 14:50578 
(R;US) 

SEU [single-event-upset] characterization of a hardened CMOS 
64K and 256K SRAM, 14:50536 (R;US) 

Shock-induced solid state reactions and phase transitions: X-ray 
profile studies on shock-modified Fe3O, and ZrO2 powders, 
14:51355 (R;US) 

Simulation of blasting induced rock motion using spherical ele- 
ment models, 14:50562 (R;US) 

Simulation of the EMP [electromagnetic pulse] from ESD [eletro- 
static discharge], 14:50576 (R;US) 

Single event upset from neutral particle beams, 14:51611 (R;US) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 

The effect of strain rate on the compressive strength of dry and 
saturated tuff, 14:49022 (R;US) 

The effects of depositional environment on petrophysical proper- 
ties of Mesaverde reservoirs, northwestem Colorado, 14:50915 
(R;US) 

The LIFE2 computer code numerical formulation and input param- 
eters, 14:49198 (R;US) 
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terms should be reviewed. 
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A RESONANCES 
See MESONS 


A-1 REACTOR (BOHUNICE) 
See BOHUNICE A-1 REACTOR 


A2H-1320 RESONANCES 
See MESONS 


A2L-1280 RESONANCES 
See MESONS 


ABANDONED SITES 
Results of the indoor radiological survey at the W.R. Grace Co., 
Curtis Bay site, Baltimore, Maryland, 14:50681 (R;US) 
Results of the radiological survey at 110 E Hunter Avenue, May- 
wood, New Jersey (MJ022), 14:50680 (R;US) 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
ABSORBED DOSES 
See RADIATION DOSES 


ABSORPTION REFRIGERATION CYCLE 
Absorption chiller utilizing district heating system for air condi- 
tioning, 14:49657 (R;DK;In Danish) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
Construction of experimental apparatus and beam line, 
14:50433 (RA;JP) 
Energy management at the Bevalac, 14:50446 (BA;US) 
New facility for ion beam materials characterization and modifi- 
cation at Los Alamos, 14:50382 (J;NL) 
The AMS program at LLNL, 14:50355 (J;NL) 
ACCELERATORS 
See also ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 
WAKEFIELD ACCELERATORS 
Accelerator magnet power supply using storage generator, 
14:50437 (BA;US) 
An overview of collective effects in circular and linear accelera- 
tors, 14:50403 (R;US) 
Comparison of high group velocity accelerating structures, 
14:50406 (BA;US) 
Degassing of the AGS extraction magnets with UV light, 
14:50456 (BA;US) 
Electroforming process development for a 33 GHz high-gradient 
accelerator, 14:50378 (BA;US) 
Electromagnetic time-domain calculations in two and three di- 
mensions, 14:50475 (J;NL) 
Experimental progress on virtual cathode, very high power, mi- 
crcwave source development, 14:50411 (BA;US) 
Micropole undulators in accelerator and storage ring technol- 
ogy, 14:50494 (BA;US) 
New technology applications for high heat flux thermal design, 
14:51505 (BA;US) 
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ACCIDENTAL INTAKE 

See ACCIDENTS 
ACCIDENTAL IRRADIATION 

See IRRADIATION 

RADIATION ACCIDENTS 

ACCIDENTS 

See also RADIATION ACCIDENTS 

REACTOR ACCIDENTS 
Hints for the development of alarm and emergency plans ac- 
cording to the Inadvertent Release Ordinance, 14:50910 
(R;DE;In German) 
Human factors in incident investigation, 14:49066 (R;US) 
ACCUMULATION (RADIOECOLOGICAL) 

See RADIOECOLOGICAL CONCENTRATION 
ACES 

See QUARKS 
ACETATES 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, June 16—-September 15, 1989, 14:48799 
(R;US) 

ACETONE 

Investigation of sorption interactions between oil shale principal 

mineral phases and organic compounds, 14:48891 (R;US) 
ACETYLACETONE 

Kinetics of the molecular interactions in some extraction sys- 

tems, 14:50070 (RA;SU) 
ACETYLENE 

Effect of pressure-induced freezing on the energy of the interva- 
lence electronic absorption band of a binuclear mixed-valence 
complex, 14:50197 (J;US) 

ACETYLENES 
See ALKYNES 
ACHONDRITES 

Low temperature Moessbauer spectra of the Ibitira meteorite 

(achondrite), 14:51287 (RA;BR) 
ACID RAIN 

Acidic deposition — ecological effects on soils and forests, 
14:50600 (R;GB) 

Application of surface analysis methods to studies of atmo- 
spheric deposition in forests, 14:50593 (R;US) 

Clean Air Standards Attainment Act of 1987. Report of the Com- 
mittee on Environment and Public Works, United States 
Senate, S. 1894, One Hundredth Congress, First Session, 
November 30, 1987, 14:50649 (B;US) 

Experimental acidification of Little Rock Lake (Wisconsin): Fish 
research approach and early responses, 14:50721 (R;US) 

US/Canadian air quality effort. Hearing before the Subcommittee 
on Oversight and Investigations of the Committee on Energy 
and Commerce, House of Representatives, One Hundredth 
Congress, First Session, October 2, 1987, 14:50651 (B;US) 

Water-chemistry methods in acid-deposition research: A com- 
parative study of analyses from Canada, Norway, and the 
United States, 14:50725 (R;US) 

ACIDIFICATION 

Freshwater acidification in Norway - A "direct response” pro- 

cess?, 14:50691 (RA;NO) 





Water pathways and acid runoff from small cathments underlain 
by granitic rocks with no or shallow overburden, 14:50703 
(RA;NO) 

ACOUSTIC EMISSION TESTING 
Final developments, validation and technology transfer for AE 
and SAFT-UT, 14:49255 (RA;US) 
ACROLEIC ACID 
See ACRYLIC ACID 
ACRYLATES 

Dynamics of acrylate and methacrylate polymers on surfaces, 

14:49957 (R;US) 
ACRYLIC ACID 
Resist sensitivity enhancement by radiation-induced modifica- 
tion. Technical report, 14:50216 (R;US) 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE COMPLEXES 
See also AMERICIUM COMPLEXES 
THORIUM COMPLEXES 
URANIUM COMPLEXES 

Geochemistry of actinides and fission products in natural aquifer 
systems, 14:50742 (R;DE) 

Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 

ACTINIUM 

The effect of 6-delayed fission on the production of r-process 

chronometers, 14:50944 (R;US) 
ACTIVATED SLUDGE PROCESS 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADIABATIC COMPRESSION HEATING 

Efficient energy storage and conversion using adiabatic com- 
pression of relativistic-electron plasmas. Final report for 15 
May 1986-31 December 1988, 14:51406 (R;US) 

ADRIATIC SEA 

Adriatic Sea aquatic organisms: Contamination after Chernobyl, 

14:50735 (RA;IT;In Italian) 
AERIAL PROSPECTING 

Discrimination of surface alternation using 63ch airborne imag- 

ing scanner, 14:50925 (RA;JP;in Japanese) 
AERIAL SURVEYING 

Estimation of radon potential in the Pacific Northwest using geo- 

logical data, 14:49647 (R;US) 
AEROSOLS 

See also RADIOACTIVE AEROSOLS 

Airborne recontamination of the TMI-2 [Three Mile Island Unit 2] 
reactor building, 14:49515 (J;US) 

Application of neutron activation analysis to trace elements in 
environmental aerosol samples in Sao Paulo, Brazil, 
14:50050 (RA;XA) 

Application of nuclear analysis techniques in the study of environ- 
mental pollution in the vicinity of Shanghai, 14:50052 (RA;XA) 

Calibration of a Polytec HC-15 optical particle analyser with 
water-droplet aerosols, 14:50542 (R;GB) 

Comparison of turbine oil method with other methods, 14:50602 
(RA;US) 

Determination of atmospheric trace elements by INAA: An appli- 
cation of receptor modelling, 14:50063 (RA;XA) 

Fire aerosol experiments and comparisons with computer code 
predictions, 14:50604 (RA;US) 

Global environmental effects of impact-generated aerosols: Re- 
sults from a general circulation model, 14:50916 (R;US) 

Program to operate the TSI electrical aerosol analyser using an 
IBM-PC microcomputer - users guide, 14:50541 (R;GB) 

Program to operate the TSI electrical aerosol analyser using an 
IBM-PC microcomputer - technical background, 14:50540 
(R;GB 

some report on study for pollutants in air particulates and 
coal combustion products under co-ordinated research pro- 
gramme on the nuclear and nuclear-related techniques in the 


AIR FILTERS 


study of environmental pollution associated with solid wastes 
during the first year of the project, 14:50060 (RA;XA) 
Study of atmospheric aerosols in Zaire by nuclear analytical 
techniques, 14:50065 (RA;XA) 
Study of the atmospheric aerosol composition in Zaire using nu- 
clear and nuclear-related techniques, 14:50048 (RA;XA) 
Study on trace element concentration of atmospheric aerosol in 
Beijing city, 14:50053 (RA;XA) 
Toxic elements in roadside dust and air particulate matter in the 
area of Thessaloniki, Greece, 14:50058 (RA;XA) 
Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 
Use of electron-microscopy data in receptor models for PM-10, 
14:50616 (R;US) 
AEROSPACE INDUSTRY 
Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 
AFTER-HEAT 
Analysis of spent fuel heat production, 14:49259 (RA;US) 
AFTER-HEAT REMOVAL 
Critical analysis of state-of-the-art technology relevant to fuel 
DEBRIS heat removal, 14:49460 (R;IT;In Italian) 
AGING 
Aging studies on materials from the Shippingport reactor, 
14:49292 (RA;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Biogas continuous production for rural small-size motors, 
14:49144 (R;FR;In French) 
Solid-waste-disposal economics. March 1986-July 1989 (Cita- 
tions from the NTIS data base). Report for March 1986-July 
1989, 14:49705 (R;US) 
AGRICULTURE 
Permitting nonpoint sources: Programs, provisions, problems 
and potential. Technical report (Final), 14:50748 (R;US) 
AIR 
See also SURFACE AIR 
Canopy stomatal conductance, 14:50591 (R;US) 
Kinetic and fluid simulations of AIL breakdown, 14:50982 (R;US) 
Study on liquid air cycle engine (LACE), 14:49128 (RA;JP;In 
Japanese) 
AIR CLEANING SYSTEMS 
Backfitting ANSI N510 for non-ANSI N509 designed systems a 
utility responsibility, 14:49393 (RA;US) 
Tracer gas testing within the Palo Verde Nuclear Generating 
Station unit 3 auxiliary building, 14:49387 (RA;US) 
AIR CONDITIONING 
Absorption chiller utilizing district heating system for air condi- 
tioning, 14:49657 (R;DK;In Danish) 
Total air-conditioning system with a high amenity content, 
14:49671 (R;JP) 
AIR FILTERS 
Application of circular filter inserts, 14:49005 (RA;US) 
Backfitting ANSI N510 for non-ANS! N509 designed systems a 
utility responsibility, 14:49393 (RA;US) 
Changes to ANSI/ASME N510-1980, 14:49007 (RA;US) 
Comparison of turbine oil method with other methods, 14:50602 
(RA;US) 
Development of all metal filters for use in the nuclear industry, 
14:49391 (RA;US) 
Efficiency of HEPA filters at elevated temperatures: investiga- 
tions with the TiO, test method, 14:49004 (RA;US) 
Flow resistance of HEPA filters in supersaturated airstreams, 
14:49390 (RA;US) 
Improvements of decommissioning gaseous waste handling by 
cleaning devices, 14:49386 (RA;US) 
In-place testing of close-coupled redundant series filters, 
14:49006 (RA;US) 
New light scattering spectroscopy technique for filter media as- 
sessment: Dynamic range and small size performance, 
14:50603 (RA;US) 
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AIR FILTERS 


Optimization of filtration for control of exposure to radon 
progeny, 14:50639 (RA;US) 

Performance limitations of HEPA filters at high temperatures, 
14:49003 (RA;US) 

Scanning electron microscopy of ULPA and HEPA filtering pa- 
pers, 14:49002 (RA;US) 

Supply air filters after the nuclear reactor accident at Chernobyl, 
14:49487 (RA;US) 

Testing an iodine filter for the vessel off-gas of the German 
industrial-scale reprocessing plant, 14:48909 (RA;US) 

AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Absorption 

Do all forests act as sinks for air pollutants?. Factors influencing 

the acidity of throughfall, 14:50701 (RA;NO) 
Acidification 

Sensitivity of acid forest soils to acid deposition, 14:50714 

(RA;NO) 
Activation Analysis 

Use of nuclear techniques to assess environmental pollution 

from Canadian solid wastes, 14:50051 (RA;XA) 
Atmospheric Circulation 

Estimation of maximum surface concentrations from sources 

near complex terrain in neutral flow, 14:50613 (R;US) 
Biological Effects 

Effects of air pollution on human exercise performance, 
14:50883 (R;US) 

[Lichens as a bioindicator in the forest ecosystem]: Foreign trip 
report, August 3-27, 1989, 14:50605 (R;US) 

Biological Indicators 

Biological markers in environmental sentinels to establish expo- 

sure to, and effects of, atmospheric toxicants, 14:50887 (R;US) 
Dose-Response Relationships 

Methods used for managing and analyzing the data stored in 

the NCLAN data library, 14:50615 (R;US) 
Economic impact 

Interrelation of experimental exposure and ambient air-quality 
data for comparison of ozone-exposure indices and estimat- 
ing agricultural losses, 14:50611 (R;US) 

Environmental Eftects 

FACE: A free-air facility for fumigation with gaseous air pollu- 

tants, 14:50583 (R;US) 
Forests 

Do all forests act as sinks for air pollutants?. Factors influencing 

the acidity of throughfall, 14:50701 (RA;NO) 
General Circulation Models 

Turbulent diffusion behind vehicles: Experimentally determined 

influence of vortex pair in vehicle wake, 14:50621 (R;US) 
Global Aspects 

[International conference on global and regional atmospheric en- 
vironmental chemistry, Beijing, China and visit to Hangzhou, 
China, May 1-15, 1989]: Foreign trip report, 14:50597 (R;US) 

Ground Water 

Effects of vegetation and air pollution on groundwater quality in 
calcareous coastal dunes near Castricum, the Netherlands. 
Lysimetric observations, 14:50707 (RA;NO) 

Mathematical Models 

Evaluation and sensitivity analyses results of the MESOPUFF II 
model with CAPTEX (Cross-Appalachian Tracer Experiment) 
measurements. Final report, June 1986-December 1988, 
14:50617 (R;US) 

Occupational Exposure 

Health-hazard evaluation report HETA 87-017-1949, United 
Rubber Workers’ International Union, Akron, Ohio, 14:50620 
(R;US) 

Health-hazard evaluation report HETA 87-232-1948, Consoli- 
dated Freightways, Pocono Summit, Pennsylvania, 14:50619 
(R;US) 

Particulates 

Estimating the offsite household damages from wind erosion in 

the western United States. Staff report, 14:50623 (R;US) 
Plumes 

Comments on Lateral Dispersion from Tall Stacks, 14:50622 

(R;US) 
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Pollution Control Equipment 

Indoor air pollution: Sources and control. January 1970-June 
1988 (Citations from the NTIS data base). Report for January 
1970-June 1988, 14:50626 (R;US) 

Indoor air pollution: Sources and control. July 1988-July 1989 
(Citations from the NTIS data base). Report for July 1988-July 
1989, 14:50627 (R;US) 

Precipitation Scavenging 

Development of an atmospheric diffusion model in fog (2). Eval- 
uation of fog effect on diffusion using simple model, 14:50595 
(R;JP;In Japanese) 

Regional Analysis 

[International conference on global and regional atmospheric en- 
vironmental chemistry, Beijing, China and visit to Hangzhou, 
China, May 1-15, 1989]: Foreign trip report, 14:50597 (R;US) 

Remedial Action 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Soils 

Sensitivity of acid forest soils to acid deposition, 14:50714 

(RA;NO) 
Spatial Distribution 

Development of an atmospheric diffusion model in fog (2). Eval- 
uation of fog effect on diffusion using simple model, 14:50595 
(R;JP;in Japanese) 

United Kingdom 

Do all forests act as sinks for air pollutants?. Factors influencing 

the acidity of throughfall, 14:50701 (RA;NO) 
AIR POLLUTION ABATEMENT 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

Progress in the prevention and control of air pollution in 1987. 
Annual report (Final), 14:50645 (R;US) 

AIR POLLUTION CONTROL 

Air pollution control and energy use in China, 14:49593 (RA;US) 

Catalytic oxidation of ground-water stripping emissions, 
14:50722 (R;US) 

Control technology assessment report for air emissions from 
waste-water treatment operations, 14:50624 (R;US) 

Progress in the prevention and control of air pollution in 1987. 
Annual report (Final), 14:50645 (R;US) 

AIR POLLUTION MONITORING 

PM10 source measurement methodology: Field studies, 
14:50610 (R;US) 

AIR POLLUTION MONITORS 

Organic geochemistry and environmental instrumentation pro- 
grams, 14:48843 (RA;US) 

AIR QUALITY 

Air cleaners and indoor air quality, 14:50614 (R;US) 

Central California coastal air-quality model validation study: 
Data analysis and model evaluation, 14:50608 (R;US) 

Clean Air Act Amendments (Part 2). Hearings before the Sub- 
committee on Health and the Environment of the Committee 
on Energy and Commerce, House of Representatives, One 
Hundredth Congress, First Session on H.R. 2521, H.R. 3054, 
and H.R. 3196, Bills to Amend the Clean Air Act to control air 
pollution from sources on the outer continent, 14:50650 (B;US) 

Clean Air Standards Attainment Act of 1987. Report of the Com- 
mittee on Environment and Public Works, United States 
Senate, S. 1894, One Hundredth Congress, First Session, 
November 30, 1987, 14:50649 (B;US) 

Evaluation of air quality programs for a combination of source 
categories, 14:50586 (R;NO) 

Interrelation of experimental exposure and ambient air-quality 
data for comparison of ozone-exposure indices and estimat- 
ing agricultural losses, 14:50611 (R;US) 

Toxic chemical release weighted ranking: Hazardous Materials 
Modeling Project, 14:50896 (R;US) 

AIR SAMPLERS 

Air Sampling System, 14:50599 (R;US) 
AIRBORNE PARTICLES 

See PARTICULATES 





AIRBORNE PARTICULATES 
See PARTICULATES 


AIRCRAFT 
See also SPACE SHUTTLES 
Human-related circuits fraction in a large complex man-machine 
system, 14:50256 (R;IT) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 


ALARM DOSEMETERS 
See RADIATION MONITORS 


ALCOHOLS 
See also BENZYL ALCOHOL 
METHANOL 
Synthesis and characterization of technetium(V) complexes with 
amine, alcoholate, and chloride ligands, 14:50201 (J;US) 


ALKALI METAL COMPLEXES 
See also SODIUM COMPLEXES 
Development of separation methods of element pairs with close 
properties with the use of macrocyclic complexones, their ap- 
plication in analysis, 14:50078 (RA;SU;In Russian) 


ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 
SODIUM COMPOUNDS 

High temperature chemistry of complex vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 

NMR of ionic conductors (M2AF, (A=Ti, Zr, Hf; M=alkali metals), 
M2SbFs, MHSeO4, M3H(SO,4)2.), 14:50103 (RA;SU;in Rus- 
sian) 

ALKALI METALS 
See also CESIUM 
LITHIUM 
SODIUM 

Provide alkali species profiles using a well-characterized coal 
reactor: Final report, 14:48830 (R;US) 


ALKALINE EARTH METAL COMPLEXES 
Application of sorbent with iminodiacetic acid functional groups to 
transition metal ion separation, 14:50147 (RA;SU;In Russian) 
Development of separation methods of element pairs with close 
properties with the use of macrocyclic complexones, their ap- 
plication in analysis, 14:50078 (RA;SU;In Russian) 


ALKALINE EARTH METAL COMPOUNDS 
See also BARIUM COMPOUNDS 
BERYLLIUM COMPOUNDS 
CALCIUM COMPOUNDS 
STRONTIUM COMPOUNDS 
Homogeneity regions of solid solutions Me, _,MxFe;20;9 (Me, 
M=Ba, Sr, Ca), 14:50106 (RA;SU;In Russian) 
Interrelationship between preparation conditions, structural de- 
fectiveness and properties of phases A,LapS3,, (A=Mg, Ca, 
Sr), 14:50105 (RA;SU;in Russian) 
Systematism of crystallochemical phenomena in divalent metal 
metavanadates, 14:50108 (RA;SU;in Russian) 


ALKANES 
See also ETHANE 
METHANE 
PROPANE 

A series of thallium-iron carbonyl cluster molecules: 
Structural comparisons of (EtgN)o(TloFe4(CO);6), 
(EtgN)4(Tl4Feg(CO)309), and (Et4N)6(TleFes9(CO)36, 14:50196 
(J;US 

Estimation of the Rh-Rh bond dissociation energy in the (oc- 
taethylporphyrinato)rhodium(Il) dimer by ‘H NMR _ line 
broadening, 14:50205 (J;US) 

Photobehavior of copper(I) compounds. 4. Role of the triplet 
state of (aryilphosphine)copper(!) complexes in the photosen- 
sitized isomerization dienes, 14:50195 (J;US) 

Reaction chemistry of tris(trimethylsilyl)amine with monohalobo- 
ranes, 14:50193 (J;US) 


ALLOY-VUS-6 


Thermolysis of surface-attached 1 ,3-diphenylpropane: impact of 
surface immobilization on thermal reaction mechanisms, 
14:50185 (J;US) 

ALKINES 

See ALKYNES 
ALKYLATES 

See ALCOHOLS 
ALKYNES 

See also ACETYLENE 

Formation of soot and polynuclear aromatic compounds in the 
low-temperature pyrolysis of alkynes, 14:50240 (J;US) 

ALLOY NUCLEAR FUELS 
Validation of models for the analysis of the transient behavior of 
metallic fast reactor fuel, 14:49430 (R;US) 

ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-5S0KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-60T 

See TITANIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-CO60CR30W4 

Corrosion-product release in light water reactors: Final report, 

14:49246 (R;US) 

ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 
ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-HT-9 

Fracture toughness data base for HT9 and modified 9Cr-1 Mo ir- 
radiated in several reactors up to approximately 100 dpa, 
14:49873 (R;US) 

ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-L-605 

See COBALT BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOY-MM-0011 

See NICKEL BASE ALLOYS 
ALLOY-VTZ-1 

See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 

See NIOBIUM BASE ALLOYS 


ERA Vol. 14, No. 23 521 





ALLOY-WAZ-16 


ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BORON ALLOYS 
CADMIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GOLD ALLOYS 
HAFNIUM ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RARE EARTH ALLOYS 
REFRACTORY METALS 
RHENIUM ALLOYS 
SCANDIUM ALLOYS 
SILICON ALLOYS 
TANTALUM ALLOYS 
THALLIUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
Conference on fossil energy materials: Program and abstracts, 
14:48762 (R;US) 
First-principles calculations of Moessbauer hyperfine interactions 
in metals, alloys and inorganic compounds, 14:51234 (RA;BR) 
Neutron scattering studies of premartensitic phenomena, 
14:49746 (R;US) 
ALPHA DECAY 
On the necking-in process in cluster decays, 14:51174 (R;DE) 
ALPHA DETECTION 
Multi-channel low background alpha counter, 
(R;CN;In Chinese) 
ALPHA PARTICLES 
Detection of a-particles and neutrons in electrochemically 
etched polycarbonate track detectors, 14:50523 (R;DE) 
Obtaining of information on a-particle emission mechanism in 
the 2°Ne, “°Ar + Ge reactions by means of shadow effect, 
14:51125 (RA;SU;In Russian) 
[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 
ALPHA REACTIONS 
Effect of structure of UO2 monocrystal crystallographic directions 
on sensitivity of shadow method, 14:51154 (RA;SU;in Russian) 
Radiation hazards of (alpha, neutron) reactions, 14:51215 (R;US) 
ALPHA SPECTRA 
Automated calculation of alpha energy spectra, 14:50533 (R;US) 
ALPHA-BEARING WASTES 
Non-destructive measurement of solid plutonium waste at Los 
Alamos National Laboratory, 14:48998 (R;US) 
ALTO LAZIO-1 REACTOR 
See MONTALTO DI CASTRO-1 REACTOR 
ALTO LAZIO-2 REACTOR 
See MONTALTO Di CASTRO-2 REACTOR 
ALUMINATES 
Chemical methods for the determination of composition of cryo- 
lite, 14:50034 (R;IN) 
ALUMINIA 
See ALUMINIUM OXIDES 


14:50512 
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ALUMINIUM 

Magnetic and structural properties of Fe-Mn-Al alloys in the bec 
disordered phase, 14:51244 (RA;BR) 

Observation of radiation-induced defect formation in aluminum 
by high-resolution transmission electron microscopy, 
14:49751 (RA;US) 

Studies of shear localization in metals: Final report, [May 18, 
1988-—September 30, 1988], 14:49869 (R;US) 

[Fabrication and irradiation performance of U3Sip-Al fuel]: For- 
eign trip report, September 1, 1989-September 14, 1989, 
14:48894 (R;US) 

ALUMINIUM 27 TARGET 

Cross sections of the (n,p) and (n,n'p) nuclear reactions for 27 Al, 
5°Cr, 54Fe, 5°Fe at neutron energy of 14.1 MeV, 14:51114 
(RA;SU;in Russian) 

Determination of nuclear temperatures and energy-level density 
arameters of residual nuclei in the (n,p) reaction on 7 Al, 
°Cr, 54Fe, 5®Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 

Russian) 

Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 2’Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;in 
Russian) 

Inelastic neutron scattering on aluminium and chromium nuclei, 
14:51112 (RA;SU;In Russian) 

Investigation of the intermediate-energy deuteron breakup reac- 
tion, 14:51157 (R;US) 

Neutron spectral and angular distribution measurements for 113 
and 256 MeV protons on range-thick Al and 2°8U targets us- 
ing the foil activation techniques, 14:51151 (R;US) 

Production of hard gamma-quanta in proton-nuclear collisionsat 
intermediate energies, 14:51193 (RA;SU;In Russian) 

Study on the structure of the @’Al(n,a) reaction cross section, 
14:51103 (RA;SU;In Russian) 

[200-GeV/c proton beams incident on Al, Cu, Ag, and Au targets]: 
Foreign trip report, April 23-May 10, 1988, 14:51150 (R;US) 


ALUMINIUM ADDITIONS 
Computer synthesis of ceramic preforms for molten-metal infil- 
tration, 14:49928 (R;US) 


ALUMINIUM ALLOYS 
See also ALUMINIUM ADDITIONS 
ALUMINIUM BASE ALLOYS 
HEUSLER ALLOYS 

Advanced tribological coatings for high-specific-strength alloys. 
Progress report No. 4, 29 September 1988-29 March 1989, 
14:49742 (R;GB) 

Anomalous dispersion corrections to surface and interface EX- 
AFS measurements made using glancing angles, 14:49883 
(BA;US) 

Computer modelling of particle limited grain growth and its ex- 
perimental verification, 14:49851 (R;US) 

Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987—September 29, 1989, 
14:49787 (R;US) 

Field ion microscopy of quasicrystals, 14:49771 (RA;US) 

Guinier-Preston | zones in Al-1.75 at.% Cu single crystals, 
14:49752 (RA;US) 

Phases in lanthanum-nickel-aluminum intermetallic alloys, 
14:49877 (R;US) 

Practical limitations of ALCHEMI measurements on ordered in- 
termetallic alloys, 14:49781 (R;US) 

Probabilistic description of fatigue crack growth under constant- 
and variable-amplitude loading. Final report, 14:49743 (R;US) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

The role of grain boundaries on the strength, ductility and tough- 
ness of Llp intermetallic compounds: Progress report, [March 
12, 1988—July 14, 1989], 14:49786 (R;US) 


ALUMINIUM BASE ALLOYS 
A nuclear magnetic resonance and transmission electron micro- 
scopic study of moving dislocations in ternary Al-base alloys, 
14:49763 (RA;US) 
Microstructure and properties of AA 2090 weldments, 14:49855 
(R;US) 





Suitability of various welding processes for die cast aluminium 
of the Al-Si alloy type, 14:49858 (TJ;GB) 
The effect of hydrogen charging on the mechanical properties of 
aluminum alloy 2090, 14:49857 (R;US) 
Thermomechanical processing of aluminum alloy 2090 for su- 
perplasticity. Master's thesis, 14:49744 (R;US) 
ALUMINIUM BORIDES 
Computer synthesis of ceramic preforms for molten-metal infil- 
tration, 14:49928 (R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM BORIDES 
ALUMINIUM NITRATES 
ALUMINIUM OXIDES 
Development of nickel and nickel-iron aluminides for elevated- 
temperature structural use, 14:49884 (BA;US) 
ALUMINIUM NITRATES 
immobilisation of MTR waste in cement (product evaluation). Fi- 
nal report December 1987, 14:48919 (R;GB) 
ALUMINIUM OXIDES 
Analytical electron microscopy of a sulfur-poisoned palladium 
catalyst with a dedicated stem, 14:49933 (BA;US) 
Chemically bonded organic dispersants, 14:49939 (BA;US) 
Effect of magnesia on mass transport at the surface of alumina, 
14:49774 (RA;US) 
Enhanced carbon conversion of low H2/CO ratio syngas: Final 
report, 14:49133 (R;US) 
Fractal growth and structure in ceramic science, 14:49940 
(BA;US) 
Hydrous metal oxide catalysts for direct coal liquefaction, 
14:48780 (R;US) 
Manufacturing high purity refractory oxide materials in solar fur- 
naces, 14:49918 (RA;SU;In Russian) 
Microstructural characterization of a-Al2O3 implanted with iron, 
14:49764 (RA;US) 
Microstructure of iron implanted into ceramics, 14:51253 (RA;BR) 
Particulate mechanics of highly loaded ceramic systems, 
14:49942 (BA;US) 
Processing and characterization of alumina platelet-reinforced 
mullite composites, 14:49906 (R;US) 
Synthesis of nonoxide ceramic powders by solid combustion 
processes, 14:49938 (BA;US) 
The role of oxygen in spinel interphase formation during 
NV/Al2O3 diffusion bonding, 14:49736 (RA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 


AMBIENT TEMPERATURE 
A statistical intercomparison of temperature and precipitation 
predicted by four general circulation models with historical 
data, 14:50631 (R;US) 
Climate projections with regional resolution, 14:50629 (R;US) 
AMERICIUM COMPLEXES 
A consistent set of thermodynamic constants for americium (III) 
species with hydroxyl and carbonate, 14:48940 (RA;US) 
AMERICIUM FLUORIDES 
Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 
AMINES 
See also QUATERNARY COMPOUNDS 
TOA 


Characterization of a series of lanthanide amine cage com- 
plexes, 14:50207 (J;US) 

Macromolecular coal structure as revealed by novel diffusion 
tests: Quarterly technical report, April 15, 1989-July 15, 
1989, 14:48794 (R;US) 

Organic geochemistry and environmental instrumentation pro- 
grams, 14:48843 (RA;US) 

Reaction chemistry of tris(trimethylsilyl)amine with monohalobo- 
ranes, 14:50193 (J;US) 

Synthesis and characterization of technetium(V) complexes with 
amine, alcoholate, and chloride ligands, 14:50201 (J;US) 


ANTIBODIES 


AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 
AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 

Moessbauer study of tin atoms isolated in NH3 matrices, 
14:51283 (RA;BR) 

N2O formation in combustion systems: Quarterly technical 
progress report, 14:48807 (R;US) 

Proton targets for the PHOENICS experiment. Construction and 
test of a hydrogen target - studies of the polarization behav- 
iour of ammonia for the application in the Bonn ‘frozen spin 
target’, 14:50416 (R;DE;In German) 

AMMONIUM COMPOUNDS 
See also AMMONIUM FLUORIDES 
QUATERNARY COMPOUNDS 
Hyperfine interactions and electronic structure of the FeNHs 
molecule, 14:51237 (RA;BR) 
AMMONIUM FLUORIDES 
Structure of ND4F-ll, 14:51360 (J;DK) 
AMNION CELLS 
See EMBRYONIC CELLS 
ANADROMOUS FISHES 

Augmented fish health monitoring: 
14:49142 (R;US) 

Mainstem Clearwater River Study: Assessment for salmonid 
spawning, incubation, and rearing: Annual report, FY 1988, 
14:49141 (R;US) 

ANAEROBIC DIGESTION 

See also BIOGAS PROCESS 

Anaerobic filter. Full-scale demonstration plant for digestion of 
liquid fraction from separated manures, 14:49155 (R;DK;In 
Danish) 

ANALYZERS (PULSE) 
See PULSE ANALYZERS 
ANGRA-1 REACTOR 
Simulation model for the dynamic behavior of the hydraUlic cir- 
cuito of PWR reactors, 14:49284 (R;BR;In Portuguese) 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
SOMATIC CELLS 

Examination of the cell and mucous distribution in the airways of 
the lung: Performance report, 14:50889 (R;US) 

[Mutagenicity of radon and radon daughters]: Progress report, 
November 1, 1988—August 31, 1989, 14:50852 (R;US) 

ANIMAL FEEDS 

Influence of monensine on degradation in biogas plants, 

14:49131 (R;DK;In Danish) 
ANL 

Nuclear Technology Programs semiannual progress report, 
Aprii-September 1987, 14:49236 (R;US) 

Power supplies for the ring magnets of the synchrotron X-ray 
source at ANL, 14:50443 (BA;US) 

The RF system of the Synchrotron X-ray Source at Argonne, 
14:50499 (BA;US) 

ANODES 
Metal-sulfur type cell having improved positive electrode, 
14:49561 (P;US) 
ANTARCTIC OCEAN 
See SEAS 
ANTENNAS 

Recent advances to NEC [Numerical Electromagnetics Code]: 

Applications and validation, 14:50279 (R;US) 
ANTI-B NEUTRAL MESONS 

Oscillations of By-B-bary mesons, the fourth generation and 

Higgs particles, 14:51020 (RA;SU;in Russian) 
ANTIBODIES 

See also MONOCLONAL ANTIBODIES 

Development of antibody-based fiber-optic sensors, 14:50798 
(BA;US) 


Annual report 1987, 
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ANTIBODIES 


Dual conformations of an immunoglobulin light-chain dimer: 
Heterogeneity of antigen specificity and idiotope profile may 
result from multiple variable-domain interaction mechanisms, 
14:50808 (J;US) 

ANTIFERROMAGNETIC MATERIALS 

Moessbauer studies of magnetic order in antiferromagnetic 

compounds, 14:51245 (RA;BR) 
ANTIMONIDES 

Orientational phenomena in ion-implanted Si, Ge, GaAs and 
InSb, 14:51328 (RA;SU;In Russian) 

Peculiarity of defect accumulation kinetics in indium antimonide, 
14:51333 (RA;SU;In Russian) 

ANTIMONY ALLOYS 
Photocathodes in accelerator applications, 14:50409 (BA;US) 
ANTIPROTON REACTIONS 

Multiple pion rescattering in p-bar+He annihilation, 14:51194 
(RA;SU;in Russian) 

On the dependence of antinucleon polarization on characteris- 
tics of central and spin-orbital interaction with a nucleus, 
14:51192 (RA;SU;In Russian) 

ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 


APARTMENT BUILDINGS 

Heat pump water heater in multi-family housing test: Final re- 
port, 14:49649 (R;US) 

Indoor radon in three apartment houses with different ventilation 
systems, 14:50633 (RA;SE) 

APPALACHIA 
Mobile home weatherization research project: Final summary 
report, 14:49670 (R;US) 
APPARATUS 
See EQUIPMENT 
APPENDIX (VERMIFORM) 
See LYMPHATIC SYSTEM 
APPLE COMPUTERS 

ProtoTymer: Human performance instrumentation for Hyper- 

Card ® prototyping, 14:51596 (R;US) 
APPLIANCES 

Update on national and state minimum efficiency standards, 

14:49631 (RA;:US) 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Experimental acidification of Little Rock Lake (Wisconsin): Fish 
research approach and early responses, 14:50721 (R;US) 

Land to water radionuclide (Chernobyl related) migration in the 
Po River delta (Italy), 14:50734 (RA;IT;In Italian) 

Oil spills: Biological effects. June 1981-July 1989 (Citations 
from the NTIS data base). Report for June 1981-July 1989, 
14:48870 (R;US) 

Some radioecological aspects on the radioactive impact of the 
Chernobyl reactor accident upon the Greek marine environ- 
ment, 14:50736 (RA;IT) 

AQUATIC ORGANISMS 

See also FISHES 

PINNIPEDS 

Adriatic Sea aquatic organisms: Contamination after Chernobyl, 
14:50735 (RA;IT;In Italian) 

Assessing interactions of organic compounds during biodegra- 
dation of complex waste mixtures by naturally occurring 
bacterial assemblages, 14:50719 (R;US) 

Microbial degradation kinetics of toxic organic chemicals over a 
wide range of concentrations in natural aquatic systems, 
14:50720 (R;US) 

Some radioecological aspects on the radioactive impact of the 
Chernobyl reactor accident upon the Greek marine environ- 
ment, 14:50736 (RA;IT) 

AQUEOUS SOLUTIONS 

Gamma radiolysis of RNA: An ESR and spin-trapping study, 
14:50842 (R;US) 

Pulse radiolysis studies of berkelium(III): preparation and identi- 
fication of berkelium(Il) in aqueous perchlorate media, 
14:50234 (J;US) 
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Selective removal of dissolved radioactivity from aqueous 
wastes by a chemical treatment/ultrafiltration technique, 
14:48917 (R;CA) 

AQUIFERS 

Measuring hydraulic conductivity with the borehole flowmeter, 
14:50698 (R;US) 

NNEPS (National Network for Environmental Policy Studies) fi- 
nal report: EPA (Environmental Protection Agency) Region 1 
wellhead-protection efforts. Technical report (Final), 14:50751 
(R;US) 

ARBUS REACTOR 

Application of liquid chromatography and molecular spec- 
troscopy for identification of components of high-boiling 
fraction of ditolyimethane coolant, 14:49399 (R;SU;In Russian) 

ARC FURNACES 

A.C.-D.C. electric arc furnace: Performance testing, 14:49685 

(R;IT;In Italian) 
ARCHAEOLOGICAL SPECIMENS 

Iron compounds in brazilian pre-columbian pigments identified 
by 5?Fe Moessbauer spectroscopy and X-ray powder diffrac- 
tion, 14:51278 (RA;BR) 

Lessons in metal durability from the ancient metals, 14:48990 
(RA;FR) 

Moessbauer spectroscopic X-ray diffraction and infrared studies 
of prehistoric materials from Minas Gerais, 14:51279 (RA;BR) 

ARCTIC REGIONS 

Hydrological and geochemical response and recovery in dis- 
turbed arctic ecosystems: Progress report, January 1—August 
1, 1989, 14:50913 (R;US) 

ARGON 

Close encounters of the multiple-capture kinds: Ca ions in Ar, 

14:50975 (J;NL) 
ARGON 40 

Theoretical description of multifragmentation by connecting 
Landau-Viasov calculations with the Copenhagen statistical 
multifragmentation model, 14:51167 (R;FR) 

ARGON 40 REACTIONS 
Experimental study of the slowing down of heavy ions at 20 to 
100 MeV per nucleon in matter, 14:51093 (R;FR;In French) 

ARGON IONS 

Effect of ion implantation in Fe40 Ni alloys, 14:51256 (RA;BR) 
ARGONNE NATIONAL LABORATORY 

See ANL 
ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 
ARMOR 

MESA: A 3-D computer code for armor/anti-armor applications, 
14:51618 (R;US) 

ARMS CONTROL 

Recent and future TSO directions, 14:49080 (J;US) 

Strategic stability through the Strategic Defense Initiative. Study 
project, 14:49733 (R;US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
BENZYL ALCOHOL 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Influence of co-attached aromatics on the thermolysis of 
surface-immobilized 1 ,3-diphenylpropane, 14:48789 (R;US) 

Preparation and reactions of tantalum alkylidene complexes 
containing bulky phenoxide or thiolate ligands. Controlling 
ring-opening metathesis polymerization activity and mecha- 
nism through choice of anionic ligand, 14:50209 (J;US) 

Study on the distribution of various chemical species in different 
coal liquids by size exclusion chromatography - gas chro- 
matography - mass spectrometry, 14:48802 (J;US) 

Thermolysis of surface-attached 1,3-diphenylpropane: impact of 
surface immobilization on thermal reaction mechanisms, 
14:50185 (J;US) 





ARRAY PROCESSORS 
Combining compositionality and concurrency. Summary of a 
GMD-workshop, Koenigswinter, March 1988, 14:51593 (R;DE) 
Emergent behaviors of classifier systems, 14:51586 (R;US) 
Tools to aid in the development high-performance algorithms, 
14:51579 (R;US) 
ARSENIC 
Arsenic diffusion and precipitation at AsSG/Si_ interface, 
14:49738 (RA;US) 
High resolution photoelectron spectroscopy of clusters of Group 
V elements, 14:50969 (R;US) 
High temperature and high resolution uv photoelectron spec- 
troscopy using supersonic molecular beams, 14:50968 (R;US) 


ARSENIC COMPLEXES 
Magnetic interactions in a copper(il) trimer encapsulated in a 
molecular metal oxide cluster, 14:50183 (J;US) 


ARSENIC COMPOUNDS 
See also ARSENIDES 
Chemical analysis of ternary semiconductors by critical voltage 
measurements, 14:49780 (RA;US) 


ARSENIDES 

See also CADMIUM ARSENIDES 
GALLIUM ARSENIDES 
GERMANIUM ARSENIDES 
INDIUM ARSENIDES 
SILICON ARSENIDES 

Simulation of coherent growth during epitaxial heteroepitaxy of 

solid solutions, 14:49842 (RA;SU;in Russian) 


ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 


ARTIFICIAL INTELLIGENCE 

An overview of artificial intelligence applications to safeguards, 
14:49095 (J;US) 

Northeast Artificial Intelligence Consortium annual report 1987. 
Volume 3. Distributed artificial intelligence for communications 
network management. Interim report, December 1986- 
December 1987, 14:51566 (R;US) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 4. Research in automated photointerpretation. 
Interim report, December 1986-December 1987, 14:51567 
(R;US) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 7. Parallel, structural, and optimal techniques in 
vision. Interim report, December 1986-December 1987, 
14:51568 (R;US) 

Northeast Artificial Intelligence Consortium annual report, 1987. 
Volume 2, Part B. Discussing, using, and recognizing plans. 
Interim report, December 1986-December 1987, 14:51565 
(R;US) 

Parallel vision algorithms. Annual technical report No. 1, 1 Octo- 
ber 1986-30 September 1987, 14:51564 (R;US) 


ASBESTOS 

Amendments to the asbestos in schools provisions of TSCA: re- 
port to accompany H.R. 3893. Introduced in the House of 
Representatives, One Hundredth Congress, Second Session, 
June 27, 1988, 14:50647 (B;US) 

Asbestos and silicate pollution: Public health. July 1976-March 
1989 (Citations from Pollution Abstracts). Report for July 
1976-March 1989, 14:50625 (R;US) 

Asbestos substitutes. January 1978-July 1989 (Citations from 
the Rubber and Plastics Research Association data base). 
Report for January 1978-July 1989, 14:50011 (R;US) 

H.R. 5442: A bill to provide the Environmental Protection 
Agency and the public with additional information about as- 
bestos products. Introduced in the House of Representatives, 
One Hundredth Congress, Second Session, October 3, 1988, 
14:50902 (B;US) 

Health-hazard evaluation report HETA 87-017-1949, United 
Rubber Workers’ International Union, Akron, Ohio, 14:50620 
(R;US) 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 


AURORAL ZONES 


ASHES 

See also FLY ASH 

Application of X-ray emission spectroscopy in evaluating the en- 
vironmental impact of coal burning power plant, 14:50061 
(RA;XA) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 11, Apri+June 1989, 14:48837 
(R;US) 

ASIA 
See also CHINA 
JAPAN 
REPUBLIC OF KOREA 
USSR 

Pacific region coal trade, 14:49618 (RA;US) 

Pacific region oil product trade, 14:49621 (RA;US) 

Status and prospects of nuclear power programs in the Far 
East, 14:49609 (J;US) 

ASTEROIDS 

Global environmental effects of impact-generated aerosols: Re- 

sults from a general circulation model, 14:50916 (R;US) 
ATF TORSATRON 

Overview of the ATF [Advanced Toroidal Facility] Program, 
14:51407 (R;US) 

ATLAS SUPERCONDUCTING LINAC 

Development of a very-low-velocity superconducting linac, 
14:50379 (BA;US) 

ATMOSPHERIC CIRCULATION 

Documentation plan for the Terrain-Responsive Atmospheric 
Code model (TRAC), 14:50642 (R;US) 

Evaluation and sensitivity analyses results of the MESOPUFF I! 
model with CAPTEX (Cross-Appalachian Tracer Experiment) 
measurements. Final report, June 1986-December 1988, 
14:50617 (R;US) 

Fallout-particle-trajectory computations and fallout-particle ar- 
rival time calculations, 14:50678 (R;US) 

Real-time global mutual aid for atmopheric releases of radioac- 
tivity is possible today, 14:50644 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

A statistical intercomparison of temperature and precipitation 
predicted by four general circulation models with historical 
data, 14:50631 (R;US) 

ATOM TRANSPORT 
Atom transport and phase separation in irradiated Cu-Ni-Fe al- 
loys, 14:49747 (RA;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Supercomputers and the future of computational atomic scatter- 

ing physics, 14:50967 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 

See also HADRONIC ATOMS 

Fluorescence spectrum of a three-level atom interacting with 
two cavity modes, 14:51391 (R;SU) 

Nuclear polarization in heavy atoms and superheavy quasi- 
atoms, 14:50964 (R;DE;In German) 

Violation of the Cauchy-Schwarz inequality in collective Raman 
scattering, 14:51388 (R;SU) 

ATTICS 

Moisture measurements in residential attics containing radiant 

barriers: Final report, 14:49663 (R;US) 
AURORAE 

Low-altitude convection, precipitation, and current patterns in 

the baseline magnetosphere, 14:50953 (R;US) 
AURORAL ZONES 

IMF (input from magnetic field) Bz and solar-wind speed depen- 
dence for precipitating-ion hemispheric energy flux, 14:50956 
(R;US) 
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AUSTENITIC STEELS 


AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10T! 
STEEL-CR19NI10 

Environmentally assisted cracking in light water reactors, 
14:49252 (RA;US) 

interplanar spacing for various phases in austenitic stainless 
steels, 14:49794 (R;IN) 

On the measurement of the stacking-fault energies of face cen- 
tered cubic metal and austenitic stainless steels by X-ray 
diffraction, 14:49801 (R;BR;In Portuguese) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

STANDARDS 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 

Characterization of emissions from a methanol-fueled motor ve- 
hicle, 14:49728 (R;US) 

ORNL light-duty vehicles PC system, 14:49679 (R;US) 

Portable exhaust gas measuring system of high accuracy 
(study), 14:50632 (R;DE;in German) 

Turbulent diffusion behind vehicles: Experimentally determined 
influence of vortex pair in vehicle wake, 14:50621 (R;US) 

AUTOMOTIVE INDUSTRY 

Use of waste tyres as a fuel in a tyre remoulding factory. Ademon- 

stration at Colway Tyres Ltd. [Langley Moor], 14:49135 (R;GB) 
AUXILIARY SYSTEMS 

Ex-vessel fuel characterization results in the reactor building, 
14:49518 (J;US) 

Implementation of remote equipment at TMI-2 [Three Mile lIs- 
land Unit 2], 14:49544 (J;US) 

Long-term trend analysis of emergency-power diesel-generator 
reliability in German nuclear power plants, 14:49345 (R;IT) 

RCS characterization and SNM accountability: Trace fuel circu- 
lation in the RCS, reactor building and auxiliary building, 
14:49539 (J;US) 

Reactor fuel detection and distribution in the TMI-2 [Three Mile 
Island Unit 2] auxiliary building, 14:49541 (J;US). 

Reliability analysis of diesel generators (NPP emergency 
power), 14:49347 (R;IT) 

Reliability of emergency diesel generators used in French 
NPPs: Failure rate evaluation and failure-trends and disfunc- 
tions review, 14:49346 (R;IT) 

AVR REACTOR 

[AVR test program review]: Foreign trip report, May 17, 1989- 

May 26, 1989, 14:49502 (R;US) 


B MESONS 
See also B NEUTRAL MESONS 
Physical experiments of B-factories, 14:50995 (R;SU;In Russian) 
B NEUTRAL MESONS 
See also ANTI-B NEUTRAL MESONS 
Oscillations of B,-B-bary mesons, the fourth generation and 
Higgs particles, 14:51020 (RA;SU;In Russian) 
BACKSCATTERING 
Backscattering doses from various materials at the interface to 
water. Measurements using trimesic acid, 14:50827 (R;DD;In 
German) 
BACTERIA 
See also RHIZOBIUM 
RHODOPSEUDOMONAS 
Biochemical and genetic study of the regulation of the phy- 
topathogen bacterium pectinolysis and cellulolysis: Erwinia 
chrysanthemi, 14:49162 (R;FR;in French) 
BAG MODEL 
Cosmic string catalysis of skyrmion decay, 14:51037 (J;NL) 
J/PSI suppression as a signal for quark deconfinement, 
14:51061 (RA;ZA) 
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BALLISTIC MISSILE DEFENSE 
Dense plasma-jet propagation for endoatmospheric ballistic 
missile defense. Final report, 1 October 1986-30 June 1988, 
14:50573 (R;US) 
SDI (Strategic Defense Initiative) and the Soviet defense bur- 
den. Interim report, 14:49732 (R;US) 
Strategic Defense Initiative Program, 14:49603 (R;US) 
Strategic stability through the Strategic Defense Initiative. Study 
project, 14:49733 (R;US) 
The nuclear-mine threat to the carry-hard ICBM system, 
14:50579 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 


BARDEEN-COOPER-SCHRIEFFER THEORY 
See BCS THEORY 


BARIUM COMPOUNDS 
See also BARIUM OXIDES 
Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBazCu3O¢ 2, 14:49944 
(J;US) 
Cu-O chains in YBapCu307_5 and the phonon mechanism of 
high T, superconductivity, 14:51368 (R;SU) 
Effect of heat treatment on Y;Ba2Cu307_, ceramic supercon- 
ducting transition temperature, 14:51366 (RA;SU;In Russian) 
Highly sensitive infrared detector fabricated with thin film of 
high-T, Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 
Oxygen stoichiometry, structural transitions, and thermody- 
namic behavior of the YBagCu30, system, 14:49894 (R;US) 
Simulation of crystal structures by empirical atom-atom potentials. 
3. Effects of oxygen atom vacancies on the crystal structure 
and the superconducting transition temperature of the high- 
temperature superconductor YBa2Cu307_,, 14:49946 (J;US) 
Valence fluctuations in the YBaz,Cu3O7_, superconductor, 
14:49948 (J;US) 
BARIUM OXIDES 
Chemical Bonds 
Chemically bonded organic dispersants, 14:49939 (BA;US) 
Chemical Vapor Deposition 
Development of a real time monitor for superconductive thin film 
preparation, 14:49905 (R;US) 
Growth structure and properties of YBagCu307_, single crys- 
tals, 14:49923 (RA;SU;in Russian) 
Crystal Growth 
Growth and study of YBazCu30, crystals, 14:49926 (RA;SU;in 
Russian) 
Crystal Lattices 
Growth structure and properties of YBazCu3O07_, single crys- 
tals, 14:49923 (RA;SU;In Russian) 
Crystallization 
Low temperature crystallization of perovskites, 
(RA;SU;In Russian) 
Electronic Structure 
High resolution-angle resolved photoemission studies of high 
temperature superconductors, 14:49893 (R;US) 
Energy Gap 
Growth structure and properties of YBagCu307_; single crys- 
tals, 14:49923 (RA;SU;In Russian) 
Grain Orientation 
X-ray diffraction study of YBazCugO7_,, 14:49927 (RA;SU;In 
Russian) 
Magnetic Fiux 
Effects of shock-induced defects on 
YBapCu307_ 5, 14:49929 (R;US) 
Shock-induced defects and flux pinning in YBagCu3O07_5 + Ag 
composites, 14:49931 (R;US) 
Phase Transformations 
Twinning in monocrystalline films of YBapCu307_, high temper- 
ature superconductor, 14:49925 (RA;SU;In Russian) 
Physical Properties 
Rf performance of polycrystalline high-T. superconductors, 
14:49903 (R;US) 


14:49924 


flux pinning in 





Physical Radiation Effects 
Low temperature crystallization of perovskites, 
(RA;SU;In Russian) 
Superconductivity 
Growth and study of YBapCu,0, crystals, 14:49926 (RA;SU;In 
Russian) 
Laser deposition and properties of high temperature supercon- 
ducting films, 14:49921 (RA;SU;In Russian) 
Superconducting and microstructural properties of shock- 
compacted high-T. oxide powders, 14:49930 (R;US) 
Twinning 
Twinning in monocrystalline films of YBapCu307_, high temper- 
ature superconductor, 14:49925 (RA;SU;In Russian) 
Ultrasonic Testing 
Ultrasonic attenuation measurements on LuBazCu3O7 and 
HoBazCu307, 14:51374 (J;US) 
Vapor Plating 
Laser deposition and properties of high temperature supercon- 
ducting films, 14:49921 (RA;SU;In Russian) 
X-Ray Diffraction 
X-ray diffraction study of YBazCu3O7_,, 14:49927 (RA;SU;In 
Russian) 
BARNWELL FUEL PROCESSING PLANT 
The use of artificial intelligence for safeguard fuel reprocessing 
plants, 14:49087 (J;US) 
BARSEBAECK-1 REACTOR 
Airborne particles in the ventilation system of a BWR, 14:49392 
(RA;US) 
BARYONIUM 
Data analysis of an experiment to search for narrow lines in the 
inclusive spectrum of photons produced in proton-antiproton- 
annihilation at rest, 14:50996 (R;DE;In German) 
BASEMENTS 
Characterization of the radiological conditions of the reactor 
building basement and D-rings through thermoluminescent 
dosimeter readings, 14:49516 (J;US) 
Robotic characterization of the elevation of the TMI-2 [Three 
Mile Island Unit 2] reactor building, 14:49517 (J;US) 
TMl-2 [Three Mile Island Unit 2] reactor building basement con- 
crete activity distribution, 14:49538 (J;US) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BCS THEORY 
Exact solution of the BCS model, 14:51385 (RA;SU;in Russian) 
BEAM BENDING MAGNETS 
Orbit reversing magnets for the NBS-Los Alamos racetrack mi- 
crotron, 14:50438 (BA;US) 
Power supplies for the ring magnets of the synchrotron X-ray 
source at ANL, 14:50443 (BA;US) 
BEAM BUNCHERS 
Advanced Light Source Linac subharmonic buncher cavities, 
14:50427 (R;US) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM EMITTANCE 
Novel nonintercepting diagnostic techniques for low-emittance 
relativistic electron beams, 14:50473 (J;NL) 
BEAM FOCUSING MAGNETS 
Mechanical design of a large bore quadrupole triplet magnet, 
14:50442 (BA;US) 
The neutrino horn 300 Kiloampere pulsed power supply at 
Brookhaven National Laboratory, 14:50459 (BA;US) 
BEAM INJECTION 
See also !ON BEAM INJECTION 
NEUTRAL ATOM BEAM INJECTION 
Six-dimensional beam matching for axial injection into a cy- 
clotron, 14:50420 (R;FR) 
BEAM MONITORS 
Design of the AGS Booster beam position monitor system, 
14:50414 (R;US) 


14:49924 


BERYLLIUM 8 TARGET 


Detection of coherent X-ray transition radiation and its applica- 
tion to beam diagnostics, 14:50474 (J;NL) 
TOPAS 2 - a high-resolution tagging system at the Bonn 
SAPHIR detector, 14:50509 (R;DE;In German) 
BEAM NEUTRALIZATION 
lon related problems for the XLS ring, 14:50391 (R;US) 
BEAM OPTICS 
Optical tuning of arcs and final focus section of the Standard 
Linear Collider (SLC), 14:50398 (R;FR;In French) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM PULSERS 
Experimental investigation of a fast-acting exploding metallic foil 
opening switch, 14:50436 (R;US) 
BEAM SEPARATORS 
Design and construction of electrostatic separators for TRISTAN 
Main Ring, 14:50483 (R;JP;In Japanese) 
BEAM TRANSPORT 
Heavy ion secondary beam course, 14:50402 (RA;JP;In Japan- 
ese) 
Pinch effect of the ion beam pulse propagating in a plasma 
channel, 14:51425 (RA;JP) 
BEAM-BEAM INTERACTIONS 
Linear collider beam-beam problem, 14:50394 (BA;US) 
Renormalization theory of beam-beam interaction in electron- 
positron colliders, 14:50401 (R;US) 
BEAM-PLASMA SYSTEMS 
Penetration of an energetic D° beam into an ETR plasma, 
14:51451 (J;NL) 
Pinch effect of the ion beam pulse propagating in a plasma 
channel, 14:51425 (RA;JP) 
Selfmodification in a system of modulated ion beam-plasma, 
14:51420 (RA;SU;In Russian) 
BEAMS 
See also ION BEAMS 
Measurements of reaction cross section with neutron and 
proton-rich radioactive beams, 14:51092 (R;FR) 
BEETLES 
Radiation-induced changes in the cuticular hydrocarbons of the 
granary weevil and their relationship to desiccation and adult 
mortality, 14:50836 (R;US) 
BELGIAN REACTOR 3 
See BR-3 REACTOR 
BENZALDEHYDE 
Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 
BENZENE 
Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 
BENZOIC ALDEHYDE 
See BENZALDEHYDE 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BENZYL ALCOHOL 
Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 
BERING SEA 
Synthesis of information on the effects of noise and disturbance 
on major haulout concentrations of Bering Sea pinnipeds. Fi- 
nal report, 14:50692 (R;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERYLLIUM 
Indium-115(n,n') and ®°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 
Leakage neutron spectra from beryllium, lead and uranium 
spheres at the energy of 14 MeV, 14:51208 (RA;SU;In Russian) 
Neutron leakage multiplication from beryllium spheres, 
14:51510 (J;NL) 
BERYLLIUM 9 TARGET 
Experimental studies of photoinduced reactions on nuclei in the 
energy range 220-450 MeV, 14:51095 (R;DE;In German) 
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BERYLLIUM COMPOUNDS 


BERYLLIUM COMPOUNDS 

Effects of mass enhancement on cooper pairing in heavy- 
fermion superconductors, 14:51357 (BA;US) 

Pulse radiolysis studies of berkelium(|II): preparation and identi- 
fication of berkelium(lIl) in aqueous perchlorate media, 
14:50234 (J;US) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETATRONS 

Measurement and performance of the Fermilab Antiproton 
Source Debuncher Betatron Stochastic Cooling System, 
14:50458 (BA;US) 

BEVALAC 
Energy management at the Bevalac, 14:50446 (BA;US) 
Mixing and matching bevalac programs, 14:50372 (BA;US) 
BEVERAGE INDUSTRY 

Concentration of pot ale in a malt whisky distillery by the use of 
waste heat. A demonstration at Arthur Bell and Sons Ltd. 
[Buckie], 14:49692 (R;GB) 

Use of a heat pump in the distillation of malt whisky. A demon- 
stration at International Distillers and Vintners Ltd. [Mulben], 
14:49695 (R;GB) 

BINARY ALLOY SYSTEMS 

Applications of the Moessbauer effect to the study of the glass 

forming ability of Mg-based binary alloys, 14:51282 (RA;BR) 
BINARY STARS 

Bowen fluorescence in Scorpius X-1, 14:50950 (J;US) 

Observing primeval galaxies and dark matter with lairts. Final 
report, 1 February 1985-31 August 1988, 14:50936 (R;US) 

BIOASSAY 

See also IMMUNOASSAY 

Effects of environmental and experimental design factors on cul- 
turing and testing of Ceriodaphnia dubia: Final report, 
14:50890 (R;US) 

The assembly and analysis of short-term genotoxicity test data: 
An ICPEMC Committee 1 working paper, 14:50829 (R;US) 

BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
FERMENTATION 

Anaerobic filter. Full-scale demonstration plant for digestion of 
liquid fraction from separated manures, 14:49155 (R;DK;In 
Danish) 

Influence of monensine on degradation in biogas plants, 
14:49131 (R;DK;in Danish) 

BIOGAS 
See METHANE 
BIOGAS PROCESS 
Biogas continuous production for rural small-size motors, 
14:49144 (R;FR;In French) 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOINTRUSION 

Development of corrective measures technologies for the long- 
term stabilization of shallow land burial sites in semiarid 
environments, 14:48992 (R;US) 

BIOLOGICAL DOSEMETERS 

Radiation-induced biochemical changes in blood and Urine : a 

Review, 14:50867 (RA;JP;In Japanese) 
BIOLOGICAL EXTINCTION 

Iridium abundance measurements across bio-event horizons in 

the fossil record, 14:50914 (R;US) 
BIOLOGICAL MATERIALS 

Biopolymers. January 1970-July 1989 (Citations from the US 
Patent data base). Report for January 1970-July 1989, 
14:50010 (R;US) 

Contact microscopy with a soft x-ray laser, 14:50300 (BA;US) 


Study of a large rapid ashing apparatus and a rapid dry ashing 
method for biological samples and its application, 14:50511 
(R;CN;In Chinese) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOLOGICAL SHIELDS 

Account for nonlinear concrete loads when calculating reactor 
dry shield in the form of a thick-wall cylinder, 14:49355 
(RA;SU;In Russian) 

Calculational study of radiation-thermal shield with forced cool- 
ing, 14:49357 (RA;SU;In Russian) 

Studying the thermal state of dry radiation shield by heat pipes, 
14:49356 (RA;SU;In Russian) 

BIOLOGICAL STRESS 

Effects of chemical protective clothing and masks, and two 
drinking-water delivery systems on voluntary dehydration. Fi- 
nal report, July 1987-April 1989, 14:50244 (R;US) 

BIOLOGICAL TESTING 

See BIOASSAY 

BIOLOGICAL VARIABILITY 

interindividual variation with respect to DNA repair in human 

cells, 14:50786 (R;US) 
BIOLOGICAL WARFARE 

Biological defense research program. Final report, 14:51617 
(R;US) 

BIOLOGICAL WARFARE AGENTS 

Biological defense research program. Final report, 14:51617 
(R;US) 

BIOMASS CONVERSION PLANTS 

Investigation of introduction of sludge to biogas and compost- 
producing waste processing plant, 14:49154 (R;DK;In Danish) 

BIOREACTORS 

Effects of the diffusion with chain enzymatic reactions. Opti- 
mization of a fixed glucoamylase reactor for the hydrolysis of 
maltodextrins, 14:49160 (R;FR;In French) 

BIOSPHERE 
Canopy stomatal conductance, 14:50591 (R;US) 
BIOTECHNOLOGY 

Bioprocessing applications in the management of nuclear and 
chemical wastes, 14:49158 (RA;US) 

Energy Biosciences: Annual report and summaries of FY 1989 
activities, 14:49149 (R;US) 

BIPYRIDINES 

Reactions of polypyridylchromium(Il) ions with oxygen: determi- 
nation of the self-exchange rate constant of O,/O2-, 
14:50210 (J;US) 

Reductive quenching of *E Cr(bpy)3°* by Fe®*+ and Cr(bpy)s**, 
14:50188 (J;US) 

BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 

See HDEHP 

BISMUTH 

[Laboratory for Energy-Related Health Research] annual report, 

fiscal year 1988, 14:50828 (R;US) 
BISMUTH 209 TARGET 

Non-equilibrium component in photoneutron spectra from inter- 

mediate and heavy nuclei, 14:51078 (RA;SU;In Russian) 
BISMUTH OXIDES 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 

Rf performance of polycrystalline high-T. superconductors, 
14:49903 (R;US) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 

Characterization of nickel and vanadium compounds in tar sand 
bitumen by UV-VIS spectroscopy and size exclusion chro- 
matography coupled with element specific detection, 
14:48889 (J;US) 

Thermal decomposition of Tipton Member, Green River Forma- 
tion oil shale from Wyoming: Topical report, 14:48888 (R;US) 

BITUMINOUS COAL 

Novel dispersed catalysts for hydropyrolysis and low tempera- 

ture hydrogeneration of coals, 14:48781 (R;US) 
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BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTS 

See EXPLOSIONS 
BLENDING 

See MIXING 
BLOCKING 

See CHANNELING 
BLOOD 

Some thoughts on tolerance, dose, and fractionation in boron 
neutron capture therapy, 14:50814 (BA;US) 

BLOOD CHEMISTRY 

Radiation-induced biochemical changes in blood and Urine : a 

Review, 14:50867 (RA;JP;In Japanese) 
BLOOD CIRCULATION 

On micro- and macrocirculatory effects of the whole body expo- 
sure at graduated doses of +-rays on the rabbit, 14:50865 
(RA;JP;In Japanese) 

BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION 

Effects of acute radiation injuries on blood coagulation, 

14:50868 (RA;JP;in Japanese) 
BNL 

Early AEC safeguards and TSO beginnings, 14:49074 (J;US) 

Mechanical support and transport system used for the neutrino 
hom system at Brookhaven National Laboratory, 14:50376 
(BA;US) 

Neutrino horn power supply operational experience, 14:50460 
(BA;US) 

Radiation safety systems at the NSLS (national synchrotron 
light source), 14:50373 (BA;US) 

The neutrino horn 300 Kiloampere pulsed power supply at 
Brookhaven National Laboratory, 14:50459 (BA;US) 

BODY BURDEN 

Cs-137 retention in man: Validation of stochastic predicting 
model, 14:50854 (R;IT;In Italian) 

Organ burdens and excretion rates of inhaled uranium - compu- 
tations using ICRP model, 14:51220 (R;IN) 

BODY WAVES S (SEISMIC) 

See SEISMIC S WAVES 

BOGS 
See SWAMPS 
BOHUNICE A-1 REACTOR 

Decontamination for decommissioning of nuclear power reac- 

tors, 14:50224 (RA;XA) 
BOILERS 

Compliance testing of hot-water and steam boilers, Shaw Afb, 
South Carolina. Final report, 14:50342 (R;US) 

Model boiler cost analysis for controlling particulate matter (pm) 
emissions from small steam-generating units. Final report, 
14:50349 (R;US) 

Model boiler cost analysis for controlling sulfur dioxide (SO2) 
emissions from small steam-generating units. Final report, 
14:50347 (R;US) 

New principles of combustion in relation to small wood-fueled 
boilers. Final report, 14:50344 (R;DK;In Danish) 

Overview of the regulatory baseline, technical basis, and alterna- 
tive control levels for sulfur dioxide (SO2) emission standards 
for small steam generating units. Final report, 14:50346 (R;US) 

Overview of the regulatory baseline, technical basis, and alter- 
native control levels for particulate matter (pm) emission 
standards for small steam generating units. Final report, 
14:50348 (R;US) 

Projected impacts of alternative particulate matter new source 
performance standards for industrial-commercial-institutional 
nonfossil fuel-fired steam-generating units. Final report, 
14:50350 (R;US) 

Technical and economic assessment of NOx reduction using 
cyanuric acid technology. Topical report, February 1989, 
14:50351 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 


BORON ISOTOPES 


BONE CELLS 
[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 
BONE MARROW 
Bone marrow transplantation in Japan, 14:50861 (RA;JP;In 
Japanese) 
HLA in bone marrow transplantation, 14:50872 (RA;JP:in 
Japanese) 
BOR-60 REACTOR 
Fuel assembly non-stationary temperature field analysis ac- 
counting full or partial loss of flow, 14:49470 (R;SU;In Russian) 
BOREHOLES 
Development of digital borehole televiewer system (Part 1). 
Data acquisition system, 14:49180 (RA;JP;In Japanese) 
Effects of a fracture on the propagation of the acoustic wave 
around a borehole, Solution by calculus of finite differences, 
14:49178 (RA;JP;In Japanese) 
Observation of inner borehole wall by the borehole scanner sys- 
tem, 14:49181 (RA;JP;in Japanese) 
Technical position on postclosure seals, barriers, and drainage 
system in an unsaturated medium, 14:49001 (R;US) 
BORIC ACID 
Enriched boric acid for PWR application: Cost evaluation study 
for a twin-unit PWR: Final report, 14:49382 (R;US) 
BORON 
Boron crystal preparation by plasma arc melting method, 
14:50126 (RA;SU;in Russian) 
Determination of boron in nuclear grade sodium metal, 
14:50066 (R;IN) 
Elimination of soluble boron for a new PWR [pressurized water 
reactor] design: Final report, 14:49279 (R;US) 
The role of grain boundaries on the strength, ductility and tough- 
ness of LI, intermetallic compounds: Progress report, [March 
12, 1988—July 14, 1989], 14:49786 (R;US) 
BORON 10 
The atomic weight and isotopic composition of boron and their 
variation in nature, 14:50085 (R;US) 
BORON 10 TARGET 
Evaluation of the experimental data on the 'B(n,t) reaction, 
14:51097 (RA;SU;In Russian) 
BORON 11 
The atomic weight and isotopic composition of boron and their 
variation in nature, 14:50085 (R;US) 
BORON ALLOYS 
Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 
Improvement in intrinsic coercivity of sintered Fe-Nd-B magnets 
by the introduction of non-magnetic dispersoids, 14:49890 
(J;US) 
Proton microprobe investigation of the component distribution in 
amorphous metallic alloys, 14:49817 (RA;SU;In Russian) 
Study of the Feo gs Bo.12 metastable alloy, 14:51263 (RA;BR) 
BORON BROMIDES 
Synthesis of high-purity boron tribromide, 14:50134 (RA;SU;in 
Russian) 
BORON CARBIDES 
Computer synthesis of ceramic preforms for molten-metal infil- 
tration, 14:49928 (R;US) 
Synthesis of nonoxide ceramic powders by solid combustion 
processes, 14:49938 (BA;US) 
BORON COMPOUNDS 
See also BORON BROMIDES 
BORON CARBIDES 
Adsorption method of deep purification of the 3-5-th group ele- 
ment alkoxides, 14:50133 (RA;SU;in Russian) 
Boron compounds for neutron capture therapy, 14:50816 (BA;US) 
Installation and testing of an optimized epithermal neutron beam 
at the Brookhaven Medical Research Reactor (BMRR), 
14:50811 (R;US) 
Reaction chemistry of tris(trimethylsilyl)amine with monohalobo- 
ranes, 14:50193 (J;US) 
BORON ISOTOPES 
See also BORON 10 
BORON 11 
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The atomic weight and isotopic composition of boron and their 
variation in nature, 14:50085 (R;US) 
BORON LINED COUNTERS 
Development of the process of electrophoresis deposition of the 
boron on aluminium substrate to be used in the construction 
of neutron detectors, 14:50521 (R;BR;in Portuguese) 
BOROSILICATE GLASS 
Design and test of the borosilicate glass burnable poison rod for 
Qinshan nuclear power plantcore, 14:49363 (R;CN;In Chinese) 
Establishing the acceptability of Savannah River Plant waste 
glass, 14:48955 (R;US) 
TEM [transmission electron microscopy] examination of irradi- 
ated waste glass, 14:50020 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 
See also GLUONS 
MESONS 
Algebraic characterization of the Witten vertex, 14:51028 (R;AT) 
Geometrical interpretation of boson models of nuclear structure, 
14:51176 (RA:ZA) 
Partition function for two level parabosonic systems, 14:51041 
(J;US) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BR-3 REACTOR 
Data summary report for fission product release test VI-2, 
14:49494 (R;US) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
See also CEREBRUM 
Computerized axial tomographic and magnetic resonance imag- 
ing scan follow-up of two patients after boron neutron capture 
therapy for glioblastoma multiforme, 14:50818 (BA;US) 
Some thoughts on tolerance, dose, and fractionation in boron 
neutron capture therapy, 14:50814 (BA;US) 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRAZIL 
Application of neutron activation analysis to trace elements in 
environmental aerosol samples in Sao Paulo, Brazil, 
14:50050 (RA;XA) 
BREAKDOWN 
Studies of the propagation of short-burst, high-power microwave 
radiation through neutral and ionized media. Final report, 1 
December 1985-30 November 1988, 14:50980 (R;US) 
BREAKUP REACTIONS 
Investigation of the intermediate-energy deuteron breakup reac- 
tion, 14:51157 (R;US) 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Benchmarks 
A benckmark-problem specification and calculation using sen- 
sibl, a one- and two-dimensional sensitivity and uncertainty 
analysis code of the AARE system, 14:51508 (J;NL) 
Breeding Ratio 
Experimental results for phase II of the JAERI/USDOE collabo- 
rative program on fusion blanket neutronics, 14:51517 (J;NL) 
Ceramics 
Current experimental activities for solid breeder development, 
14:51528 (J;NL) 
Corrosion 
Lithium corrosion/mass transfer test facility, 14:51525 (J;NL) 
Design 
Activation studies on ThO.-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 
Indium-115(n,n') and 9°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 
Heat Transfer 
Lithium corrosion/mass transfer test facility, 14:51525 (J;NL) 
Thermal hydraulic considerations in liquid-metal-cooled compo- 
nents of tokamak fusion reactors, 14:51453 (R;US) 
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Liquid Flow 
MHD flow tailoring in first wall coolant channels of self-cooled 
blankets, 14:51533 (J;NL) 
MHD thermal hydraulic analysis of three-dimensional liquid- 
metal flows in fusion blanket ducts, 14:51532 (J;NL) 
Neutron Flux 
Estimation of neutron flux in liquid (FLIBE) wall of waterfall type 
ICF reactor, 14:51465 (RA;JP) 
Neutron Spectra 
Experimental results for phase II of the JAERI/USDOE collabo- 
rative program on fusion blanket neutronics, 14:51517 (J;NL) 
Neutron Transport 
Neutron source and field characteristic measurements for 
JAERVUSDOE phase-ll experiments on fusion blanket neu- 
tronics, 14:51524 (J;NL) 
Tritium breeding measurements in a lithium blanket module with 
Pb/Be multipliers at the LOTUS facility, 14:51544 (J;US) 
Nuclear Reaction Kinetics 
Experimental results for phase II of the JAERI/USDOE collabo- 
rative program on fusion blanket neutronics, 14:51517 (J;NL) 
Performance 
Design analysis and optimization of self-cooled lithium blankets 
and shields, 14:51512 (J;NL) 
Radiation Heating 
Measurements of gamma-ray heating in lithium-oxide, graphite 
and iron slab assemblies bombarded by D-T neutrons, 
14:51509 (J;NL) 
Reactor Accidents 
Behavior of radioactive species during water injection into alloy 
breeder material, 14:51503 (R;US) 
Reliability 
A helium-cooled solid breeder concept for the tritium-producing 
blanket of the international thermonuclear experimental reac- 
tor, 14:51538 (J;US) 
Sintering 
Relationship between fabrication parameters and structural char- 
acteristics of sintered lithium orthosilicate, 14:51535 (J;NL) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 
Automatic control of clay preparation at a brick plant. A demon- 
stration at Salvesen Brick [Cheadle], 14:49693 (R;GB) 
BRINES 
The role of biotechnology in the treatment of geothermal resid- 
ual sludges, 14:49189 (R;US) 
BROMINE IODIDES 
See lODINE BROMIDES 
BRONCHOGENIC CARCINOMA 
See RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN AGS 
Assembly techniques used in construction of neutrino horns at 
BNL, 14:50457 (BA;US) 
BNL status and plans, 14:50360 (R;US) 
Design of the AGS Booster beam position monitor system, 
14:50414 (R;US) 
Progress in the AGS upgrade projects, 14:50358 (R;US) 
Studies on the chromaticity correction and dynamic aperture of 
the AGS booster, 14:50392 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
The Relativistic Heavy lon Collider at Brookhaven, 14:50359 
(R;US) 
BUBBLE CHAMBERS 
Laser pulse stretching via enhanced closed loop control with 
slow Q-switching, 14:50307 (BA;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
Capacity vulnerability indicators for strategic and critical materi- 
als. Final report, October 1986-June 1988, 14:49600 (R;US) 





BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
FEDERAL BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Air cleaners and indoor air quality, 14:50614 (R;US) 
Air infiltration measurement techniques, 14:49667 (R;US) 
Continuous and passive environmental radon monitoring: Mea- 
suring methods and health effects. January 1975-July 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-July 1989, 14:50641 (R;US) 
Diagnostic approaches to better solutions of radon IAQ prob- 
lems, 14:50662 (RA;SE) 
Energy Conservation in Buildings, 14:49645 (R;FR) 
Illinois state buildings energy expense study: FY88 and pro- 
jected FY89-91, 14:49623 (R;US) 
Modified building technique to protect against radon from the 
ground, 14:50635 (RA;SE) 
Radon in residential buildings - examples of different types of 
structural counter-measures, 14:50634 (RA;SE) 
Use of straw as an alternative fuel. A demonstration at Woburn 
Abbey. [Milton Keynes], 14:49136 (R;GB) 
Wind/seismic comparisons for upgrading existing structures, 
14:50280 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BURNABLE POISONS 
Design and test of the borosilicate glass burnable poison rod for 
Qinshan nuclear power plant core, 14:49363 (R;CN;In Chinese) 
BURNERS 
See also GAS BURNERS 
Development and test of a catalytic radiant burner for NO,-poor 
combustion of methanol, 14:50343 (R;DE;In German) 
Test data of a multiple staged mixing burner (MSM-burner) us- 
ing fuel staging, 14:48839 (R;DE;In German) 
BURNOUT 
Advanced neutron source design: burnout heat flux correlation 
development, 14:49405 (J;US) 
BURNUP 
Prolonged fuel burnup in advanced LWRs, 14:49290 (RA;XA) 
BURSA OF FABRICIUS 
See LYMPHATIC SYSTEM 
BURST REACTORS 
See PULSED REACTORS 
BUSES 
Hydrostatic transmission in relation to energy storage. Part 1. 
Report, 14:49681 (R;DK;In Danish) 
Hydrostatic transmission in relation to energy storage. Part 2. 
Apppendix D - H, 14:49682 (R;DK;In Danish) 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
ENEL-4 REACTOR 
GARIGLIANO REACTOR 
HDR REACTOR 
LA SALLE COUNTY-2 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
MONTALTO DI CASTRO-1 REACTOR 
MONTALTO DI CASTRO-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PERRY-1 REACTOR 
PERRY-2 REACTOR 
VAK REACTOR 
WNP-2 REACTOR 
Computerized Simulation 
LWR [Light Water Reactor] power plant simulations using the 
AD10 and AD100 systems, 14:49237 (R;US) 
Decontamination 
Effectiveness of selected decontamination methods, 14:49478 
(RA;US) 


BWR TYPE REACTORS 
Reactor Materials 


Sourcebook for chemical decontamination of nuclear power 
plants, 14:49381 (R;US) 
Demineralizers 
Optimal reduction of humus in demineralization, 14:49266 
(R;SE;In Swedish) 
Engineered Safety Systems 
Global trends in reactor design, 14:49353 (R;IT;In Italian) 
Fission Products 
ESF system fission product retention effectiveness, 14:49476 
(RA;US) 
Fuel Element Failure 
Methodology estimating number of failed fuel rods and defect 
size: Final report, 14:49383 (R;US) 
Hvac Systems 
HVAC performance monitoring in a high temperature environ- 
ment, 14:49262 (RA;US) 
Loss Of Coolant 
SCDAP/RELAP5/MOD2 code manual: User’s guide and input 
requirements, 14:49495 (R;US) 
Modifications 
Status report on light water reactor development in Finland, 
14:49287 (RA;XA) 
Performance 
Benefits and limitations in the use of performance indicators 
(Caorso NPP, Italy), 14:49241 (R;IT) 
Pipes 
Degraded Piping Program - Phase Il, 14:49291 (RA;US) 
Environmentally assisted cracking in light water reactors, 
14:49252 (RA;US) 
Pressure Vessels 
Surveillance data bases, analysis, and standardization program 
1988 annual report, 14:49250 (RA;US) 
Radiation Monitoring 
Current problems in the assessment of the effectiveness of ra- 
dioiodine release control, 14:49389 (RA;US) 
Reactor Accidents 
SCDAP/RELAP5/MOD2 code manual: RELAPS5 code structure, 
system models, and solution methods, 14:49492 (R;US) 
SCDAP/RELAPS5/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 
Reactor Components 
Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 
Final developments, validation and technology transfer for AE 
and SAFT-UT, 14:49255 (RA;US) 
Final evaluation of advanced and current leak detection sys- 
tems, 14:49256 (RA;US) 
Reactor Cooling Systems 
BWR hydrogen water chemistry guidelines: 1987 Revision, 
14:49244 (R;US) 
Corrosion-product release in light water reactors: Final report, 
14:49246 (R;US) 
Nuclear plant aging research on high pressure injection sys- 
tems, 14:49490 (R;US) 
SCDAP/RELAP5/MOD2 code manual: User’s guide and input 
requirements, 14:49495 (R;US) 
Reactor Cores 
VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
1, Mathematical modeling: Revision 3, 14:49455 (R;US) 
VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
2, User’s manual: Revision 3, 14:49456 (R;US) 
VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
3, Programmer’s manual: Revision 3, 14:49457 (R;US) 
Reactor Decommissioning 
Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware, 14:49483 (RA;US) 
Radionuclide source term measurements for decommission as- 
sessments (B2880-7), 14:49477 (RA;US) 
Reactor Materials 
Review of the status of nondestructive measurement techniques 
to quantify material property degradation due to aging and 
planning for further evaluation, 14:49258 (RA;US) 
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BWR TYPE REACTORS 
Reactor Operation 


Reactor Operation 
Licensee Event Report (LER) compilation for month of July 
1989, 14:49323 (R;US) 
Reactor Safety 
Nuclear Safety: Technical progress review, July-September 
1989, 14:49508 (R;US) 
US Advanced Light Water Reactor Program; overall objective, 
14:49485 (RA;US) 
US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 
[Fission product transport processes in reactor accidents]: For- 
eign trip report, May 19-27, 1989, 14:49501 (R;US) 
[Thermal reactor safety]: Foreign trip report, October 1, 1988— 
October 9, 1988, 14:49500 (R;US) 
Reactor Stability 
Stability of natural circulation with gravity-induced flashing, 
14:49269 (J;US) 
Reactor Vessels 
Heavy-Section Steel Technology Program: Semiannual 
progress report, October 1988—March 1989, 14:49263 (R;US) 
Viscoplastic stress-strain characterization of A533 grade B class 
1 steel, 14:49264 (R;US) 
Scram 
Operating experience feedback report: Progress in scram re- 
duction: Commercial power reactors, 14:49480 (R;US) 
Seismic Effects 
Linear and nonlinear response of structures and equipment to 
California and eastern United States earthquakes: Final re- 
port, 14:49458 (R;US) 
Seismic reliability tests for large components and equipment of 
nuclear power plants, 14:49365 (RA;IT) 
Soil-Structure Interactions 
Seismic reliability tests for large components and equipment of 
nuclear power plants, 14:49365 (RA;IT) 
Spent Fuel Storage 
Oxidation behavior of spent UOz fuel, 14:48916 (J;US) 
Spent Fuels 
Analysis of spent fuel heat production, 14:49259 (RA;US) 
Stainless Steels 
Long-term aging embrittlement of cast duplex stainless steels in 
LWR (light water reactor) systems, 14:49253 (RA;US) 
Steam Generators 
Eddy-current inspection for steam generator tubing program an- 
nual progress report for period ending December 31, 1988, 
14:49257 (RA;US) 
Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 
Water Chemistry 
in-plant measurement of corrosive ions in water: Final report, 
14:49245 (R;US) 
Optimal reduction of humus in demineralization, 14:49266 
(R;SE;in Swedish) 


Cc 


C INVARIANCE 
Basic symmetry, 14:51004 (RA;JP) 
This was the particle physics that was: The years from P and C 
violation to CP violation, 14:51042 (R;US) 
C-1430 RESONANCES 
See MESONS 
CABLES 
Laboratory tests on the role of impurities in semiconducting 
shield materials on the degradation of XLPE cable insulation, 
14:50000 (R;US) 
CABRI REACTOR 
Study of thermal and hydraulic phenomena accompanying a 
rapid power excursion on a heating channel, 14:49503 (TG;US) 
CADARACHE SWIMMING POOL REACTOR 
See CABRI REACTOR 
CADMIUM 
Electromigration of zinc and cadmium in liquid gallium of antim- 
ony and bismuth in liquid indium, 14:49836 (RA;SU;in Russian) 
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Regularities of deposition and properties of films prepared from 

organometallic compounds, 14:49844 (RA;SU;In Russian) 
CADMIUM 108 

Gamma radiation in the ‘'8Cd(n,n’'y) and '8Cd(n- 

batres,-y)'°°Cd reactions, 14:51136 (RA;SU;In Russian) 
CADMIUM 109 

Gamma radiation in the ‘8Cd(n,n’y) and 'Cdi(n- 

batres,y)'°°Cd reactions, 14:51136 (RA;SU;In Russian) 
CADMIUM 110 TARGET 

Cross section of neutron radiative capture by 1!°Cd and '4Cd 

at 0.5-2.2 MeV energy, 14:51138 (RA;SU;In Russian) 
CADMIUM 114 TARGET 

Cross section of neutron radiative capture by '1°Cd and ''4Cd 

at 0.5-2.2 MeV energy, 14:51138 (RA;SU;In Russian) 
CADMIUM ALLOYS 

Analysis of impurities in CMT epitaxial layers grown by, 

14:50075 (RA;SU;In Russian) 
CADMIUM ARSENIDES 

Preparation of high-purity ZnAs. and CdAs. monocrystals, 

14:50142 (RA;SU;In Russian) 
CADMIUM COMPLEXES 

Application of sorbent with iminodiacetic acid functional groups to 
transition metal ion separation, 14:50147 (RA;SU;In Russian) 

Development of separation methods of element pairs with close 
properties with the use of macrocyclic complexones, their ap- 
plication in analysis, 14:50078 (RA;SU;In Russian) 

CADMIUM COMPOUNDS 
See also CADMIUM ARSENIDES 
CADMIUM SELENIDES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Conversion electron Moessbauer spectroscopy study of R.F. 
sputtered Cdo 95 Feo.o5 Te thin films, 14:51267 (RA;BR) 

Investigation into solid-melt equilibrium in dimethyl cadmium- 
impurities system by directed crystallization, 14:50132 
(RA;SU;in Russian) 

Kinetics of dimethyl cadmium thermal decomposition in gas 
phase, 14:50121 (RA;SU;In Russian) 

Mass transfer and pyrolysis of cadmium and tellurium alkyl 
derivatives at low pressure, 14:50122 (RA;SU;In Russian) 

Mass-spectrometric study of simultaneous thermal decomposi- 
tion of cadmium and tellurium alkyl compounds, 14:50120 
(RA;SU;in Russian) 

Physicochemical foundations of preparation of high-purity alkyl! 
compounds of the 2-6-th group elements, 14:50128 
(RA;SU;In Russian) 

Synthesis and deep purification of diethyl tellurium and dimethyl 
cadmium, 14:50129 (RA;SU;In Russian) 

Systematism of crystallochemical phenomena in divalent metal 
metavanadates, 14:50108 (RA;SU;In Russian) 

CADMIUM SELENIDES 

New strategies for display devices based on II-VI materials. 

Technical report, 14:49952 (R;US) 
CADMIUM SULFIDES 

New strategies for display devices based on II-VI materials. 
Technical report, 14:49952 (R;US) 

Peculiar features of production and properties of metastable lay- 
ers of Pb;_, CdS solid solutions, 14:49915 (RA;SU;iIn 
Russian) 

CADMIUM TELLURIDE SOLAR CELLS 

Analysis of loss mechanisms in polycrystalline thin-film solar 
cells: Annual subcontract report, 1 April 1988-31 March 
1989, 14:49164 (R;US) 

CADMIUM TELLURIDES 

Indium proton-stimulated diffusion in HgCdTe crystals, 14:51334 
(RA;SU;In Russian) 

Photoluminescence of cadmium telluride high-purity epitaxial 
layers fabricated by chemical metallo-organic compound va- 
por deposition, 14:51340 (RA;SU;In Russian) 

Regularities of deposition and properties of films prepared from 
organometallic compounds, 14:49844 (RA;SU;in Russian) 

XPS study of CdTe surface layers: Effects of hydrogen, 
14:49768 (RA;US) 





CAES 

See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 

See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE 

Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 

CALCITONIN 

Development of a hurnan calcitonin radioimunoassay, with ’in 
house’ reagent production, for application to the early diagno- 
sis of medullary thyroid carcinoma, 14:50823 (R;BR;In 
Portuguese) 

CALCIUM 

Energy- and angle-resolved photoelectron spectroscopy of neg- 

ative ions, 14:50978 (J;NL) 
CALCIUM 40 REACTIONS 

Dielectron production in Ca+Ca collisions at 1.0 and 2.0 A GeV, 

14:51121 (J;NL) 
CALCIUM 40 TARGET 

Dielectron production in Ca+Ca collisions at 1.0 and 2.0 A GeV, 
14:51121 (J;NL) 

On the dependence of antinucleon polarization on characteris- 
tics of central and spin-orbital interaction with a nucleus, 
14:51192 (RA;SU;In Russian) 

CALCIUM 41 TARGET 

[Measurement of the elastic magnetic form factor of *’Ca]: For- 

eign trip report, April 1-9, 1987, 14:51118 (R;US) 
CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

Inorganic geochemical investigations of spent oil shales, 
14:48887 (R;US) 

CALCIUM IONS 

Close encounters of the multiple-capture kinds: Ca ions in Ar, 

14:50975 (J;NL) 
CALCIUM OXIDES 

Comparative SO2 reactivity of CaO derived from CaCO; and 
Ca(OH)>, 14:49210 (R;US) 

Rf performance of polycrystalline high-T; superconductors, 
14:49903 (R;US) 

CALDERAS 

Gravity anomalies and analysis around Onikobe caldera, north- 
east Japan, 14:49186 (RA;JP;in Japanese) 

Scientific core hole Valles caldera No. 2b (VC-2b), New Mexico: 
Drilling and some initial results, 14:49175 (R;US) 

CALIBRATION STANDARDS 

DOE radiological calibrations intercomparison program: Results 

of fiscal year 1988, 14:51230 (R;US) 
CALIFORNIA 

Central California coastal air-quality model validation study: 
Data analysis and model evaluation, 14:50608 (R;US) 

Vertical and horizontal fluxes of selected radionuclides and 
trace metals off the coast of Southern California: Semiannual 
report, 15 November 1988—14 May 1989, 14:50933 (R;US) 

CALIFORNIUM 252 

Calculation of fission neutron spectra with incorporation of frag- 
ment spin and preacceleration neutron emission, 14:51179 
(RA;SU) 

Theory of fission neutron emission, 14:51178 (RA;SU) 

CALORIMETERS 
Floating data acquisition system for microwave calorimeter 
measurements on MTX: Revision 1, 14:51499 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMERAS 

Positron CT (computerized tomography) camera system using 

multiwire proportional chambers as detectors, 14:50502 (R;US) 
CANADA 

National Energy Board annual report, 1988, 14:49625 (R;CA;In 
French) 

Overview of groundwater flow and radionuclide transport model- 
ing in the Canadian Nuclear Fuel Waste Management 
Program, 14:49047 (BA;US) 


CARBON CYCLE 


US/Canadian air quality effort. Hearing before the Subcommittee 
on Oversight and Investigations of the Committee on Energy 
and Commerce, House of Representatives, One Hundredth 
Congress, First Session, October 2, 1987, 14:50651 (B;US) 

Zone approach implementation in Canada: Concepts and expe- 
rience, 14:49098 (J;US) 

CANADIAN ORGANIZATIONS 

Energy, Mines and Resources Canada, 1989-90 estimates. Part 

3, expenditure, 14:49569 (R;CA;In English and French) 
CANARE 

Convention on early notification of a nuclear accident. Conven- 
tion on assistance in the case of a nuclear accident or 
radiological emergency, 14:51613 (R;XA) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 

Data specialization for reliability studies. An application to diesel 
units, 14:49303 (RA;XA) 

Status of advanced technologies for CANDU reactors, 14:49305 
(RA;XA) 

CANISTERS 
See CONTAINERS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CARBAMIDE 
See UREA 
CARBENES 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
GRAPHITE 

Adsorption and desorption of hydrocarbons at low concentra- 
tions: Final technical report, 1 June 1984-31 August 1989, 
14:50002 (R;US) 

Fluctuations in the density of charged particles in 200 A GeV 
160 + (C, Au) coliisions, 14:51142 (R;US) 

Non-equilibrium effects of slow diffusion controlled reactions on 
the properties of explosives, 14:50563 (R;US) 

Phase changes in carbon and nitrogen systems: Their effects on 
the detonation properties of high explosives, 14:50569 (R;US) 

Radial distribution functions of amorphous materials from on- 
line measurements of diffracted electron intensities, 14:49904 
(R;US) 

Short period multilayers: 
14:49871 (R;US) 

CARBON 12 TARGET 

Experimental studies of photoinduced reactions on nuclei in the 
energy range 220-450 MeV, 14:51095 (R;DE;In German) 

On fluctuations of total cross sections in measurements on 
quasimonochromatic neutron beams at mean energy of 
<E,,>=14.6 MeV, 14:51098 (RA;SU;In Russian) 

Resonances in '=N and '4C induced reactions, 14:51096 (R;FR) 

CARBON 14 

Influence of increasing chlorine content on the accumulation 
and metabolism of polychlorinated biphenyls (PCBs) by 
Paul’s Scarlet rose cells, 14:50891 (R;US) 

Total half-lives for selected nuclides, 14:51094 (R;US) 

CARBON COMPOUNDS 

See also CARBON SULFIDES 

Two extended metal chain compounds, Y4lsC and Ygl7Co. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 

CARBON CYCLE 

Vertical and horizontal fluxes of selected radionuclides and 
trace metals off the coast of Southern California: Semiannual 
report, 15 November 1988-14 May 1989, 14:50933 (R;US) 


Interface dominated structures, 
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CARBON CYCLE 


[The quantitative role of soil cultivation in the global carbon cy- 

cle]: Foreign trip report, August 13-20, 1989, 14:50606 (R;US) 
CARBON DIOXIDE 

A statistical intercomparison of temperature and precipitation 
predicted by four general circulation models with historical 
data, 14:50631 (R;US) 

Analysis of material and energy balances for the Rocky Moun- 
tain | UCG [underground coal gasification] field test, 14:48784 
(R;US) 

Climate projections with regional resolution, 14:50629 (R;US) 

Global warming—The role for nuclear power, 14:49297 (R;US) 

Policies to encourage private sector responses to potential cli- 
mate change, 14:50594 (R;US) 

[Modeling the distribution of carbon isotopes in the ocean, CO2 
uptake, and CO, exchange and radon measurements, Bern, 
Switzerland and Heidelberg, W. Germany, June 23—August 
31, 1989]: Foreign trip report, 14:50607 (R;US) 

CARBON MONOXIDE 

Clean Air Act Amendments (Part 2). Hearings before the Sub- 
committee on Health and the Environment of the Committee 
on Energy and Commerce, House of Representatives, One 
Hundredth Congress, First Session on H.R. 2521, H.R. 3054, 
and H.R. 3196, Bills to Amend the Clean Air Act to control air 
pollution from sources on the outer continent, 14:50650 (B;US) 

Magnetism and chemisorption, 14:50084 (R;US) 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

CARBON STEELS 

See also STEEL-ASTM-A533-B 

Corrosion of carbon steel welds, 14:49745 (R;GB) 

Effects of Ar-bombardment on the dissolution and reprecipitation 
of carbonitrides implanted into carbon steel, 14:51281 (RA;BR) 

Nitrogen and noble gases implantation into steels, 14:49796 
(RA;BR) 

Non-linear finite element analyses of wide plate fracture me- 
chanics experiments, 14:49868 (R;GB) 

CARBON SULFIDES 

[The generalized van der Waals theory of pure fluids and mix- 

tures]: Annual report, 14:50091 (R;US) 
CARBONITRIDES 


Effects of Ar-bombardment on the dissolution and reprecipitation 
of carbonitrides implanted into carbon steel, 14:51281 (RA;BR) 


CARBONYLS 
A series of thallium-iron carbonyl cluster molecules: 
Structural comparisons of (EtgN)o(TloFe4(CO)46), 
(EtgN)4(Tl4Feg(CO)s30), and (EtgN)6(Tle Fey9(CO)s¢, 14:50196 
(J;US) 
Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 
Destabilizing dz-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
Differentiation and carcinogenesis: An integrated multilevel 
study of mechanisms from molecules to man: Progress re- 
port, February 1, 1989-January 31, 1990, 14:50791 (R;US) 
Genetic toxicology of the human: The current status of somatic 
gene mutation, 14:50901 (R;US) 
CARCINOGENS 
Summary of carcinogenic potency and positivity for 492 rodent 
carcinogens in the Carcinogenic Potency Database, 14:50904 
(J;US) 
[Short-term assays for detecting environmental mutagens, car- 
cinogens, and teratogens]: Foreign trip report, February 
5-24, 1989, 14:50795 (R;US) 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 


CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE THEORY 
Mechanisms of cascade collapse, 14:49749 (RA;US) 
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CASKS 
Development of strain gage evaluation channels for use in dy- 
namic testing of shipping casks, 14:50276 (R;US) 
Free drop impact analysis of shipping cask, 14:50291 (J;NL) 
Survey of waste package designs for disposal of high-level 
waste/spent fuel in selected foreign countries, 14:49017 (R;US) 
CASTINGS 
Long-term aging embrittlement of cast duplex stainless steels in 
LWR (light water reactor) systems, 14:49253 (RA;US) 
CATALYSTS 
X-ray absorption spectroscopy at denitrification catalysts using 
synchrotron radiation, 14:50038 (R;DE;In German) 
CATECHOL 
See PYROCATECHOL 
CAUSALITY 
On a paradox of probability theory, 14:51398 (R;AT) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Test results of the Los Alamos ferrite-tuned cavity, 14:50461 
(BA;US) 
Testing URMEL-3D by modeling a ferrite-tuned rf cavity, 
14:50463 (BA;US) 
CE STANDARD REACTOR 
Statistical prediction of the numbers of degraded tubes in nu- 
clear power plant steam generators, 14:49278 (R;IT) 
CEBAF ACCELERATOR 
The Continuous Electron Beam Accelerator Facility: Project sta- 
tus and physics outlook, 14:50363 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELLARS 
See BASEMENTS 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE 
Cellulose and lignin: Biodegradation. January 1985-May 1989 
(Citations from the Biobusiness data base). Report for Jan- 
uary 1985-May 1989, 14:49159 (R;US) 
Single particle friction tests with cellulose acetate sphere sam- 
ples, 14:49731 (R;US) 
CEMENT INDUSTRY 
PM10 source measurement methodology: 
14:50610 (R;US) 
Refuse burning in cement kilns. Demonstration at Blue Circle 
Westbury Works, 14:49134 (R;GB) 
CEMENTS 
See also PORTLAND CEMENT 
Evolution of pH in a radwaste repository: experimental simula- 
tion of cement leaching, 14:48920 (R;GB) 
Low-alumina portland cement from lime-soda sinter residue, 
14:48814 (D;US) 
CENNA 
Convention on early notification of a nuclear accident. Conven- 
tion on assistance in the case of a nuclear accident or 
radiological emergency, 14:51613 (R;XA) 
CENTER-OF-MASS SYSTEM 
New relativistic centre-of-mass corrections for the nucleon, 
14:51018 (RA;ZA) 
CENTRAL RECEIVERS 
Central receiver technology: Status and assessment, 14:49170 
(R;US) 
CENTRE-OF-MASS SYSTEM 
See CENTER-OF-MASS SYSTEM 
CENTRIFUGAL PUMPS 
Hydraulic machinery as a transfer element for steady pulsating 
quantities, 14:50255 (R;IT) 


Field studies, 





CENTRIFUGES 
Bureau of Mines geotechnical centrifuge research: A review. In- 
formation circular/1989, 14:48813 (R;US) 


CERAMICS 

A critical assessment of requirements for ceramic powder char- 
acterization, 14:49943 (BA;US) 

A model of crystal growth in the sedimentation and ultrafiltration 
of colloidal hard spheres, 14:49941 (BA;US) 

Conference on fossil energy materials: Program and abstracts, 
14:48762 (R;US) 

Densification of particulate ceramic composites: The role of het- 
erogeneities, 14:50006 (R;US) 

Fractal growth and structure in ceramic science, 14:49940 
(BA;US) 

Mechanochemical ceramic technology: synthesis and sintering 
of complex oxides, 14:49911 (RA;SU;in Russian) 

Microstructure of iron implanted into ceramics, 14:51253 (RA;BR) 

Moessbauer spectroscopy, of ceramic superconductors doped 
with Fe’: cation distribution and state of valence, 14:51249 
(RA;BR) 

Particulate mechanics of highly loaded ceramic systems, 
14:49942 (BA:US) 

Synthesis of nonoxide ceramic powders by solid combustion 
processes, 14:49938 (BA;US) 


CERAMICS INDUSTRY 
Automatic control of clay preparation at a brick plant. A demon- 
stration at Salvesen Brick [Cheadle], 14:49693 (R;GB) 


CEREBRUM 
Damage and repair of irradiated mammalian brain, 14:50860 
(R;US) 
CERIUM 
Orbital polarization in narrow band systems: Application to the 
volume collapse in Ce, 14:49852 (R;US) 


CERIUM 141 

Experimental and theoretical investigation of radionuclides ditri- 
bution in the process of extraction chromatography, 14:50229 
(RA;SU) 

CERIUM ALLOYS 

Magnetic studies of amorphous Fez ErH3 and Fe2CeH, alloys, 

14:49799 (RA;BR) 
CERIUM COMPLEXES 

Characterization of a series of lanthanide amine cage com- 
plexes, 14:50207 (J;US) 

Development of separation methods of element pairs with close 
properties with the use of macrocyclic complexones, their ap- 
plication in analysis, 14:50078 (RA;SU;in Russian) 

Extraction kinetics and its chemical engineering application, 
14:50095 (RA;SU) 

Preparation of high-purity tris-(iso- 
propylcyciopentadienyl)cerium, 14:50131 (RA;SU;In Russian) 

CERIUM IONS 

Energy transfer and non-linear optical properties at near ultravi- 
olet wavelengths: Rare earth 4f—5d transitions in crystals 
and glasses: Progress report for the period June 1, 1984 to 
November 31, 1989, 14:50003 (R;US) 

CERIUM OXIDES 

A study of catalysts and mechanisms in synthesis reactions: 
Progress report, January 1989-December 1989, 14:50093 
(R;US) 

Analytical electron microscopy of a sulfur-poisoned palladium 
catalyst with a dedicated stem, 14:49933 (BA;US) 

Synthesis, phase ratios and physicochemical properties of solid 
solutions formed in CeO,-YO,5-HfO2 system, 14:50146 
(RA;SU;In Russian) 

CERIUM SILICIDES 
Effects of mass enhancement on cooper pairing in heavy- 
fermion superconductors, 14:51357 (BA;US) 
CERN ISR 
Physics at \/(s) = 2 TEV, 14:51066 (BA;US) 
CESIUM 

Cesium volatilization from a filled DWPF canister, 14:48958 

(R;US) 


CESIUM 134 

Deposition of cesium and contamination of certain products: A 

correlation study, 14:50668 (RA;IT) 
CESIUM 137 

Cs-137 retention in man: Validation of stochastic predicting 
model, 14:50854 (R;IT;In Italian) 

Deposition of cesium and contamination of certain products: A 
correlation study, 14:50668 (RA;IT) 

Design and operation of an lon-Exchange Pilot Facility for ce- 
sium and strontium sorption, 14:49014 (R;US) 

Status report on remedial investigation of the 300 Area process 
ponds, 14:50741 (R;US) 

CESIUM BASE ALLOYS 
Photocathodes in accelerator applications, 14:50409 (BA;US) 
CESIUM CHLORIDES 
Purification of inorganic salt melts from bivalent metal cations by 
complicated oxides, 14:50135 (RA;SU;in Russian) 
CESIUM COMPOUNDS 
See also CESIUM CHLORIDES 
CESIUM IODIDES 

Electrochemical transfer of ions across the water/nitrobenzene in- 
terface (Solvent extraction of cesium salts.), 14:50099 (RA;SU) 

Zirconium iodide clusters that encapsulate silicon, germanium, 
phosphorus, or pyrex, 14:50182 (J;US) 

CESIUM IODIDES 

Fabrication of Csi(Na) large-size scintillation crystals highly 
transparent with respect to activator luminescence, 14:51338 
(RA;SU;In Russian) 

CHALCOGENIDES 
See aiso OXIDES 
TELLURIDES 

Control of elemental and phase composition of films synthe- 
sized with participation of lanthanide organometallic 
compounds, 14:50076 (RA;SU;in Russian) 

Magnetic resonance and electronic spectroscopy of defects in 
Mz2P2S¢ layered compounds, 14:49770 (RA;US) 

CHALK RIVER CYCLOTRON 
Commissioning of the RFQ1 injector, 14:50448 (BA;US) 
CHALKS 
See LIMESTONE 
CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 

Classical microscopic theory of charged particle axial channel- 
ing in ordering alloys, 14:51306 (RA;SU;Iin Russian) 

Establishment of qusi-equilibrium distribution of fast particles 
moving in plane channels from point of view of Gibbs ensem- 
ble formation, 14:51313 (RA;SU;In Russian) 

Parametric X radiation in case of three-wave ultimately asym- 
metric diffraction, 14:51321 (RA;SU;In Russian) 

Search for finite motion stable states during axial channeling, 
14:51307 (RA;SU;In Russian) 

Stochasticity during channeling in ideal crystals, 14:51305 
(RA;SU;In Russian) 

CHARCOAL 

Radon removal system for indoor air, 14:50640 (RA;US) 
CHARGE CONJUGATION INVARIANCE 

See C INVARIANCE 
CHARGED-PARTICLE TRANSPORT 

DART: A simulation code for charged particle beams: Revision 

1, 14:51444 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Analysis of material and energy balances for the Rocky Moun- 
tain | UCG [underground coal gasification] field test, 14:48784 
(R;US) 

Catalytic gasification of coal chars by potassium sulphate and 
ferrous sulphate mixtures: Sixth quarterly technical progress 
report, 14:48767 (R;US) 

Discrete simulation of cenospheric coal-char combustion, 
14:48841 (J;US) 
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CHARS 


Pyrite thermochemistry, ash agglomeration, and char fragmen- 
tation during pulverized coal combustion: Quarterly report, 
March 15, 1989—June 15, 1989, 14:48832 (R;US) 

CHEMICAL ANALYSIS 

See also MULTI-ELEMENT ANALYSIS 

Water-chemistry methods in acid-deposition research: A com- 
parative study of analyses from Canada, Norway, and the 
United States, 14:50725 (R;US) 

[Spectrochemical and optical procedures for analysis]: Foreign 
trip report, June 25, 1989—-August 17, 1989, 14:50079 (R;US) 

CHEMICAL DOSEMETERS 
Evaluation of Fricke dosimeters, 14:50527 (R;AU) 
CHEMICAL EFFLUENTS 

Effects of environmental and experimental design factors on cul- 
turing and testing of Ceriodaphnia dubia: Final report, 
14:50890 (R;US) 

Waste stream characterization report, 14:49036 (R;US) 

Waste stream characterization report, 14:49033 (R;US) 

CHEMICAL EXPLOSIVES 

See also TATB 

TNT 

Phase changes in carbon and nitrogen systems: Their effects on 
the detonation properties of high explosives, 14:50569 (R;US) 

Remedial investigation of landfill Pit 9 Lawrence Livermore Na- 
tional Laboratory Site 300, 14:50658 (R;US) 

CHEMICAL INDUSTRY 

Development and energy consumption of the coal chemical in- 
dustry in China, 14:49601 (RA;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
calV/lronton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Waste processing and pollution in the chemical and petrochemi- 
cal industries. March 1983-July 1989 (Citations from the NTIS 
data base). Report for March 1983-July 1989, 14:49707 (R;US) 

CHEMICAL MUTAGENS 

See MUTAGENS 

CHEMICAL PLANTS 

See also PETROCHEMICAL PLANTS 

Human-related circuits fraction in a large complex man-machine 
system, 14:50256 (R;IT) 

CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 

Assessing interactions of organic compounds during biodegra- 
dation of complex waste mixtures by naturally occurring 
bacterial assemblages, 14:50719 (R;US) 

Chemistry calculations relating to AIM, 14:50584 (R;US) 

Chemistry of gaseous and condensed products in coal combus- 
tion and conversion systems, 14:48828 (R;US) 

Microbial degradation kinetics of toxic organic chemicals over a 
wide range of concentrations in natural aquatic systems, 
14:50720 (R;US) 

CHEMICAL SPILLS 

Superfund Record of Decision (EPA Region 4): Perdido Ground- 
water Contamination Site, Perdido, Alabama (first remedial 
action) September 1988. Final report, 14:50771 (R;US) 

CHEMICAL VAPOR DEPOSITION 

Development of a real time monitor for superconductive thin film 

preparation, 14:49905 (R;US) 
CHEMICAL WARFARE 

Effects of chemical protective clothing and masks, and two 
drinking-water delivery systems on voluntary dehydration. Fi- 
nal report, July 1987-April 1989, 14:50244 (R;US) 

CHEMICAL WASTES 

Bioprocessing applications in the management of nuclear and 
chemical wastes, 14:49158 (RA;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 

CHEMISTRY 
See also NUCLEAR CHEMISTRY 
RADIOCHEMISTRY 
WATER CHEMISTRY 
Solid state chemistry. Summaries of reports, 14:50032 (R;SU) 
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CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHEMOTHERAPY 

Biological defense research program. Final report, 14:51617 

(R;US) 
CHERENKOV COUNTERS 

Development and construction of an aerogel Cherenkov counter 
for the kaon identification for the planned study of the photo- 
production of H dibaryons (S=-1,-2) at SAPHIR, 14:50505 
(R;DE;In German) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

Angular distribution of quasicherenkov radiation, 14:51213 

(RA;SU;In Russian) 
CHERNOBYLSK-4 REACTOR 

Alto Lazio NPP environmental lab: 
14:50672 (RA;IT;In Italian) 

Chernobyl bibliography, 14:49299 (R;US) 

Land to water radionuclide (Chernobyl related) migration in the 
Po River delta (Italy), 14:50734 (RA;IT;In Italian) 

Measurements (to 30-06-1987) of intake in Bologna and Rome 
residents affected by Chernobyl fallout, 14:50673 (RA;IT;In 
Italian) 

Medical aspects of the Chernobyl accident. Proceedings of an 
all-union conference held in Kiev, 11-13 May 1988, 14:49467 
(R;XA) 

Project Chernobyl - Progress report 3, 14:49507 (R;SE;In 
Swedish) 

Radiological examination for tourists come from the contami- 
nated area around Chernobyl, 14:49473 (RA;JP;In Japanese) 

Transport and deposition of airborne debris from the Chernobyl 
nuclear power plant accident with special emphasis on the 
consequences to the United Kingdom, 14:50638 (R;GB) 

[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHINA 
Air Pollution Control 
Air pollution control and energy use in China, 14:49593 (RA;US) 
Chemical Industry 

Development and energy consumption of the coal chemical in- 

dustry in China, 14:49601 (RA;US) 
Energy Conservation 
The energy conservation technique service center of Jiangsu- 
Nanjing, 14:49565 (RA;US) 
Energy Consumption 
Present and future status of China’s energy, 14:49619 (RA;US) 
Energy Management 

Energy price management in economic system reform, 

14:49587 (RA;US) 
Energy Policy 

Air pollution control and energy use in China, 14:49593 (RA;US) 

Application of national energy demand model and some policy 
suggestions, 14:49566 (RA;US) 

China's oil sector, 14:49582 (RA;US) 

Development and energy consumption of the coal chemical in- 
dustry in China, 14:49601 (RA;US) 

Electrical energy production and consumption in China, 
14:49577 (RA;US) 

Energy price management in economic system reform, 
14:49587 (RA;US) 

Energy use in Chinese buildings, 14:49572 (RA;US) 

Energy use in Chinese industry, 14:49613 (RA;US) 

Energy use in buildings: The US experience and lessons for 
China, 14:49571 (RA;US) 

Energy utilization in rural China, 14:49580 (RA;US) 

Present and future status of China's energy, 14:49619 (RA;US) 


first year of activities, 





Progress of energy saving in China’s petrochemical industry, 
14:49579 (RA;US) 
Prospects for China's petroleum trade and investment, 
14:49622 (RA;US) 
Reducing energy demand with community based systems: A 
national energy policy viewpoint for China, 14:49562 (RA;US) 
The energy conservation technique service center of Jiangsu- 
Nanjing, 14:49565 (RA;US) 
The reform of energy planning in China, 14:49585 (RA;US) 
Urban energy supply and utilization in China, 14:49574 (RA;US) 
Energy Supplies 

Present and future status of China’s energy, 14:49619 (RA;US) 
Industrial Plants 

Energy use in Chinese industry, 14:49613 (RA;US) 
Low-Level Radioactive Wastes 

Development of a conceptual design for the expansion of a low 
level waste facility in the Republic of China, 14:48927 (RA;US) 

Petrochemical Plants 

Progress of energy saving in China’s petrochemical industry, 

14:49579 (RA;US) 
Radioactive Waste Management 
Development of a conceptual design for the expansion of a low 
level waste facility in the Republic of China, 14:48927 (RA;US) 
Rural Areas 
Energy utilization in rural China, 14:49580 (RA;US) 
Technology Assessment 

The energy conservation technique service center of Jiangsu- 

Nanjing, 14:49565 (RA;US) 
Urban Populations 

Reducing energy demand with community based systems: A 
national energy policy viewpoint for China, 14:49562 (RA;US) 

Urban energy supply and utilization in China, 14:49574 (RA;US) 

CHINESE ORGANIZATIONS 
Research work and some supplementary activities on APWR in 
China, 14:49286 (RA;XA) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORIDES 
See also CESIUM CHLORIDES 
IODINE CHLORIDES 
PLATINUM CHLORIDES 
SODIUM CHLORIDES 
TIN CHLORIDES 
ZINC CHLORIDES 

Environmental effects of space shuttle exhaust on materials. Fi- 
nal report, April 1986-August 1987, 14:50589 (R;US) 

Synthesis and characterization of technetium(V) complexes with 
amine, alcoholate, and chloride ligands, 14:50201 (J;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also PVC 

Organic geochemistry and environmental instrumentation pro- 
grams, 14:48843 (RA;US) 

Superfund Record of Decision (EPA Region 2): Rocky Hill Mu- 
nicipal Wellfield, Montgomery Township, Somerset County, 
New Jersey (first remedial action) June 1988. Final report, 
14:50768 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Influence of increasing chlorine content on the accumulation 
and metabolism of polychlorinated biphenyls (PCBs) by 
Paul's Scarlet rose cells, 14:50891 (R;US) 

PCB Control Act of 1988. Hearing before the Subcommittee on 
Hazardous Wastes and Toxic Substances of the Committee 
on Environment and Public Works, United States Senate, 
One Hundredth Congress, Second Session on S. 2693, Au- 
gust 11, 1988, 14:50687 (B;US) 

CHLORINE 35 TARGET 

Differential cross section of 14 MeV neutron elastic scattering 

on chlorine, 14:51104 (RA;SU;In Russian) 
CHLORINE 37 TARGET 

Differential cross section of 14 MeV neutron elastic scattering 

on chlorine, 14:51104 (RA;SU;In Russian) 
CHLORINE COMPOUNDS 
See also CHLORIDES 


CHROMIUM ALLOYS 


Destabilizing dz-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 
CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLOROPHYLL 

Effects of conformation and environment on bacteriochiorophyll 
optical spectra: Correlations of calculated spectra with struc- 
tural results, 14:49145 (R;US) 

CHONDRITES 

Presence of a superparamagnetic component in the Niger mete- 
orite determined by Moessbauer spectroscopy, 14:51288 
(RA;BR) 

Study of Torino meteorite by Moessbauer spectroscopy, 
14:51289 (RA;BR) 

CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMATES 

High temperature chemistry of complex vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 

CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
CHROMIUM 

Capacity vulnerability indicators for strategic and critical materi- 
als. Final report, October 1986-June 1988, 14:49600 (R;US) 

Effects of energy structure of total cross sections of titanium, 
chromium, iron and nickel in the range of unsolved reso- 
nances, 14:51075 (RA;SU;In Russian) 

Method of determination of statistical characteristics of total 
neutron cross section energy dependence at averaging in 
spectrum of incident beam in measurement of transmission de- 
pendence on sample thickness, 14:51211 (RA;SU;in Russian) 

CHROMIUM 50 TARGET 

Cross sections of the (n,p) and (n,n’p) nuclear reactions for 2” Al, 
5°Cr, 54Fe, 56Fe at neutron energy of 14.1 MeV, 14:51114 
(RA;SU;in Russian) 

Determination of nuclear temperatures and energy-level density 
parameters of residual nuclei in the (n,p) reaction on 27Al, 

°Cr, 54Fe, 5°Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 
Russian) 

Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 27Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;In 
Russian) 

CHROMIUM 52 TARGET 

Alpha-particle and proton probes of nuclear shapes in the rare 
earth and mass 80 regions, 14:51164 (R;US) 

Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;in Russian) 

Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 

Inelastic neutron scattering on aluminium and chromium nuclei, 
14:51112 (RA;SU;In Russian) 

Total gamma spectra from the 5*Cr(n, x) reaction for E,=14.6 
MeV and pre-equilibrium emission in capture channel, 
14:51110 (RA;SU;In Russian) 

CHROMIUM 53 TARGET 
Inelastic neutron scattering on aluminium and chromium nuclei, 
14:51112 (RA;SU;In Russian) 
CHROMIUM ALLOYS 
See also ALLOY-CO60CR30W4 
CHROMIUM STEELS 
STEEL-CR2MOV 

Fracture toughness data base for HT9 and modified 9Cr-1Mo ir- 
radiated in several reactors up to approximately 100 dpa, 
14:49873 (R;US) 

Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 

Sodium sulfate induced hot corrosion in gas turbines, 14:49199 
(R;US) 
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CHROMIUM ALLOYS 


Surface passivation of nickel-chromium alloys at room tempera- 
ture, 14:49783 (R;US) 

Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 

CHROMIUM COMPLEXES 

Photoaquation reactions of chromium(III) polypyridine complexes 
induced by sequential biphotonic irradiations, 14:50214 (J;US) 

Reactions of polypyridyichromium(Il) ions with oxygen: determi- 
nation of the self-exchange rate constant of O2/O2-, 
14:50210 (J;US) 

Reductive quenching of 2E Cr(bpy)3** by Fe®* and Cr(bpy)s**, 
14:50188 (J;US) 

CHROMIUM COMPOUNDS 

See also CHROMATES 

Characterization of Laves phases in the pseudobinary Zr-Cr2- 
ZrFe2 systems by Moessbauer spectroscopy, 14:51261 
(RA;BR) 

Importance of metal-metal interactions through the P-P bonds 
for the multidimensional electrical properties of MP4 (M = V, 
Cr, Mo), 14:50204 (J;US) 

Moessbauer studies of (Cr,Fe;_,V)O, phases, 
(RA;BR) 

Reactions of the superoxochromium(IIl) ion with transition-metal 
complexes, 14:50202 (J;US) 

CHROMIUM IONS 

Energy transfer and non-linear optical properties at near ultravi- 
olet wavelengths: Rare earth 4f—5d transitions in crystals 
and glasses: Progress report for the period June 1, 1984 to 
November 31, 1989, 14:50003 (R;US) 

CHROMIUM ISOTOPES 

A review of activation cross sections in the ENDF/B-VI general 
purpose files for Cr, Fe, Ni, Cu, and Pb, 14:51107 (R;US) 

CHROMIUM STEELS 

New low chromium ferritic pressure vessel steels, 14:49880 
(BA;US) 

CHROMIUM-NICKEL-MOLYBDENUM STEELS 

See also STEEL-CR17NI12MO3 

STEEL-CR17NI12MO3-L 

Relationship between microstructural heterogeneity and corro- 
sion properties in steel Cri3Ni6Mo, 14:49809 (RA;CS;In 
Czech) 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 

CHROMOSOMAL ABERRATIONS 

Chromosome aberrations and dose assessment, 14:51228 
(RA;JP;in Japanese) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 

CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 

CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 

CHROMOSOMES 

Correlation of physical and genetic maps of human chromo- 
some 16: Progress report, July 1, 1989-September 30, 1989, 
14:50792 (R;US) 

Highly conserved repetitive DNA sequence, (TTAGGG)p, present 
at the telomeres of human chromosomes, 14:50806 (J;US) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 

CIRCULATION (BLOOD) 

See BLOOD CIRCULATION 

CISE 

Some circuit solutions for MMIC design and fabrication, 
14:50327 (R;IT) 

CISTRONS 

See GENES 

CITIES 

See URBAN AREAS 

CIVIL ENGINEERING 

A seismic monitoring system for response and failure of structures 
with intentionally reduced seismic strength, 14:50253 (RA;IT) 


14:51273 
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CLASSIFIED INFORMATION 

Security classification of information: Volume 1, Introduction, 
history and adverse impacts, 14:49624 (R;US) 

CLAYS 

Geological evidence of smectite longevity. The Sardinian and 
Gotland cases, 14:49023 (R;SE) 

Moessbauer study of pelitic rocks from Ligurian alps, 14:51294 
(RA;BR) 

Natural analogue studies in the CEC MIRAGE-2 programme 
(1985-1989). A review of progress to January 1988, 14:48966 
(RA;FR) 

CLEAN AIR ACT 

Clean Air Act Amendments (Part 2). Hearings before the Sub- 
committee on Health and the Environment of the Committee 
on Energy and Commerce, House of Representatives, One 
Hundredth Congress, First Session on H.R. 2521, H.R. 3054, 
and H.R. 3196, Bills to Amend the Clean Air Act to control air 
pollution from sources on the outer continent, 14:50650 (B;US) 

Clean Air Standards Attainment Act of 1987. Report of the Com- 
mittee on Environment and Public Works, United States 
Senate, S. 1894, One Hundredth Congress, First Session, 
November 30, 1987, 14:50649 (B;US) 

Fossil fuels, 14:49629 (R;US) 

Progress in the prevention and control of air pollution in 1987. 
Annual report (Final), 14:50645 (R;US) 

CLEAN COKE PROCESS 
Fossil fuels, 14:49629 (R;US) 
CLEAN WATER ACT 

Trends in environmental liability judgments against small enter- 
prises and the apparent ramifications for federal and state 
regulatory agencies. Technical report (Final), 14:50752 (R;US) 

Wetlands in the Lake Champlain region of Vermont: Present 
and future threats to the resource. Boundary determination 
and background information for the EPA’s proposed ad- 
vanced identification. Final report, 14:50723 (R;US) 

CLIMATES 

Detection of CO2-Induced climatic change: Progress report, 
July 16, 1988—July 15, 1989, 14:50596 (R;US) 

Policies to encourage private sector responses to potential cli- 
mate change, 14:50594 (R;US) 

[Climate regulation by marine phytoplankton: A test by anthro- 
pogenic SO2 emissions]: Foreign trip report, June 26-30, 
1989, 14:50598 (R;US) 

[International conference on global and regional atmospheric en- 
vironmental chemistry, Beijing, China and visit to Hangzhou, 
China, May 1-15, 1989]: Foreign trip report, 14:50597 (R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOSURES 
Development of closure criteria for inactive radioactive waste dis- 
posal sites at Oak Ridge National Laboratory, 14:49061 (R;US) 
CO-GENERATION 
See COGENERATION 
COAGULATION (BLOOD) 
See BLOOD COAGULATION 
COAL 
See also SUBBITUMINOUS COAL 
Alkylation 
Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 
technical progress report, March—May, 1989, 14:48770 (R;US) 
Biodegradation 
Biological degradation of low-rank coal: Final report, 14:48764 
(R;US) 
Chemical Bonds 
Coal structural inferences derived from the alkylation of acidic 
C-—H bonds with pKa > 33, 14:48788 (R;US) 
Chemical Reactions 
Influence of co-attached aromatics on the thermolysis of 
surface-immobilized 1 ,3-diphenylpropane, 14:48789 (R;US) 
Combustion 
Chemistry of gaseous and condensed products in coal combus- 
tion and conversion systems, 14:48828 (R;US) 
Fossil fuels, 14:49629 (R;US) 





Pyrite thermochemistry, ash agglomeration, and char fragmen- 
tation during pulverized coal combustion: Quarterly report, 
March 15, 1989—June 15, 1989, 14:48832 (R;US) 

Combustion Products 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 3, Final report, 14:48793 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 1: Final report, 14:48791 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 2, Final report, 14:48792 (R;US) 

Formation and destruction of nitrogen oxides in coal combus- 
tion: Third quarterly report, July 1, 1988-September 30, 
1988, 14:48835 (R;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 11, Apri-June 1989, 14:48837 
(R;US) 

Combustors 

TRW advanced slagging coal combustor utility demonstration: 
Second quarterly progress report, February 1989—April 1989, 
14:49201 (R;US) 

Comminution 

Development of the CNG [Consolidated Natural Gas Company] 
shattering process for coal beneficiation to produce compli- 
ance fuels: Final report, October 1985—September 1987, 
14:48758 (R;US) 

Coprocessing 

Exploratory coprocessing research: Quarterly report No. 3, 
March 1, 1989—May 30, 1989, 14:48769 (R;US) 

Improved performance in co-processing through fundamental 
and mechanistic studies in hydrogen transfer and catalysis: 
Quarterly report, March 27—June 27, 1989, 14:48768 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, January 1—March 31, 1989, 
14:48875 (R;US) 

Correlations 

Methane formation and retention in coal: Technical progress re- 

port, April 1, 1989-June 30, 1989, 14:48796 (R;US) 
Cost 

Recent trend of general coal market and supply cost, 14:48842 

(R;JP;in Japanese) 
Devolatilization 

Interpreting rapid coal devolatilization as an equilibrium flash 
distillation driven by competitive chemical kinetics, 14:48786 
(J;US) 

Diffusion 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, June 16—-September 15, 1989, 14:48799 
(R;US) 

Dissolution 
Solubilization of coal by biocatalysts in organic solvents, 
14:48763 (R;US) 
Energy Supplies 
Pacific region coal trade, 14:49618 (RA;US) 
Evaporation 

Provide alkali species profiles using a well-characterized coal 

reactor: Final report, 14:48830 (R;US) 
Flames 

Mechanisms of nitrous oxide formation in coal flames, 14:49212 

(J;US) 
Flow Models 

Injection and atomization of coal-water slurry in high pressure 

diesel engine environment, 14:49724 (BA;US) 
Fluidized-Bed Combustion 

Discrete simulation of cenospheric coal-char combustion, 
14:48841 (J;US) 

Proceedings eighth international conference on coal research. 
Part 3. Upgrading, 14:48776 (R;JP;In Japanese) 

Proceedings eighth international conference on coal research. 
Part 4. Combustion and utilisation-l, 14:48756 (R;JP;In 
Japanese) 

Proceedings eighth international conference on coal research. 
Part 5. Combustion and utilisation-ll, 14:48757 (R;JP;in 
Japanese) 


COAL GASIFICATION PLANTS 


Fuel Substitution 

Refuse burning in cement kilns. Demonstration at Blue Circle 

Westbury Works, 14:49134 (R;GB) 
Growth 

Potential growth of nuclear and coal electricity generation in the 

US, 14:49637 (R;US) 
Hydrogenation 

Pumping carbon and hydrogen out of the ground using the hy- 

drocarb process, 14:48761 (R;US) 
Market 

Recent trend of general coal market and supply cost, 14:48842 

(R;JP;In Japanese) 
Materials Handling 

Proceedings eighth international conference on coal research. 

Part 3. Upgrading, 14:48776 (R;JP;In Japanese) 
Meetings 

Proceedings eighth international conference on coal research. 
Part 3. Upgrading, 14:48776 (R;JP;in Japanese) 

Proceedings eighth international conference on coal research. 
Part 4. Combustion and utilisation-l, 14:48756 (R;JP;In 
Japanese) 

Proceedings eighth international conference on coal research. 
Part 5. Combustion and utilisation-Il, 14:48757 (R;JP;In 
Japanese) 

Molecular Structure 

Chemistry of large molecules, 14:48801 (R;US) 

Coal structure at reactive sites by 'H-'SC-'®F double cross polar- 
ization (DCP)/MAS '3C NMR spectroscopy, 14:48787 (R;US) 

Macromolecular coal structure as revealed by novel diffusion 
tests: Quarterly technical report, April 15, 1989—July 15, 
1989, 14:48794 (R;US) 

Prices 

Recent trend of general coal market and supply cost, 14:48842 

(R;JP;in Japanese) 
Pulse Combustion 

Reduction of NO, and SO. emissions from coal burning pulse 
combustors: Quarterly progress report, April 1, 1989-June 
30, 1989, 14:48836 (R;US) 

Research Programs 

High-sulfur coal research at the SIUC [Southern Illinois Univer- 
sity Carbondale] Coal Technology Laboratory: Quarterly 
progress report, April 1-June 30, 1989, 14:48798 (R;US) 

High-sulfur coal research at the SIUC [Southern Illinois Univer- 
sity at Carbondale] Coal Technology Laboratory: Quarterly 
progress report, January 1, 1988—March 31, 1988, 14:48760 
(R;US) 

Staged Combustion 

Proceedings eighth international conference on coal research. 
Part 4. Combustion and utilisation-|, 14:48756 (R;JP;In 
Japanese) 

Surtace Properties 

Flotation and flocculation chemistry of coal and oxidized coals: 
Quarterly technical progress report, June 15-September 15, 
1989, 14:48795 (R;US) 

Wear 

A study of coal particle shape and three-body wear: Quarterly 

report, April 1989—July 1989, 14:48797 (R;US) 
COAL FINES 

Use of electron-microscopy data in receptor models for PM-10, 

14:50616 (R;US) 
COAL GASIFICATION 

See also TEXACO GASIFICATION PROCESS 

Chemistry of gaseous and condensed products in coal combus- 
tion and conversion systems, 14:48828 (R;US) 

Phase |, Volume Il, Theoretical and bench scale research at 
TRCB [Texaco Research Center in Beacon, New York]: Topi- 
cal report, October 1987—January 1989, 14:48765 (R;US) 

Phase |, Volume Ill, Bench scale research at MIT [Massachu- 
setts Institute of Technology]: Topical report, October 
1987—January 1989, 14:48766 (R;US) 

COAL GASIFICATION PLANTS 
Discharges from coal-gasification plants, 14:48777 (R;US) 
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COAL LIQUEFACTION 


COAL LIQUEFACTION 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly technical 
progress report, March 1, 1989-May 31, 1989, 14:48774 
(R;US) 

Correlation of NMR and GC-MS data on the hydrogen-donor po- 
tential of process solvents used in coal liquefaction, 14:48779 
R;US 

omens studies of retrograde reactions in direct liquefac- 
tion: Quarterly report, April 1i—June 30, 1989, 14:48771 (R;US) 

Improved performance in co-processing through fundamental 
and mechanistic studies in hydrogen transfer and catalysis: 
Quarterly report, March 27—June 27, 1989, 14:48768 (R;US) 

Quantification of progress in two-stage direct coal liquefaction in 
the United States, 14:48783 (R;US) 

Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 

Two-stage, close-coupled catalytic liquefaction of coal: First 
quarterly report, 1 October 1988—December 1988, 14:48772 
(R;US) 


COAL LIQUIDS 

Coal hydroliquefication: separation and analytic study of coal 
liquids, 14:48800 (R;FR;In French) 

Organic geochemistry and environmental instrumentation pro- 
grams, 14:48843 (RA;US) 

Study on the distribution of various chemical species in different 
coal liquids by size exclusion chromatography - gas chro- 
matography - mass spectrometry, 14:48802 (J;US) 


COAL MINES 
Influence of karst on drainage conditions of the brown coal 
opencast mine Feichatow/central Poland/, 14:50704 (RA;NO) 
Mine ventilation computer code for personal computers. Infor- 
mation Circular/1989, 14:48826 (R;US) 


COAL MINING 

Bureau of Mines geotechnical centrifuge research: A review. In- 
formation circular/1989, 14:48813 (R;US) 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

Performance of a novel bump-control pillar-extracting technique 
during room-and-pillar retreat coal mining. Report of Investi- 
gations/1989, 14:48822 (R;US) 

Practical considerations in longwall face and gate road support 
selection and utilization. Information Circular/1989, 14:48825 
(R;US) 

Proceedings eighth international conference on coal research. 
Part 1. Mining-|, 14:48818 (R;JP;ln Japanese) 

Proceedings eighth international conference on coal research. 
Part 2. Mining-ll, 14:48819 (R;JP;ln Japanese) 

Safety evaluations of longwall roof supports. Information circu- 
lar/1989, 14:48824 (R;US) 

Surface-fracture development over longwall panels in south- 
central West Virginia. Report of Investigations/198S, 14:48823 
(R;US) 

COAL PREPARATION 

Air-Sparged Hydrocyclone/Advanced Froth Flotation fine coal 
cleaning: Technical progress report No. 6: Quarter No. 2, 
September-November 1988, 14:48759 (R;US) 

High-sulfur coal research at the SIUC [Southern Illinois Univer- 
sity Carbondale] Coal Technology Laboratory: Quarterly 
progress report, April 1—June 30, 1989, 14:48798 (R;US) 

High-sulfur coal research at the SIUC [Southern Illinois Univer- 
sity at Carbondale] Coal Technology Laboratory: Quarterly 
progress report, January 1, 1988—March 31, 1988, 14:48760 
(R;US) 

Proceedings eighth international conference on coal research. 
Part 3. Upgrading, 14:48776 (R;JP;In Japanese) 


COAL PREPARATION PLANTS 
Optimization of coal-beneficiation plants for SO2 emissions con- 
trol, 14:48778 (R;US) 
COAL SEAMS 
Methane formation and retention in coal: Technical progress re- 
port, April 1, 1989-June 30, 1989, 14:48796 (R;US) 
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New strategies for in-situ characterization of coal: Quarterly 
progress report, April 1, 1989—June 30, 1989, 14:48816 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COASTAL WATERS 

Application of Landsat Thematic Mapper data for coastal ther- 
mal plume analysis at Diablo Canyon, 14:50747 (J;US) 

Water resources and pollution problems in Long Island Sound. 
Joint Hearing before the Subcommittee on Water Resources, 
Transportation, and Infrastructure and the Subcommittee on 
Environmental Protection of the Committee on Environment 
and Public Works, United States Senate, One Hundredth 
Congress, First Session, October 26, 1987, 14:50780 (B;US) 

COATED FUEL PARTICLES 

Preliminary study on the use of coated fuel particles in the fabrica- 

tion of water reactor fuel element, 14:49273 (R;CN;In Chinese) 
COATINGS 

See also PROTECTIVE COATINGS 

Evaluation of radionuclide penetration of structural concrete sur- 
faces in the Three Mile Island Unit 2 reactor building, 
14:49514 (J;US) 

Fire-retardant coatings based on organic bromine/phenoxy or 
brominated epoxy systems, 14:50018 (R;US) 

[Tour of Swiss facility for chemical vapor deposition, materials 
analysis and tribology]: Foreign trip report, September 2-10, 
1989, 14:49861 (R;US) 

COAXIAL CABLES 

Assembly techniques used in construction of neutrino horns at 

BNL, 14:50457 (BA;US) 
COBALT 

Adjustable rare earth quadrupole drift tube magnets, 14:50439 
(BA;US) 

Capacity vulnerability indicators for strategic and critical materi- 
als. Final report, October 1986-June 1988, 14:49600 (R;US) 

COBALT 59 TARGET 

Global description of (n,p) - and (n,2n) - activation cross sec- 

tions within statistical multistep theory, 14:51175 (R;XA) 
COBALT 60 

Status report on remedial investigation of the 300 Area process 

ponds, 14:50741 (R;US) 
COBALT ALLOYS 

See also COBALT BASE ALLOYS 

Hydrogen-absorption characteristics of metallic alloys for hydro- 
gen storage in a strong magnetic field, 14:49125 (RA;JP;In 
Japanese) 

Moessbauer spectroscopy of FeCo alloys with additions of Nb, 
Mo and Ta, 14:51262 (RA;BR) 

Moessbauer study of M;7R2 compounds (M=Fe or Fe+Co, 
R=Gd or Ho), 14:51269 (RA;BR) 

Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 

COBALT BASE ALLOYS 

Sodium sulfate induced hot corrosion in gas turbines, 14:49199 
(R;US) 

COBALT COMPLEXES 

Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 

COBALT COMPOUNDS 

Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 

Hydrous metal oxide catalysts for direct coal liquefaction, 
14:48780 (R;US) 

Reactions of the superoxochromium(IIl) ion with transition-metal 
complexes, 14:50202 (J;US) 

COGENERATION 

Assessment of commercial and industrial cogeneration potential 

in the Pacific Northwest, 14:49686 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 





COHERENT SCATTERING 

See also RAYLEIGH SCATTERING 

Impact of coherent scattering on the spectra and energy deposi- 
tion of gamma rays in bulk media, 14:51219 (J;US) 

COILS (MAGNETIC) 
See MAGNET COILS 
COKE OVENS 

Supplemental natural gas injection in the coke cupola. Final re- 

port, November 1988-May 1989, 14:48880 (R;US) 
COLD NEUTRONS 

Some comments on the RCNP project, 14:51085 (RA;JP;In 

Japanese) 
COLLECTIVE MODEL 

Diabatic hindrance of heavy-ion fusion, 14:51171 (R;DE) 

Geometrical interpretation of boson models of nuclear structure, 
14:51176 (RA;ZA) 

Introduction of the spin degree of freedom in the Riemann 
space of collective models, 14:51168 (R;DE;In German) 

COLLIERIES 
See COAL MINES 
COLLISIONS 

See also !ON COLLISIONS 

Proceedings of 17. All-union meeting on physics of charged par- 
ticles interaction with crystals, 14:51301 (R;SU) 

COLONY FORMATION 

Colony stimulating factors and their clinical implication, 

14:50873 (RA;JP;in Japanese) 
COLOR MODEL 
Strangeness production in ultra-relativistic heavy-ion collisions, 
14:51172 (R;DE) 
COLORIMETRIC DOSEMETERS 
Gammachrome YR system, 14:50529 (RA;GB) 
COLUMBIA RIVER 

Effect of a reactor fuel element failure on the Columbia River ra- 
dionuclide concentrations at Pasco, Washington, 14:49384 
(R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Use of coal gasification in compressed-air energy storage sys- 

tems: Final report, 14:49552 (R;US) 
COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Mutagenicity of burnt gun propellants, 14:50899 (R;US) 

Remote laser-probing system for combustion measurements, 
14:50237 (R;JP;in Japanese) 

COMBUSTION CONTROL 
New principles of combustion in relation to small wood-fueled 
boilers. Final report, 14:50344 (R;DK;In Danish) 
COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTION PRODUCTS 

Acidic deposition — ecological effects on soils and forests, 
14:50600 (R;GB) 

Continuous performance-monitoring techniques for hazardous 
waste incinerators. Report for January 1980-March 1989 (Fi- 
nal), 14:50354 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Appendix A: Sampling and analysis methods. Appendix 
B: Analytical data. Final report, 30 September 1986-14 De- 
cember 1988, 14:50885 (R;US) 

Evaluation of weapons’ combustion products in armored vehicles. 
Appendix C: Summary of descriptive statistics (proc tabulate). 
Appendix D: Summary of comparative statistics. Final report, 
30 September 1986-14 December 1988, 14:50886 (R;US) 


COMPLIANCE 


Evaluation of weapons’ combustion products in armored vehi- 
cles. Final report, 30 September 1986-14 December 1988, 
14:50884 (R;US) 

Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 

Use of neutron activation analysis for the study of environmental 
risks associated with the fly ash from burning Polish coals, 
14:50056 (RA;XA) 

Use of nuclear techniques to assess environmental pollution 
from Canadian solid wastes, 14:50051 (RA;XA) 

COMBUSTION PROPERTIES 

Correlating microemulsion fuel composition, structure, and com- 

bustion properties, 14:49730 (R;US) 
COMETS 

See also HALLEY COMET 

Global environmental effects of impact-generated aerosols: Re- 
sults from a general circulation model, 14:50916 (R;US) 

COMMERCIAL BUILDINGS 

A building envelope energy standard for Malaysia, 14:49664 

(R;US) 
COMMERCIAL SECTOR 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 1. Topical report, September 1988-March 
1989, 14:49588 (R;US) 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 2. Topical report, 14:49589 (R;US) 

COMMON MARKET 

ESFAS: An information system on worldwide nuclear power sta- 
tions, 14:49442 (R;IT) 

Easing trend of restrictions on petroleum in West European 
countries. Amid the situation towards EC market integration, 
14:48866 (R;JP;in Japanese) 

COMMUNICATIONS 
Terrorism and the communication utilities: A national security 
concern. Study project, 14:51616 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 

Ex-vessel remote maintenance design for the Compact ignition 
Tokamak, 14:51551 (J;US) 

Nuclear safety enhancements to the compact igniton Tokamak, 
14:51514 (J;NL) 

Remote maintenance design activities and research and devel- 
opment accomplishments for the compact ignition tokamak, 
14:51515 (J;NL) 

COMPACTING 

Effects of shock-induced defects on 

YBazCu307_ 5, 14:49929 (R;US) 
COMPLEX TERRAIN 
Estimation of maximum surface concentrations from sources 
near complex terrain in neutral flow, 14:50613 (R;US) 
COMPLEXES 

See also ACTINIDE COMPLEXES 
ALKALI METAL COMPLEXES 
ALKALINE EARTH METAL COMPLEXES 
ARSENIC COMPLEXES 
CADMIUM COMPLEXES 
INDIUM COMPLEXES 
RARE EARTH COMPLEXES 
TRANSITION ELEMENT COMPLEXES 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

COMPLIANCE 

Basic inspector training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications, 14:49596 (R;US) 

Basic instructor training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications. Instructor guide, 14:49595 (R;US) 

RCRA (Resource Conservation and Recovery Act) Facility 
Investigation (RFI) guidance. Volumes 1 through 4. Interim re- 
port (Final), 14:50686 (R;US) 
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COMPOSITE MATERIALS 


COMPOSITE MATERIALS 

Dynamics of acrylate and methacrylate polymers on surfaces, 
14:49957 (R;US) 

High-temp toughening and creep studies. Final report, 1 June 
1985-28 February 1989, 14:49891 (R;US) 

Mechanical behavior of silicon carbide/2014 aluminum compos- 
ite. Technical report, 14:49953 (R;US) 

Pressure dependence of the elastic constants of silicon car- 
bide/2014 aluminum composite. Technical report, 14:49954 
R;US 

iecaieie and characterization of alumina platelet-reinforced 
mullite composites, 14:49906 (R;US) 

Stochastic propagation of an array of parallel cracks: 
Exploratory work on matrix fatigue damage in composite lami- 
nates, 14:50014 (R;US) 

Superconductivity and magnetism in layered materials. Final re- 
port, 15 October 1987-14 October 1988, 14:49956 (R;US) 

Thermal expansion of epoxy-fiberglass composite specimens, 
14:50028 (J;US) 

Thermoplastic composites: Recycling. January 1973-May 1989 
(Citations from the Rubber and Plastics Research Association 
data base). Report for January 1973-May 1989, 14:50009 
(R;US) 

COMPOUND NUCLEI! 

Formation and decay of hot nuclei: the experimental situation, 
14:51089 (R;FR) 

Theoretical description of multifragmentation by connecting 
Landau-Vlasov calculations with the Copenhagen statistical 
multifragmentation model, 14:51167 (R;FR) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 

Use of coal gasification in compressed-air energy storage sys- 

tems: Final report, 14:49552 (R;US) 
COMPRESSED AIR STORAGE POWER PLANTS 

Use of coal gasification in compressed-air energy storage sys- 

tems: Final report, 14:49552 (R;US) 
COMPRESSION 

Superconducting and microstructural properties of shock- 

compacted high-T. oxide powders, 14:49930 (R;US) 
COMPUTER ARCHITECTURE 

A systematic approach to software security evaluations, 
14:51582 (R;US) 

Band structure engineering for ultra-low threshold laser diodes. 
Final progress report, 14:50298 (R;US) 

Los Alamos CCS [Center for Computer Security] formal com- 
puter security model, 14:51584 (R;US) 

MIPs and BIPs are megaflops: Limits of unidimensional assess- 
ments, 14:51598 (R;US) 

MIPs and BIPs are megaflops: Limits of unidimensional assess- 
ments, 14:51599 (R;US) 

Mapping of parallel algorithms to reconfigurable parallel archi- 
tectures. Final report, 14:51573 (R;US) 

Northeast Artificial Intelligence Consortium annual report 1987. 
Volume 3. Distributed artificial intelligence for communications 
network management. Interim report, December 1986- 
December 1987, 14:51566 (R;US) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 4. Research in automated photointerpretation. 
Interim report, December 1986-December 1987, 14:51567 
(R;US) 

Northeast Artificial Intelligence Consortium annual report, 1987. 
Volume 2, Part B. Discussing, using, and recognizing plans. 
Interim report, December 1986-December 1987, 14:51565 
(R;US) 

PASM (partitionable SIMD/MIND machine) parallel-processing 
system: Hardware design and intelligent operating system 
concepts. Final report, 14:51570 (R;US) 

COMPUTER CODES 

See also D CODES 

P CODES 
S CODES 

Heavy-duty vehicle emission conversion factors 2, 1962-2000. 

Technical report, 14:49727 (R;US) 
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PC-based package for interactive assessment of MHD equilib- 
rium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:51448 (D;US) 

Parallel processing a three-dimensional free-lagrange code, 
14:51604 (J;US) 

Testing URMEL-3D by modeling a ferrite-tuned rf cavity, 
14:50463 (BA;US) 

Ultraprecise magnet design and shimming, 14:50289 (BA;US) 

ZPIMP: A zero-D Z-pinch implosion code. Interim report, 
14:51405 (R;US) 

COMPUTER GRAPHICS 

Distributed processing in ray tracing, 14:51590 (R;US) 

Parallel vision algorithms. Annual technical report No. 1, 1 Octo- 
ber 1986-30 September 1987, 14:51564 (R;US) 

COMPUTER NETWORKS 

CM Net heterogeneous local network of microcomputers. De- 
scription for the RT-11 system users, 14:51581 (R;SU;In 
Russian) 

Measuring performance of the file transport network, 14:51583 
(R;US) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 7. Parallel, structural, and optimal techniques in 
vision. Interim report, December 1986-December 1987, 
14:51568 (R;US) 

Operating experience with the Sandia terminal switching net- 
work and fiber optic loop, 14:51595 (R;US) 

PASM (partitionable SIMD/MIND machine) parallel-processing 
system: Hardware design and intelligent operating system 
concepts. Final report, 14:51570 (R;US) 

The Delta-t transport protocol: Features and experience useful 
for high performance networks, 14:51600 (R;US) 

The high-speed channel (HSC) and ultra-speed networks, 
14:51585 (R;US) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Computer simulation of nondestructive evaluation for computer- 
aided design. Phase 1 final report, 14:50321 (R;US) 

Low-cost three-dimensional stereoscopic display technique for 
computer-aided design, 14:51597 (R;US) 

COMPUTER-AIDED MANUFACTURING 

CIPSS [computer-integrated process and safeguards system]: 
The integration of computer-integrated manufacturing and 
robotics with safeguards, security, and process operations, 
14:49086 (J;US) 

Coupling rule-based and object-oriented programming for the 
classification of machined features, 14:50265 (R;US) 

Reasoning about change and exceptions in automated process 
planning, 14:50263 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

Energy-economical operation of electric motors. Report, 

14:49704 (R;DK;in Danish) 
CONCENTRATOR SOLAR CELLS 

Study of interdigitated back contacts silicon photocells for highly 
concentrated solar radiation conversion, 14:49151 (R;FR;In 
French) 


CONCRETES 
See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 
Evaluation of radionuclide penetration of structural concrete sur- 
faces in the Three Mile Island Unit 2 reactor building, 
14:49514 (J;US) 
TMI-2 [Three Mile Island Unit 2] reactor building basement con- 
crete activity distribution, 14:49538 (J;US) 
CONFORMAL GROUPS 
Conformal branching rules and modular invariants, 14:51044 
(J;NL) 
CONFORMAL INVARIANCE 
Some special points in the moduli space of c=N conformal field 
theory, 14:51047 (J;US) 
CONIFERS 
[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 





CONING 
See CHANNELING 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
Project and construction, 14:50242 (R;SU;In Russian) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Modelling of buffer material behaviour. Some examples of mate- 
rial models and performance calculations, 14:49025 (R;SE) 

Valve cover for 48 Y cylinders, 14:49085 (J;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 

Pretest analysis of a 1:6-scale reinforced concrete containment 
model subject to pressurization, 14:49360 (J;NL) 

Rezone - a rezoning programme in two-dimensions to facilitate 
coupling of the disassembly code VENUS with the contain- 
ment analysis code REXCO-H, 14:49331 (R;IN) 

CONTAINMENT BUILDINGS 
Activity Levels 

TMI-2 [Three Mile Island Unit 2]: The early radiological condi- 

tions of the reactor building, 14:49513 (J;US) 
Basements 

Characterization of the radiological conditions of the reactor 
building basement and D-rings through thermoluminescent 
dosimeter readings, 14:49516 (J;US) 

Robotic characterization of the elevation of the TMI-2 [Three 
Mile Island Unit 2] reactor building, 14:49517 (J;US) 

TMI-2 [Three Mile Island Unit 2] reactor building basement con- 
crete activity distribution, 14:49538 (J;US) 

Concretes 

Evaluation of radionuclide penetration of structural concrete sur- 
faces in the Three Mile Island Unit 2 reactor building, 
14:49514 (J;US) 

Contamination 

Ex-vessel fuel characterization results in the reactor building, 
14:49518 (J;US) 

RCS characterization and SNM accountability: Trace fuel circu- 
lation in the RCS, reactor building and auxiliary building, 
14:49539 (J;US) 

Decontamination 

A fast-sorting measurement technique to determine decontami- 
nation priority, 14:49537 (J;US) 

Heat stress control in the TMI-2 [Three Mile Island Unit 2] defu- 
eling and decontamination activities, 14:49519 (J;US) 

Implementation of remote equipment at TMI-2 [Three Mile Is- 
land Unit 2], 14:49544 (J;US) 

TMI-2 [Three Mile Island Unit 2] reactor building dose reduction 
task force, 14:49527 (J;US) 

Dynamic Loads 

Methods for ultimate load analysis of concrete containments: 

Phase 3: Final report, 14:49349 (R;US) 
Seismic Effects 

Experimental research project on the dynamic behavior of 
Garigliano NPP (Italy), 14:49338 (RA;IT) 

Lessons learned from full-scale vibration tests on nuclear power 
plant auxiliary structure in Switzerland, 14:49337 (RA;IT) 

On- site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. International 
ENEA/IMES/ENS specialist meeting, Bologna-Brasimone, 4-7 
May 1987, 14:49335 (R;IT) 

On-site experimental dynamic analysis for evaluating soil- 
structure interactions and the seismic behavior of the Italian 
PEC fast reactor building, 14:49308 (RA;IT) 

Research and development studies on the seismic behavior of 
the PEC fast reactor, 14:49307 (RA;IT) 


COPPER 


Role of field testing and shaking-table tests on full-scale struc- 
tures for NPP seismic safety, and its relation to computational 
mechanics, 14:49339 (RA;IT) 

Seismic response analysis of the PEC fast reactor building, 
14:49311 (RA;IT) 

Static Loads 

Methods for ultimate load analysis of concrete containments: 

Phase 3: Final report, 14:49349 (R;US) 
Surface Contamination 

Airborne recontamination of the TMI-2 [Three Mile Island Unit 2] 

reactor building, 14:49515 (J;US) 
CONTAINMENT SHELLS 

Effect of longitudinal stretching force on temperature stresses in 
statically uncertain reinforced concrete elements, 14:49359 
(RA;SU;In Russian) 

CONTAMINATION 
See also SURFACE CONTAMINATION 
TRANSFRONTIER CONTAMINATION 
Precipitation of copper and palladium at the SiOz/silicon inter- 
face, 14:49996 (RA;US) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTRACTOR PERSONNEL 

Biological effects of ionizing radiation - changing worker atti- 
tudes, 14:49060 (RA;US) 

DOE contractor trade network: a decade of experience in train- 
ing resource exchange, 14:49059 (RA;US) 

CONTRACTS 
Autopreps 2 fixed price clause date base, 14:51558 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD DRIVES 
Design of the pulse rod drive mechanism for pulsed reactor, 
14:49362 (R;CN;in Chinese) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVENTION ON EARLY NOTIFICATION OF NUCLEAR ACCEL 
DENT 
See CENNA 
CONVERSION 
Semiconductor particles and arrays for the photoelectrochemical 
utilization of solar energy. Technical report, 14:49143 (R;US) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Corrosion monitoring. Methods of corrosion monitoring in water- 
carrying systems, 14:49848 (R;SE;In Swedish) 

How to fit absorption cooling into the Danish energy system, 
14:49708 (R;DK;In Danish) 

Measurement and performance of the Fermilab Antiproton 
Source Debuncher Betatron Stochastic Cooling System, 
14:50458 (BA;US) 

COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 

COPPER 

A drift-tube linac incorporating a ramped accelerating field, 
14:50377 (BA;US) 

Long term creep strength of silver alloyed copper, 14:49879 (R;Fl) 

Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 

Short period multilayers: 
14:49871 (R;US) 

X-ray diffuse scattering study of vacancy and interstitial loops in 
ion-irradiated copper, 14:49758 (RA;US) 

[200-GeV/c proton beams incident on Al, Cu, Ag, and Au targets]: 
Foreign trip report, April 23-May 10, 1988, 14:51150 (R;US) 


Interface dominated structures, 
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COPPER 63 TARGET 


COPPER 63 TARGET 

Transverse energy production in the target fragmentation region 

in *®©O-nucleus reactions at 60 and 200 A GeV, 14:51146(R;DE) 
COPPER 65 TARGET 

Global description of (n,p) - and (n,2n) - activation cross sec- 

tions within statistical multistep theory, 14:51175 (R;XA) 
COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Anomalous dispersion corrections to surface and interface EX- 
AFS measurements made using glancing angles, 14:49883 
(BA;US) 

High resolution Moessbauer spectroscopy with ©’Zn in metallic 
systems, 14:51127 (RA;PL) 

Microstructural analysis of in-situ Cu-Nb composite wires, 
14:49885 (BA;US) 

Microstructure and properties of AA 2090 weldments, 14:49855 
(R;US) 

Suitability of various welding processes for die cast aluminium 
of the Al-Si alloy type, 14:49858 (TJ;GB) 

The effect of hydrogen charging on the mechanical properties of 
aluminum alloy 2090, 14:49857 (R;US) 

Thermomechanical processing of aluminum alloy 2090 for su- 
perplasticity. Master's thesis, 14:49744 (R;US) 

COPPER BASE ALLOYS 

See also HEUSLER ALLOYS 

Diffuse x-ray scattering study of CugAu above the order- 
disorder transition temperature, 14:49754 (RA;US) 

Practical limitations of ALCHEMI measurements on ordered in- 
termetallic alloys, 14:49781 (R;US) 

COPPER COMPLEXES 
Magnetic interactions in a copper(II) trimer encapsulated in a 
molecular metal oxide cluster, 14:50183 (J;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SILICIDES 
COPPER SULFATES 
CUPRATES 

Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBazCusO¢ 5, 14:49944 
(J;US) 

Highly sensitive infrared detector fabricated with thin film of 
high-T, Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 

Low-temperature synthesis of superconducting Laz_,M,CuO,: 
direct precipitation from NaOH/KOH melts, 14:49950 (J;US) 

Photobehavior of copper(I) compounds. 4. Role of the triplet 
state of (arylphosphine)copper(|) complexes in the photosen- 
sitized isomerization dienes, 14:50195 (J;US) 

Simulation of crystal structures by empirical atom-atom potentials. 
3. Effects of oxygen atom vacancies on the crystal structure 
and the superconducting transition temperature of the high- 
temperature superconductor YBazCu307_,, 14:49946 (J;US) 

Theoretical EFG calculations in disordered systems and transi- 
tion metal alloys, 14:51258 (RA;BR) 

Valence fluctuations in the YBapCu307_, superconductor, 
14:49948 (J;US) 

COPPER ISOTOPES 

A review of activation cross sections in the ENDF/B-VI general 

purpose files for Cr, Fe, Ni, Cu, and Pb, 14:51107 (R;US) 
COPPER OXIDES 
Catalytic Effects 

Enhanced carbon conversion of low H2/CO ratio syngas: Final 

report, 14:49133 (R;US) 
Chemical Vapor Deposition 

Development of a real time monitor for superconductive thin film 
preparation, 14:49905 (R;US) 

Growth structure and properties of YBa,.Cu307_, single crys- 
tals, 14:49923 (RA;SU;In Russian) 

Crystal Growth 

Growth and study of YBazCu30, crystals, 14:49926 (RA;SU;In 

Russian) 
Crystal Lattices 

Growth structure and properties of YBazCu307_, single crys- 

tals, 14:49923 (RA;SU;In Russian) 
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Crystallization 
Low temperature crystallization of perovskites, 
(RA;SU;in Russian) 
Electronic Structure 
High resolution-angle resolved photoemission studies of high 
temperature superconductors, 14:49893 (R;US) 
Energy Gap 
Growth structure and properties of YBazCu307_,5 single crys- 
tals, 14:49923 (RA;SU;In Russian) 
Grain Orientation 
X-ray diffraction study of YBapCu307_,, 14:49927 (RA;SU;In 
Russian) 
Magnetic Flux 
Effects of shock-induced defects on 
YBazCu307_ 5, 14:49929 (R;US) 
Shock-induced defects and flux pinning in YBazCu3O7_5 + Ag 
composites, 14:49931 (R;US) 
Phase Transformations 
Twinning in monocrystalline films of YBapCuzO07_, high temper- 
ature superconductor, 14:49925 (RA;SU;In Russian) 
Physical Properties 
Rf performance of polycrystalline high-T. superconductors, 
14:49903 (R;US) 
Physical Radiation Effects 
Low temperature crystallization of perovskites, 
(RA;SU;In Russian) 
Sorptive Properties 
Phase |, Volume Ill, Bench scale research at MIT [Massachu- 
setts Institute of Technology]: Topical report, October 
1987—January 1989, 14:48766 (R;US) 
Superconductivity 
Growth and study of YBagCu30, crystals, 14:49926 (RA;SU;In 
Russian) 
Laser deposition and properties of high temperature supercon- 
ducting films, 14:49921 (RA;SU;In Russian) 
Quasi-elastic and inelastic neutron-scattering studies of super- 
conducting La2_chiStcpiCuO4, 14:49945 (J;US) 
Superconducting and microstructural properties of shock- 
compacted high-T, oxide powders, 14:49930 (R;US) 
Thermodynamic Properties 
Oxygen stoichiometry, structural transitions, and thermody- 
namic behavior of the YBagCu3O, system, 14:49894 (R;US) 
Thermophotovoltaic Conversion 
Preparation and characterization of materials for solar applica- 
tions: CUXO and ZN3P2, 14:49153 (R;FR;In French) 
Twinning 
Twinning in monocrystalline films of YBazCu307_, high temper- 
ature superconductor, 14:49925 (RA;SU;In Russian) 
Ultrasonic Testing 
Ultrasonic attenuation measurements on LuBajCu,O07 and 
HoBazCu307, 14:51374 (J;US) 
Vapor Plating 
Laser deposition and properties of high temperature supercon- 
ducting films, 14:49921 (RA;SU;In Russian) 
X-Ray Diffraction 
X-ray diffraction study of YBagCu3O07_,, 14:49927 (RA;SU;In 
Russian) 
COPPER SELENIDE SOLAR CELLS 
Analysis of loss mechanisms in polycrystalline thin-film solar 
cells: Annual subcontract report, 1 April 1988-31 March 
1989, 14:49164 (R;US) 
COPPER SILICIDES 
Effects of mass enhancement on cooper pairing in heavy- 
fermion superconductors, 14:51357 (BA;US) 
COPPER SULFATES 
High temperature chemistry of complex  vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Analysis of the late phases of core melt progression, 14:49504 
(R;US) 


14:49924 


flux pinning in 


14:49924 





Ex-vessel fuel characterization results in the reactor building, 
14:49518 (J;US) 
Fuel removal equipment for TMI-2 [Three Mile Island Unit 2], 
14:49533 (J;US) 
Interfacial instabilities leading to bubble departure during film 
boiling on vertical surface, 14:49424 (R;US) 
Melt propagation and oxidation in core debris beds, 14:49505 
(R;US) 
Methods of assaying special nuclear material at TMI-2 [Three 
Mile Island Unit 2], 14:49540 (J;US) 
Modeling of thermal and hydrodynamic aspects of molten 
jet/water interactions, 14:49422 (R;US) 
Quality assurance in the removal and transport of the TMI-2 
[Three Mile Island Unit 2] core, 14:49548 (J;US) 
Reactor fuel detection and distribution in the TMI-2 [Three Mile 
Island Unit 2] auxiliary building, 14:49541 (J;US) 
TMI-2 [Three Mile Island Unit 2] core shipping preparations, 
14:49550 (J;US) 
TMI-2 [Three Mile Island Unit 2] ex-vessel defueling, 14:49536 
(J;US) 
Transport package maintenance requirements and operations, 
14:49551 (J;US) 
CORN STOVER 
See AGRICULTURAL WASTES 
CORONA (SOLAR) 
See SOLAR CORONA 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R:US) 
Spaceradiation effects on electronics, 14:50537 (R;Fl;In Finnish) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
At the limit of time. New ideas in cosmology, 14:50945 (R;AT;In 
German) 
COSMOLOGY 
Cosmic string catalysis of skyrmion decay, 14:51037 (J;NL) 
Is the great attractor really a great wall?, 14:50951 (J;US) 
COSMOS 
See UNIVERSE 
COSTA RICA 
[Power sector integrated efficiency program]: Foreign trip re- 
port, August 1-11, 1989, 14:49140 (R;US) 
COTTON PLANTS 
Growth of cotton under chronic ozone stress at two levels of soil 
moisture, 14:50894 (R;US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CP INVARIANCE 
This was the particle physics that was: The years from P and C 
violation to CP violation, 14:51042 (R;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
A numerical laboratory for granular solids, 14:50004 (R;US) 
CREEKS 
See STREAMS 
CRESOLS 
Biological degradation of low-rank coal: Final report, 14:48764 
(R;US) 
Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL FLOW 
Critical flow velocities for involute parallel fuel plate assemblies, 
14:49404 (J;US) 


CYCLOTRONS 


CRITICALITY 
An overview of nuclear criticality safety performed to support 
TMI-2 [Three Mile Island Unit 2] defueling, 14:49545 (J;US) 
Glossary of nuclear criticality terms, 14:50231 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Interrelation of experimental exposure and ambient air-quality 
data for comparison of ozone-exposure indices and estimat- 
ing agricultural losses, 14:50611 (R;US) 
Methods used for managing and analyzing the data stored in 
the NCLAN data library, 14:50615 (R;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
Underestimation of oxygen deficiency hazard through use of lin- 
earized temperature profiles, 14:50259 (R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOSTATS 
High-temperature superconducting current leads for cryogenic 
apparatus, 14:50249 (R;US) 
CRYSTAL LATTICES 
Assessment of thin heteroepitaxial layers using skew angle asym- 
metrical x-ray double crystal diffraction, 14:49779 (RA;US) 
Simulation of atomistic crystal growth from the vapor phase, 
14:50972 (BA;US) 
CRYSTALLOGRAPHY 
Single crystal diffraction, 14:50544 (R;US) 
CRYSTALS 
See also MONOCRYSTALS 
QUANTUM CRYSTALS 
Anisotropy of the recoilless fraction. A neutron diffraction and 
Moessbauer effect points of view, 14:51345 (RA;PL) 
On feasibility of MGTS-20 isochronic cyclotron for investigation of 
solids by backscattering method, 14:51335 (RA;SU;In Russian) 
Proceedings of 17. All-union meeting on physics of charged par- 
ticles interaction with crystals, 14:51301 (R;SU) 
[Rainbows in ion channeling: Resonances and trajectories, 
Cavtat, Yugoslavia, and visit to Aarhus, Denmark, August 5— 
16, 1989]: Foreign trip report, 14:51353 (R;US) 
CULTIVATION 
[The quantitative role of soil cultivation in the global carbon cy- 
cle}: Foreign trip report, August 13-20, 1989, 14:50606 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Cu-O chains in YBapCu307_,; and the phonon mechanism of 
high T. superconductivity, 14:51368 (R;SU) 
Effect of heat treatment on Y;BaoCu307_, ceramic supercon- 
ducting transition temperature, 14:51366 (RA;SU;In Russian) 
Highly sensitive infrared detector fabricated with thin film of 
high-T. Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 
Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 
Y;,BazCu307_, films on different substrates prepared by laser 
sputtering, 14:51367 (RA;SU;In Russian) 
CURIUM ISOTOPES 
Cross sections of transuranium nuclei fission by neutrons, 
14:51181 (RA;SU;In Russian) 
CUTTING TOOLS 
New tool-holding concept: Final report, 14:50264 (R;US) 
CYANIDES 
4-Cyanopyridine-bridged binuclear and trinuclear complexes of 
ruthenium and iron, 14:50199 (J;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Parameters of the eigenellipsoid for separated sector cy- 
clotrons, 14:50396 (R;FR) 
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CYCLOTRONS 


Report of the meeting on the experimental equipments for the 
‘cyclotron cascade project’, 14:50369 (R;JP) 

Six-dimensional beam matching for axial injection into a cy- 
clotron, 14:50420 (R;FR) 

The atomic physics facility at the LBL ECR source, 14:50381 
(J;NL) 

The cyclotrons in my life, 14:50366 (R;US) 

CYTOCHROMES 

Binuclear transition-metal complexes as new reagents for selec- 
tive cross-linking of proteins. Coordination of cytochrome c to 
dirhodium(Il) .:-tetraacetate, 14:50802 (J;US) 

Oxidoreduction reactions involving the electrostatic and the 
covalent complex of cytochrome c and plastocyanin: Impor- 
tance of the protein rearrangement for the intracomplex 
electron-transfer reaction, 14:50832 (J;US) 

Teratogen metabolism, 14:50799 (BA;US) 

CYTOLOGY 

[Molecular genetics at the mouse]: Foreign trip report, June 29, 

1988—July 16, 1988, 14:50794 (R;US) 


D 


D CODES 

LAPACK working note No. 12: Banded cholesky factorization 

using level 3 BLAS, 14:51575 (R;US) 
DAPHNIA 

Effects of environmental and experimental design factors on cul- 
turing and testing of Ceriodaphnia dubia: Final report, 
14:50890 (R;US) 

DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 

Data acquisition methods used at TMI-2 [Three Mile Island Unit 
2], 14:49532 (J;US) 

The trigger and data acquisition system of the SAPHIR detector, 
14:50508 (R;DE;In German) 

DATA BASE MANAGEMENT 

Evaluation of reliability data sources in China, 14:49281 (RA;XA) 

ISIS [inventory and Security Information System]: A prototype 
using the FOCUS 4GL and an ORACLE database, 14:51608 
(R;US) 

Surveillance data bases, analysis, and standardization program 
1988 annual report, 14:49250 (RA;US) 

[Analysis and evaluation of the CADDET database, Sittard, The 
Netherlands, August 21, 1989-September 8, 1989]: Foreign 
trip report, 14:51610 (R;US) 

DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
TASK SCHEDULING 

PASM (partitionable SIMD/MIND machine) parallel-processing 
system: Hardware design and intelligent operating system 
concepts. Final report, 14:51570 (R;US) 

DAUGHTER PRODUCTS 

[Mutagenicity of radon and radon daughters]: Progress report, 

November 1, 1988—August 31, 1989, 14:50852 (R;US) 
DAYLIGHTING 
A daylight design tool using HyperCard on the Macintosh, 
14:49665 (R;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEACTIVATION 
X-ray absorption spectroscopy at denitrification catalysts using 
synchrotron radiation, 14:50038 (R;DE;ln German) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
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DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECHANNELING 
See CHANNELING 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Decontamination and decommissioning of nuclear facilities. 
Final report of three research co-ordination meetings held be- 
tween 1984 and 1987, 14:49464 (R;XA) 

Final report on computer codes for estimating the decommis- 
sioning cost of nuclear power plants, 14:49229 (RA;XA) 

DECONTAMINATION 

A fast-sorting measurement technique to determine decontami- 
nation priority, 14:49537 (J;US) 

Decontamination and decommissioning of nuclear facilities. 
Final report of three research co-ordination meetings held be- 
tween 1984 and 1987, 14:49464 (R;XA) 

Decontamination of nuclear facilities by electrochemical meth- 
ods, 14:49282 (RA;XA) 

Decontamination of the main circuits of the G2 gas-graphite re- 
actor, 14:49465 (RA;XA) 

Effectiveness of selected decontamination methods, 14:49478 
(RA;US) 

Implication of decorporation therapy for contaminated persons, 
14:50863 (RA;JP;In Japanese) 

Lessons learned in the cleanup of Three Mile Island Unit 2 as de- 
termined by the TMI-2 safety advisory board, 14:49522 (J;US) 

Research and development of LWR system decontamination: 
Mechanochemical and redox decontamination methods, 
14:49247 (RA;XA) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 

DEFECTS 
Eddy current defectoscope SWD-1, 14:50513 (R;CN;In Chinese) 
DEFENSE 
See NATIONAL DEFENSE 
DEGRADATION (ENERGY) 
See ENERGY LOSSES 
DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHYDRATION 

Effects of chemical protective clothing and masks, and two 
drinking-water delivery systems on voluntary dehydration. Fi- 
nal report, July 1987-April 1989, 14:50244 (R;US) 

DEHYDROGENASES 

See OXIDOREDUCTASES 
DELAYED RADIATION INJURIES 

See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 

See MESONS 
DENITRIFICATION 

Selective catalytic reduction of NOx and combustible components 
in the exhaust gas from small power plants, 14:49209 (R;DK) 

DENMARK 

Act No. 732 of December 7, 1988. Act to amend the Act on civil 
liability for nuclear damage, 14:49468 (R;DK) 

How to fit absorption cooling into the Danish energy system, 
14:49708 (R;DK;In Danish) 

DEOXYPENTOSE NUCLEIC ACID 

See DNA 

DEOXYRIBONUCLEIC ACID 
See DNA 

DEPLETION (NUCLEAR FUELS) 
See BURNUP 

DEPOSITION 

Application of surface analysis methods to studies of atmo- 
spheric deposition in forests, 14:50593 (R;US) 





DEPOSITS 

Development and evaluation of deterministic models for predict- 
ing the weight of fouling deposits from coal combustion, 
14:48840 (R;US) 

DEPOSITS (GEOLOGICAL) 

See GEOLOGIC DEPOSITS 
DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESERTS 

Fiscal year 1987 program report: Utah water research labora- 
tory, 14:50724 (R;US) 

DESIGN 

Status of in-situ air stripping tests and proposed modifications: 
Horizontal wells AMH-1 and AMH-2 Savannah River Site, 
14:50660 (R;US) 

DESOXYRIBONUCLEIC ACID 

See DNA 

DESULFURIZATION 

Deposition of "stabilisat” in areas covered by salt water. Desul- 
furization of flue gas from Danish power stations. Preliminary 
investigations, 14:48812 (R;DK;In Danish) 

Optimization of coal-beneficiation plants for SO2 emissions con- 
trol, 14:48778 (R;US) 

DETECTION (RADIATION) 

See RADIATION DETECTION 
DETECTION (SEISMIC) 

See SEISMIC DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATIONS 

Calibration curves for some standard Gap Tests, 14:50560 (R;US) 

Particle size effects in the initiation of explosives containing re- 
active and nonreactive continuous phases, 14:50565 (R;US) 

Reactive flow measurements and calculations for ZRH2-based 
composite explosives, 14:50567 (R;US) 

DETONATORS 
Detonation product equation of state for Baratol, 14:50566 (R;US) 
DEUTERIUM 

Concentration and analysis of deuterium particular isotopic pu- 
rity, 14:50141 (RA;SU;In Russian) 

Ex-vacuo nuclear reaction analysis of deuterium, 14:50083 (J;NL) 

Low-temperature deuterium and tritium permeabilities in gold 
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DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON REACTIONS 

Three or four nuclear system in intermediate energy region, 
14:51003 (RA;JP;in Japanese) 
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DISMANTLING (REACTOR) 

See REACTOR DISMANTLING 
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14:50787 (R;US) 
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14:50656 (R;US) 


548 ERA Vol. 14, No. 23 


Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
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Cost supplement to Technologies and Costs for the Removal of 
Mercury from Potable Water Supplies (first draft), January 
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Oxidation behavior of spent UO> fuel, 14:48916 (J;US) 
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Low-altitude convection, precipitation, and current patterns in 
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VAN DE GRAAFF ACCELERATORS 
Section-type high-voltage metal-ceramic insulators for acceler- 
ating tubes, 14:50423 (R;SU;In Russian) 
ELECTROSTATIC PRECIPITATORS 
Ambient Test Rig (ATR) flow studies: A laminar flow, reduced 
entrainment electrostatic precipitator: Technical progress re- 
port, 14:49206 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENT ABUNDANCE 
Literature survey of isotopic abundance data for 1987-1989, 
14:50037 (R;US) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
The Periodic Law at high pressures, 14:49872 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMBANKMENTS 
Bureau of Mines geotechnical centrifuge research: A review. In- 
formation circular/1989, 14:48813 (R;US) 
EMBRYONIC CELLS 
Replication of adeno-associated virus in cells irradiated with UV 
light at 254 nm, 14:50881 (J;US) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 
ARAC: Early phase dose assessment for the DOE FRMAP, 
14:50880 (R;US) 
Agreement between the Government of the French Republic and 
the Swiss Federal Council on Mutual Assistance in case of a 
catastrophe or a serious accident, 14:49106 (R;FR;In French) 
Emergency planning of foreign countries for radiation accidents, 
14:50862 (RA;JP;in Japanese) 
Guidebook for preparing players’ handbooks, 14:49616 (R;US) 
Guidebook for preparing players’ handbooks: Addendum, 
14:49617 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
ENEL-4 REACTOR 
Benefits and limitations in the use of performance indicators 
(Caorso NPP, Italy), 14:49241 (R;IT) 
Caorso nuclear power plant: Condition prior to start-up after 
fourth refueling, 14:49242 (R;IT;In Italian) 
Exploratory trend and pattern analysis of Caorso (Italy) plant 
through the TENDA program, 14:49448 (R;IT) 
New developments in seismic surveillance of nuclear power 
plants, 14:49366 (RA;IT) 
The backfitting process and its verification (Caorso NPP trend 
and pattern analysis), 14:49434 (R;IT) 
ENEL-6 REACTOR 
See MONTALTO DI CASTRO-1 REACTOR 
ENEL-8 REACTOR 
See MONTALTO DI CASTRO-2 REACTOR 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
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ENERGY CONSERVATION 


ENERGY CONSERVATION 

Affordable housing through energy conservation: A guide to de- 
signing and constructing energy efficient homes: PEAR 
[Program for Energy Analysis of Residences] 2.1 user’s man- 
ual, 14:49654 (R;US) 

Analysis of the role of the actors in the energy conservation poli- 
tics in Europe, 14:49612 (R;FR;In French) 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

Energy Conservation in Buildings, 14:49645 (R;FR) 

Energy conservation potential in the industry, 
(R;NO;In Norwegian) 

Mobile home weatherization research project: Final summary 
report, 14:49670 (R;US) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988. US Senate, One Hundredth 
Congress, Second Session, August 2, 1988, Report 100-443, 
14:49712 (B;US) 

Technology Transfer Test Bed Program. Field demonstration of 
the energy planning module’s energy-conservation options 
proposed for the DD Form 1391 Processor. Final report, 
14:49714 (R;US) 


ENERGY CONSUMPTION 
Energy scenarios, 14:49584 (RA;US) 
Forcast of electricity use in the Pacific Northwest, 14:49615 
(R;US) 
Monthly energy review, June 1989, 14:49638 (R;US) 


ENERGY DISSIPATION 
See ENERGY LOSSES 


ENERGY DISTRIBUTION 
See ENERGY SPECTRA 


ENERGY EFFICIENCY 
Demonstration Programs 

Central monitoring and control of heating systems. Demonstra- 
tion at Hereford and Worcester County Council. [Worcester], 
14:49659 (R;GB) 

Continuous use of oxygen-trim to control combustion conditions 
in a container glass-melting furnace. A demonstration at Red- 
fearn Glass [Barnsley], 14:49691 (R;GB) 

Heat recovery from a spray drier using a glass tube heat ex- 
changer. A demonstration at ABM Chemicals Ltd. [Stockport], 
14:49694 (R;GB) 

Heat recovery from hot liquid laundry effluent using a coil-in- 
shell heat exchanger. A demonstration at Belgrave and 
Wigston Ltd. [Leicester], 14:49689 (R;GB) 

Heat recovery from hot liquid using a coaxial tube heat ex- 
changer. A demonstration at Regency Laundry Service, Bath, 
14:49690 (R;GB) 

Local microprocessor-based energy management system for 
colleges and large schools. Demonstration at Somerset Col- 
lege of Art and Technology, Taunton, 14:49658 (R;GB) 

Microprocessor-based energy management system with dis- 
tributed intelligence. A demonstration at the Cornwall and 
Isles of Scilly Health Authority. [Truro], 14:49660 (R;GB) 

Occupancy sensing light-switching system installed in ware- 
house racking. A demonstration at Unipart Group Ltd. 
[Oxford], 14:49662 (R;GB) 

Performance of a two-pass regenerator system on a glass fur- 
nace. A demonstration at CWS Glass Works [Wigan], 
14:49697 (R;GB) 

Performance of impulse fired regenerative burners on a small 
batch heat treatment furnace. A demonstration at Catton and 
Co. Ltd. [Leeds], 14:49696 (R;GB) 

Porous medium burner for foundry furnaces, 14:49688 (R;GB) 


14:49703 


Energy Management Systems 
Central monitoring and control of heating systems. Demonstra- 
tion at Hereford and Worcester County Council. [Worcester], 
14:49659 (R;GB) 
Local microprocessor-based energy management system for 
colleges and large schools. Demonstration at Somerset Col- 
lege of Art and Technology, Taunton, 14:49658 (R;GB) 
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Microprocessor-based energy management system with dis- 
tributed intelligence. A demonstration at the Cornwall and 
Isles of Scilly Health Authority. [Truro], 14:49660 (R;GB) 

Foundries 
Porous medium burner for foundry furnaces, 14:49688 (R;GB) 
Glass Industry 

Continuous use of oxygen-trim to control combustion conditions 
in a container glass-melting furnace. A demonstration at Red- 
fearn Glass [Barnsley], 14:49691 (R;GB) 

Performance of a two-pass regenerator system on a glass fur- 
nace. A demonstration at CWS Glass Works [Wigan], 
14:49697 (R;GB) 

Heat Recovery Equipment 

Heat recovery from hot liquid laundry effluent using a coil-in- 
shell heat exchanger. A demonstration at Belgrave and 
Wigston Ltd. [Leicester], 14:49689 (R;GB) 

Heat recovery from hot liquid using a coaxial tube heat ex- 
changer. A demonstration at Regency Laundry Service, Bath, 
14:49690 (R;GB) 

Lighting Systems 

Occupancy sensing light-switching system installed in ware- 
house racking. A demonstration at Unipart Group Ltd. 
[Oxford], 14:49662 (R;GB) 

Metal Industry 

Performance of impulse fired regenerative burners on a small 
batch heat treatment furnace. A demonstration at Catton and 
Co. Ltd. [Leeds], 14:49696 (R;GB) 

Spray Drying 

Heat recovery from a spray drier using a glass tube heat ex- 
changer. A demonstration at ABM Chemicals Ltd. [Stockport], 
14:49694 (R;GB) 

ENERGY EXPENSES 

Illinois state buildings energy expense study: FY88 and pro- 

jected FY89-91, 14:49623 (R;US) 
ENERGY FACILITIES 

The ORNL (Oak Ridge National Laboratory)/Y-12 sludge detoxi- 

fication demonstration project, 14:48936 (RA;US) 
ENERGY LOSSES 

Measurement of enhanced ion stopping powers with plasma fo- 

cus diode, 14:51469 (RA;JP) 
ENERGY MANAGEMENT SYSTEMS 

Central monitoring and control of heating systems. Demonstra- 
tion at Hereford and Worcester County Council. [Worcester], 
14:49659 (R;GB) 

Local microprocessor-based energy management system for 
colleges and large schools. Demonstration at Somerset Col- 
lege of Art and Technology, Taunton, 14:49658 (R;GB) 

Microprocessor-based energy management system with dis- 
tributed intelligence. A demonstration at the Cornwall and 
Isles of Scilly Health Authority. [Truro], 14:49660 (R;GB) 

ENERGY POLICY 

Analysis of the role of the actors in the energy conservation poli- 
tics in Europe, 14:49612 (R;FR;In French) 

The US energy economy after energy crises, 14:49583 (RA;US) 

The impact of global warming on the energy system, 14:50592 
(R;US) 

The world oil outlook to 1995, 14:49581 (RA;US) 

ENERGY SOURCE DEVELOPMENT 

Amending the Geothermal Steam Act of 1970 with respect to re- 
quirements relating to leases, and for other purposes: report 
to accompany H.R. 2794. Introduced in the House of Repre- 
sentatives, One Hundredth Congress, Second Session, June 
2, 1988, 14:49188 (B;US) 

Energy, Mines and Resources Canada, 1989-90 estimates. Part 
3, expenditure, 14:49569 (R;CA;In English and French) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

The PC-AEO forecasting model version 89C user’s manual, 

14:49564 (R;US) 
ENERGY SPECTRA 
Fluctuations and chaotic behaviour, 14:51380 (RA;ZA) 





ENERGY SUPPLIES 

See also FUEL SUPPLIES 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 2. Topical report, 14:49589 (R;US) 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 1. Topical report, September 1988-March 
1989, 14:49588 (R;US) 

ENERGY TRANSMISSION 

See ENERGY TRANSPORT 
ENERGY TRANSPORT 

The US transportation sector in perspective, 14:49575 (RA;US) 
ENGINEERED SAFETY SYSTEMS 

See also AIR CLEANING SYSTEMS 

Caorso nuclear power plant: Condition prior to start-up after 
fourth refueling, 14:49242 (R;IT;In Italian) 

ESF system fission product retention effectiveness, 14:49476 
(RA;US) 

Multivariate statistical methodology, using nuclear power pliant 
operational data, for detection of degradation and failure 
trends, 14:49449 (R;IT) 

ENGINEERING 
See also CIVIL ENGINEERING 
ELECTRICAL ENGINEERING 
ENVIRONMENTAL ENGINEERING 
NUCLEAR ENGINEERING 

The application of quality assurance to engineering manage- 

ment, 14:51561 (R;US) 
ENHANCED RECOVERY 

Biopolymers. January 1970-July 1989 (Citations from the US 
Patent data base). Report for January 1970-July 1989, 
14:50010 (R;US) 

ENVIRONMENT 

See also BIOSPHERE 

Austrian system for the measurement of environmental radioac- 
tivity (ASMER) and the Austrian early radiation warning 
system (AERWS), 14:49419 (R;AT) 

Fiber optic fluid detector, 14:50732 (P;US) 

Survey of the background of agricultural radioecological system 
around Qinshan nuclear power station and transfer experiment 
of © Co and 1251 in crop plants, 14:49376 (R;CN;In Chinese) 

The Hanford Site environmental restoration and waste manage- 
ment five-year plan activity data sheets, 14:49065 (R;US) 

ENVIRONMENTAL EFFECTS 

Conceptual model of the atmospheric precipitation. Groundwater 

system and possibilities for its realization, 14:50711 (RA;NO) 
ENVIRONMENTAL ENGINEERING 
Air cleaners and indoor air quality, 14:50614 (R;US) 


ENVIRONMENTAL EXPOSURE 
Methods used for managing and analyzing the data stored in 
the NCLAN data library, 14:50615 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Biological markers in environmental sentinels to establish expo- 
sure to, and effects of, atmospheric toxicants, 14:50887 (R;US) 


ENVIRONMENTAL IMPACT STATEMENTS 
Biological defense research program. Final report, 14:51617 
(R;US) 
ENVIRONMENTAL MATERIALS 
Short-time activation analysis of environmental materials, 
14:50057 (RA;:XA) 
Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 


ENVIRONMENTAL POLICY 
Evaluation of the initial implementation of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 
1980: Effect of the withholding of documents by the Environ- 
mental Protection Agency from Congress in 1982-83, 
14:49599 (D;US) 
ENVIRONMENTAL PROTECTION AGENCY 
See USEPA 


ERBIUM OXIDES 


ENVIRONMENTAL QUALITY 

See also AIR QUALITY 

WATER QUALITY 

Basic inspector training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications, 14:49596 (R;US) 

Basic instructor training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications. Instructor guide, 14:49595 (R;US) 

ENVIRONMENTAL TEMPERATURE 

See AMBIENT TEMPERATURE 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Fire aerosol experiments and comparisons with computer code 
predictions, 14:50604 (RA;US) 

ENZYMES 

See also OXIDOREDUCTASES 

Analysis of 6-pyruvyl tetrahydropterin synthase, a target gene 
product of su(s) suppressor in Drosophila, 14:50788 (R;US) 

EPA 
See USEPA 
EPITHERMAL NEUTRONS 

Clinical considerations in the use of thermal and epithermal neu- 

tron beams for neutron capture therapy, 14:50817 (BA;US) 
EPOXIDES 

Bulk and shear moduli of epoxy encapsulants, 14:50016 (R;US) 

Fire-retardant coatings based on organic bromine/phenoxy or 
brominated epoxy systems, 14:50018 (R;US) 

Thermal expansion of epoxy-fiberglass composite specimens, 
14:50028 (J;US) 

EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EPSILON RESONANCES 
See MESONS 
EQUATIONS OF STATE 

A new simulation method for the efficient calculation of bench- 
marks for detonation products equations of state, 14:50177 
(R;US) 

EQUIPMENT 

See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
FIELD PRODUCTION EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 

Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 

The ASME handbook on water technology for thermal power 
systems, 14:49200 (B;US) 

ERBIUM ALLOYS 

Magnetic studies of amorphous Fez ErH3 and Fe2CeH, alloys, 
14:49799 (RA;BR) 

On the atomic and magnetic structure of Er2Fe;7, 14:49767 
(RA;US) 

ERBIUM COMPLEXES 

Tridentate coordination by a tripodal ligand system: Synthesis 
and crystal and molecular structure of (diisopropyl (1,2- 
bis(diethylcarbamoyl)ethyl)phosphonate)erbium(Ill) —_ nitrate, 
14:50192 (J;US) 

ERBIUM ISOTOPES 

Preequilibrium emission of protons and isotopic effect in the fast 
neutron-induced (n,p) reactions on heavy elements, 14:51187 
(RA;SU) 

ERBIUM OXIDES 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 
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ERBIUM SULFIDES 


ERBIUM SULFIDES 
Synthesis of SmS and alloys on its basis, 14:50112 (RA;SU;In 
Russian) 
EROSION 
Development of corrective measures technologies for the long- 
term stabilization of shallow land burial sites in semiarid 
environments, 14:48992 (R;US) 
Estimating the offsite household damages from wind erosion in 
the western United States. Staff report, 14:50623 (R;US) 
ERYTHROCYTES 
Clinical positron imaging of the heart with rubidium-82, 
14:50830 (BA;US) 
ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Some comments on the RCNP project, 14:51085 (RA;JP;In 
Japanese) 
ETA-549 
See ETAMESONS 
ETA-700 RESONANCES 
See MESONS 
ETHANE 
[The generalized van der Waals theory of pure fluids and mix- 
tures]: Annual report, 14:50091 (R;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENECARBOXYLIC ACID 
See ACRYLIC ACID 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
Decree No. 88-862 of 6 May 1988 amending Decree No. 75-306 
of 28 April 1975 on protection of workers against the hazards 
of ionizing radiation in large nuclear installations, 14:49105 
(R;FR;In French) 
EUROPEAN ECONOMIC COMMUNITY 
See COMMON MARKET 
EUROPIUM 
Solid-state fluorescence above 1000°C: Application to high- 
temperature laser thermometry, 14:49895 (R;US) 
EUROPIUM 152 
Experimental and theoretical investigation of radionuclides ditri- 
bution in the process of extraction chromatography, 14:50229 
(RA;SU) 
EUROPIUM 154 
Experimental and theoretical investigation of radionuclides ditri- 
bution in the process of extraction chromatography, 14:50229 
(RA;SU) 
EUROPIUM ALLOYS 
in situ 5Eu and ''®Sn Moessbauer studies of vapor quenched 
amorphous Eu, _, Sn, alloys, 14:51264 (RA;BR) 
EUROPIUM COMPLEXES 
Characterization of a series of lanthanide amine cage com- 
plexes, 14:50207 (J;US) 
Extractive crystallization in series of medium lanthanides, 
14:50123 (RA;SU;In Russian) 
EUROPIUM COMPOUNDS 
See also EUROPIUM FLUORIDES 
EUROPIUM TELLURIDES 
Monocrystal growth of high-temperature superconductors, 
14:50163 (RA;SU;In Russian) 
EUROPIUM FLUORIDES 
Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 
EUROPIUM TELLURIDES 
Stability of Pb, _,Eu,Te alloys, 14:49769 (RA;US) 


EVAPORITES 

Chemical equilibrium in mineral formation and diagenesis in the 
carbonate evaporite system: An assessment of chemical 
model application to site performance, 14:48938 (RA;US) 

EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCIMER LASERS 

Formation and modification of surface alloys by excimer laser 
melting and resolidification, 14:49849 (R;US) 

EXCITED STATES 
Theoretical study of near-threshold electron-molecule scatter- 
ing: Final report, 14:50963 (R;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXERCISE 

Effects of air pollution on human exercise performance, 

14:50883 (R;US) 
EXHAUST GASES 

Characterization of emissions from a methanol-fueled motor ve- 
hicle, 14:49728 (R;US) 

Environmental effects of space shuttle exhaust on materials. Fi- 
nal report, April 1986-August 1987, 14:50589 (R;US) 

Health-hazard evaluation report HETA 87-232-1948, Consoli- 
dated Freightways, Pocono Summit, Pennsylvania, 14:50619 
(R;US) 

Heavy-duty vehicle emission conversion factors 2, 1962-2000. 
Technical report, 14:49727 (R;US) 

Technical and economic assessment of NOx reduction using 
cyanuric acid technology. Topical report, February 1989, 
14:50351 (R;US) 

Turbulent diffusion behind vehicles: Experimentally determined 
influence of vortex pair in vehicle wake, 14:50621 (R;US) 

EXHAUST SYSTEMS 

A field demonstration of automatic restroom ventilation control 

to reduce energy consumption, 14:49673 (R;US) 
EXOSKELETON 

Radiation-induced changes in the cuticular hydrocarbons of the 
granary weevil and their relationship to desiccation and adult 
mortality, 14:50836 (R;US) 

EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL REACTORS 
See also ARBUS REACTOR 
BOR-60 REACTOR 
HDR REACTOR 
SPERT-1 REACTOR 

Planned intrinsic and passive safety reactors: Progress report, 

14:49397 (R;IT;In Italian) 
EXPERT SYSTEMS 

Expert systems for the scheduling of image-processing tasks on 
a parallel processing system. Final report, 14:51569 (R;US) 

Neural networks - Potential appplication in the nuclear industry. 
Preliminary comments and reflections, 14:51580 (RA;IL) 

Northeast Artificial Intelligence Consortium annual report 1987. 
Volume 3. Distributed artificial intelligence for communications 
network management. Interim report, December 1986- 
December 1987, 14:51566 (R;US) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 4. Research in automated photointerpretation. 
Interim report, December 1986-December 1987, 14:51567 
(R;US) 

Northeast Artificial Intelligence Consortium annual report, 1987. 
Volume 2, Part B. Discussing, using, and recognizing plans. 
Interim report, December 1986-December 1987, 14:51565 
(R;US) 

The use of artificial intelligence for safeguard fuel reprocessing 
plants, 14:49087 (J;US) 

The use of expert judgments in performance assessment of HLW 
[high-level radioactive waste] repositories, 14:49021 (R;US) 
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EXPLODING WIRES 
Shock pressure determination in detonator wires, 14:49870 
(R;US) 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 

Simulation of blasting induced rock motion using spherical ele- 

ment models, 14:50562 (R;US) 
EXPLOSIVES 

See also CHEMICAL EXPLOSIVES 

Calibration curves for some standard Gap Tests, 14:50560 (R;US) 

Non-equilibrium effects of slow diffusion controlled reactions on 
the properties of explosives, 14:50563 (R;US) 

Thermodynamic properties and hydrodynamic response of high- 
density high-temperature C H N O mixtures, 14:50564 (R;US) 

EXPORTS 
Models of imports and exports for the small, open economy of 
Norway, 14:49568 (R;NO) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION CHROMATOGRAPHY 

Experimental and theoretical investigation of radionuclides ditri- 
bution in the process of extraction chromatography, 14:50229 
(RA;SU) 

EXTRACTION COLUMNS 

Drop coalescence in pulsed perforated plate extraction 
columns, 14:48899 (RA;SU) 

Numerical modelling of hydrodynamic and mass transfer char- 
acteristics of reciprocating plate extraction column (RPEC), 
14:48905 (RA;SU) 

Reciprocating-plate extraction columns for nuclear fuel repro- 
cessing, 14:48901 (RA;SU) 

EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


F 


F-1260 RESONANCES 
See F2-1270 MESONS 
F-1540 RESONANCES 
See MESONS 
F0-975 MESONS 
Study of the reaction yy -> x*tx~ at TASSO, 14:50989 
(R;DE;In German) 
F2-1270 MESONS 
Study of the reaction yy -> a*tx- at TASSO, 14:50989 
(R;DE;In German) 
FABRIC FILTERS 
Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, October-December 
1988, 14:49207 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACTORIZATION 
LAPACK working note No. 12: Banded cholesky factorization 
using level 3 BLAS, 14:51575 (R;US) 
FAEROE ISLANDS 
Environmental radioactivity in the North Atlantic region including 
the Faroe Islands and Greenland. 1986, 14:50683 (R;DK) 


FBR TYPE REACTORS 


FAILURE MODE ANALYSIS 

Presentation of a method for the sequential analysis of incidents 

- NPP safety, 14:49239 (R;IT) 
FALLOUT 

See also FALLOUT DEPOSITS 

Alto Lazio NPP environmental lab: 
14:50672 (RA;IT;In Italian) 

Automatic monitoring of ionizing radiations in the environment: 
Feasibility study (network design, instrumentation), 14:50669 
(RA;IT;In Italian) 

Deposition of cesium and contamination of certain products: A 
correlation study, 14:50668 (RA;IT) 

Fallout-particle-trajectory computations and fallout-particle ar- 
rival time calculations, 14:50678 (R;US) 

Measurements in Northern Italy of environmental gamma expo- 
sure (due to Chernobyl), 14:50667 (RA;IT;In Italian) 

Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1985—December 1987, 
14:50846 (R;US) 

Transport and deposition of airborne debris from the Chernobyl 
nuclear power plant accident with special emphasis on the 
consequences to the United Kingdom, 14:50638 (R;GB) 

FALLOUT DEPOSITS 

Adriatic Sea aquatic organisms: Contamination after Chernobyl, 
14:50735 (RA;IT;In Italian) 

Contamination, from Chemobyl, of environmental matrices in 
the Po River Valley area (Italy), 14:50666 (RA;IT;In Italian) 

Land to water radionuclide (Chernobyi related) migration in the 
Po River delta (Italy), 14:50734 (RA;IT;In Italian) 

Radioecological consequences due to Chermobyl fallout in 
Northern Italy, 14:50670 (RA;IT;In Italian) 

Report on the grass ecosystem project: 
14:50675 (R;XA) 

Some radioecological aspects on the radioactive impact of the 
Chernobyl reactor accident upon the Greek marine environ- 
ment, 14:50736 (RA;IT) 

Survey of radiological consequences of the Chernobyl accident 
in the EAES member states, 14:50674 (RA;IT) 

FALLOUT PARTICULATES 

See FALLOUT 

PARTICLES 
FARADAY INDUCTION 

Development of high frequency spice models for ferrite core in- 

ductors and transformers, 14:50334 (R;US) 
FAROE ISLANDS 
See FAEROE ISLANDS 


FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 

FAST NEUTRONS 

Detection of a-particles and neutrons in electrochemically 
etched polycarbonate track detectors, 14:50523 (R;DE) 

On determination of mean values of derivatives with energy for to- 
tal cross sections from the data on transmission of fast neutron 
quasimonochromatic beams, 14:51209 (RA;SU;in Russian) 

Scattering of fast neutrons and gamma rays in crystals, 
14:51212 (RA;SU;In Russian) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 


FATIGUE 
The effects of temperature on fatigue crack propagation in 310 
austenitic stainless steel, 14:49856 (R;US) 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
MONJU REACTOR 
PEC BRASIMONE REACTOR 

Development of 3-D core simulation methods for fast breeder 
reactor cores, 14:49318 (R;IN) 

Discussion of an informative system set-up for the registration 
and processing of reliability data on FBR components: Appli- 
cation to design and safety studies and pliant exploitation 
improvement, 14:49312 (R;IT) 

Kalpakkam multigroup cross section set for fast reactor applica- 
tions - status and performance, 14:49319 (R;IN) 


first year of activities, 


results for 1986, 
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FEDERAL BUILDINGS 


FEDERAL BUILDINGS 

In-situ determination of radionuclide levels in facilities to be de- 
commissioned using the allowable residual contamination 
level method, 14:50682 (R;US) 

FEDERAL DRIVING CYCLE 
See FEDERAL TEST PROCEDURE 
FEDERAL REGION X 

Assessment of commercial and industrial cogeneration potential 
in the Pacific Northwest, 14:49686 (R;US) 

Forcast of electricity use in the Pacific Northwest, 14:49615 
(R;US) 

FEDERAL REPUBLIC OF GERMANY 

Compact core reactor project of the technical university of Mu- 
nich, 14:49401 (J;US) 

FRG activities in the framework of IWGATWR, 14:49230 (RA;XA) 

Long-term trend analysis of emergency-power diesel-generator 
reliability in German nuclear power plants, 14:49345 (R;IT) 

Testing an iodine filter for the vessel off-gas of the German 
industrial-scale reprocessing plant, 14:48909 (RA;US) 

FEDERAL TEST PROCEDURE 
Heavy-duty vehicle emission conversion factors 2, 1962-2000. 
Technical report, 14:49727 (R;US) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEEDWATER 

Advanced PWR steam generator digital feedwater control sys- 
tem: Final report, 14:49373 (R;US) 

Steam generator model validation and advanced feedwater con- 
trol system design for the Maanshan PWR [pressurized water 
reactor]: Final report, 14:49374 (R;US) 

FERMENTATION 

Adaptive control for fermentation processes: development of 

estimators, 14:49161 (R;FR;in French) 
FERMILAB ACCELERATOR 

Laser pulse stretching via enhanced closed loop control with 
slow Q-switching, 14:50307 (BA;US) 

Measurement and performance of the Fermilab Antiproton 
Source Debuncher Betatron Stochastic Cooling System, 
14:50458 (BA;US) 

Review of the physics, technology and practice of stochastic 
beam cooling, 14:50404 (BA;US) 

The new fnal booster-to-main ring beam transport system, 
14:50410 (BA;US) 

FERMILAB TEVATRON 

An empirical model for the luminosity of the Fermilab Tevatron 
collider, 14:50395 (R;US) 

Operational experience with superconducting synchrotron mag- 
nets, 14:50284 (BA;US) 

Physics at ,/(s) = 2 TEV, 14:51066 (BA;US) 

Polar coordinate alignment of the magnet stands in the BO over- 
pass region of the Fermilab Main Ring, 14:50290 (BA;US) 

The Fermilab main injector, 14:50364 (R;US) 

FERMIONS 
See also LEPTONS 
QUARKS 

Schwinger term and the Berry phase in simple models, 
14:51065 (R;AT) 

Some special points in the moduli space of c=N conformal field 
theory, 14:51047 (J;US) 

Stable simulations of many fermion systems, 14:51349 (R;US) 

FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE 
Testing URMEL-3D by modeling a ferrite-tuned rf cavity, 
14:50463 (BA;US) 
FERRITES 
Effect of electron bombardment on LiFesOg, 14:51284 (RA;BR) 
FERRITIC STEELS 

Experimental and analytical investigations of mass transport 
processes of 12Cr-1 MoVW steel in thermally-convected 
lithium systems, 14:51537 (J;NL) 

Fracture toughness data base for HT9 and modified 9Cr-1Mo ir- 
radiated in several reactors up to approximately 100 dpa, 
14:49873 (R;US) 
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FERRITIN 
Moessbauer spectroscopy of iron biominerals, 14:50856 (RA;BR) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZER INDUSTRY 
Industrial-hygiene survey of Agrico Chemical Company, Pierce 
Chemical Works, Pierce, Florida, June 22-26, 1975, 14:50834 
(R;US) 
Industrial-hygiene survey, Stauffer Chemical Company, Salt 
Lake City, Utah, July 16-25, 1975, 14:50833 (R;US) 
FIBER OPTICS 
Fiber optic fluid detector, 14:50732 (P;US) 
Optical data transmission systems in radiation environment, 
14:50550 (R;US) 
FIBERGLASS 
Thermal expansion of epoxy-fiberglass composite specimens, 
14:50028 (J;US) 
FIELD ALGEBRA 
Review of recent developments in superstring theory, 14:51043 
(J;US) 
FIELD PRODUCTION EQUIPMENT 
Competitive assessment of the US: Oil field equipment industry, 
14:48856 (R;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
Introduction to string field theory, 14:51067 (BA;US) 
Propagators and one loop diagrams in cavity field theory, 
14:51058 (RA;ZA) 
Some special points in the moduli space of c=N conformal field 
theory, 14:51047 (J;US) 
[Topics in field theory and string theory]: 
14:51050 (R;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 
Chemical vapor deposition of silicon carbide using a novel 
organometallic precursor. Technical report, 14:49951 (R;US) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
OPTICAL FILTERS 
Design and commissioning of a filter module for high tempera- 
ture and pressure, 14:48775 (R;US) 
Development of nuclear standard filter elements for PWR plant, 
14:49276 (R;CN;In Chinese) 
FINAL-STATE INTERACTIONS 
Hydrodynamic simulations of 1*O + 2°8Pb collisions at 200 
GeV/N, 14:51202 (J;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Nuclear Energy Decree of February 12, 1988, 14:51614 (R;Fl) 
FINNISH ORGANIZATIONS 
Status report on light water reactor development in Finland, 
14:49287 (RA;XA) 
FIRE EXTINGUISHERS 
A discussion of fire suppression induced equipment damage 
and systems impact through an examination of spurious fire 
suppression actuation incidents, 14:49506 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 


[Progress report], 





FIREWOOD 
See WOOD FUELS 


FIRST AID 

Emergency planning of foreign countries for radiation accidents, 
14:50862 (RA;JP;In Japanese) 

Further studies into the emergency medical care of radiation ac- 
cidents, 14:49472 (RA;JP;in Japanese) 

FIRST WALL 

Divertor and first wall armor design for the TIBER-II engineering 
test reactor, 14:51523 (J;NL) 

First walVblanket/shield design and optimization system, 
14:51526 (J;NL) 

Local wall power loading variations in thermonuclear fusion de- 
vices, 14:51539 (J;US) 

FISHES 

See also ANADROMOUS FISHES 

Augmented fish health monitoring: 
14:49142 (R;US) 

Diseases of fish in the Ringhals-Vaeroe area 1987, 14:50693 
(R;SE;In Swedish) 

Experimental acidification of Little Rock Lake (Wisconsin): Fish 
research approach and early responses, 14:50721 (R;US) 

Eye-flukes in fish, living in cooling water from nuclear power 
plants, 14:50908 (R;SE;In Swedish) 

Mainstem Clearwater River Study: Assessment for salmonid 
spawning, incubation, and rearing: Annual report, FY 1988, 
14:49141 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida): Ladyfish 
and tarpon, 14:50695 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Pa- 
cific and speckled sanddabs, 14:50688 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Eng- 
lish sole, 14:50694 (R;US) 

FISSILE MATERIALS 
Method of surface area measurement of fuel materials by fission 
gas release at low temperature, 14:50543 (R;IN) 
FISSION 
See also SPONTANEOUS FISSION 
THERMAL FISSION 

A brief history of the “Delayed” discovery of nuclear fission, 
14:51159 (R;US) 

The discovery and contribution of nuclear fission, 14:49610 (J;US) 

Theory of fission neutron emission, 14:51178 (RA;SU) 

FISSION FRAGMENTS 

Asymmetric form of humps of fission product mass distributions 
as shell effects manifestation, 14:51186 (RA;SU;In Russian) 

Formation and decay of hot nuclei: the experimental situation, 
14:51089 (R;FR) 

Semi-empirical formula on the pre-neutron-emission fragment 
mass distribution in nuclear fission, 14:51163 (R;CN;In Chi- 
nese) 

FISSION PRODUCT RELEASE 

Data summary report for fission product release test VI-2, 

14:49494 (R;US) 
FISSION PRODUCTS 

Assessment of the characteristic times for the partitioning of 
volatile fission products between the liquid and gas phases in 
a PWR containment during a design basis large LOCA fault, 
14:49270 (R;GB) 

ESF system fission product retention effectiveness, 14:49476 
(RA;US) 

Geochemistry of actinides and fission products in natural aquifer 
systems, 14:50742 (R;DE) 

SINGAR fission gas evolution code, 14:49333 (R;GB) 

The generation, validation, and testing of a coupled 219-group 
neutron 36-group gamma-ray AMPX-2 library, 14:51207 (R;IT) 

FISSIONABLE MATERIALS 

See also FISSILE MATERIALS 

Risk concept in nuclear safety in case of fission material man- 
agement out of reactors, 14:49067 (R;SU;In Russian) 


Annual report 1987, 


FLUIDIZED BEDS 


FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAME PROPAGATION 
A numerical study of thin flame representations, 14:50238 (R;US) 
Remote laser-probing system for combustion measurements, 
14:50237 (R;JP;In Japanese) 
FLAME TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES 
Fractals and turbulent premixed engine flames, 14:50239 (J;US) 
PDF modeling of chemical nonequilibrium effects in turbulent 
nonpremixed hydrocarbon flames, 14:50235 (BA;US) 
FLASH POINT 
See COMBUSTION PROPERTIES 
FLASKS 
See CASKS 


FLAVORDYNAMICS 
See QUANTUM FLAVORDYNAMICS 
FLAWS 
See DEFECTS 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW RATE 

A review of geoscience characteristics and disposal experience 
at the commercial low-level radioactive waste disposal facility 
near West Valley, New York, 14:49012 (R;US) 

Laboratory studies of radionuclide migration in tuff, 14:48997 
(R;US) 

FLUE GAS 

Cleaning of hot flue gases with a dence suspension cooler, 
14:49211 (R;Fl;In Finnish) 

Combined NO,/SOz reduction, 14:48803 (R;US) 

Compliance testing of hot-water and steam boilers, Shaw Afb, 
South Carolina. Final report, 14:50342 (R;US) 

Design guidelines for a sodium injection waste management 
system: Final report, 14:48810 (R;US) 

Flue gas conditioning for fabric filter performance improvement: 
Quarterly technical progress report, October-December 
1988, 14:49207 (R;US) 

Purification of flue gas. Development and testing of catalyst for 
removal of nitrogen oxides from flue gas, 14:49208 (R;DK;In 
Danish) 

Selective catalytic reduction of NOx and combustible components 
in the exhaust gas from small power plants, 14:49209 (R;DK) 

FLUID FLOW 

See also CRITICAL FLOW 
GAS FLOW 
HYPERSONIC FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 

Modeling the fluid flow responsible for primary mineralizaion at 
Pocos de Caldas, Osamu Utsumi uranium mine, Brazil, 
14:48985 (RA;FR) 

FLUID MECHANICS 

See also HYDRAULICS 

Animation of interactive fluid flow visualization tools on a data 
parallel machine, 14:51605 (J;US) 

Instability mechanisms in shear-flow transition, 14:50985 (BA;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 

Kinetic theories of granular materials with applications to flu- 
idized beds: Technical note, 14:48831 (R;US) 

Mechanics—heat-transfer relation for particulate materials: 
Quarterly report, 14:48829 (R;US) 

Surface heat transfer due to particle impact, 14:48833 (R;US) 
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FLUIDIZED-BED COMBUSTION 


FLUIDIZED-BED COMBUSTION 
Design and commissioning of a filter module for high tempera- 
ture and pressure, 14:48775 (R;US) 
Proceedings: Second biennial PFBC [pressurized fluidized-bed 
combustion] power plants utility conference, 14:48838 (R;US) 


FLUORIDES 

See also AMERICIUM FLUORIDES 
AMMONIUM FLUORIDES 
EUROPIUM FLUORIDES 
GADOLINIUM FLUORIDES 
HAFNIUM FLUORIDES 
IRON FLUORIDES 
LANTHANUM FLUORIDES 
TIN FLUORIDES 
URANIUM FLUORIDES 
ZINC FLUORIDES 
ZIRCONIUM FLUORIDES 

Chemical methods for the determination of composition of cryo- 
lite, 14:50034 (R;IN) 

Enthalpies of formation of the monofluorolanthanide complexes, 
14:50190 (J;US) 

FLUORINE COMPOUNDS 
See also FLUORIDES 
FLUORINE OXIDES 

Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBagCu3O¢.8, 14:49944 
(J;US) 

Crystal structure of the inverse wiberite, magnetic and Moess- 
bauer, study of ferrimagnetic MnFeFs (H2O)2, 14:51272 
(RA;BR) 

Destabilizing dz-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 

Vapor pressure measurements of volatile transition-metal com- 
plexes, 14:50017 (R;US) 

FLUORINE OXIDES 

Dioxygen difluoride: Electron diffraction investigation of the 

molecular structure in the gas, 14:50187 (J;US) 
FLY ASH 

Environmental impact assessment of coal-fired thermal power 
stations, 14:50055 (RA;XA) 

Environmental implications of lignite ash on water qualities, 
14:50062 (RA;XA) 

Impact of trace elements and natural radionuclides from solid 
wastes to the environment, 14:50064 (RA;XA) 

Neutron activation analysis of toxic and other elements in 
Czechoslovakian solid waste products. Pt. |, 14:50047 (RA;XA) 

Study of environmental pollution associated with solid wastes 
using nuclear and nuciear-related analytical techniques, 
14:50054 (RA;XA) 

Use of coal ash in highway construction: Kansas Demonstration 
Project: Interim report, 14:48809 (R;US) 

Use of electron-microscopy data in receptor models for PM-10, 
14:50616 (R;US) 

Use of neutron activation analysis for the study of environmental 
risks associated with the fly ash from burning Polish coals, 
14:50056 (RA;XA) 

FOAMS 

Analysis of polystyrene and carbon foam morphologies using 
proton beams, 14:50031 (J;NL) 

Foam flows, 14:48852 (BA;US) 

Rigid polyurethane foams in refrigeration. January 1973-July 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for January 1973-July 1989, 
14:50013 (R;US) 

FOG 

Development of an atmospheric diffusion model in fog (2). Eval- 
uation of fog effect on diffusion using simple model, 14:50595 
(R;JP;In Japanese) 

FOILS 

Experimental investigation of a fast-acting exploding metallic foil 

opening switch, 14:50436 (R;US) 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
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FOKKER-PLANCK EQUATION 
Solution of the Fokker-Planck equation with mixing of angular 
harmonics by beam-beam charge exchange, 14:51438 (R;US) 

FOOD 

See also ANIMAL FEEDS 

New mutagens from cooked food, 14:50898 (R;US) 
FOOD IRRADIATION 

See IRRADIATION 
FOODSTUFFS 

See FOOD 
FORESTS 

Acidification of water beneath a mature Sitka spruce plantation 
in Beddgelert Forest, North Wales, 14:50706 (RA;NO) 

Analysis of dry and wet deposition, throughfall, and stemflow 
event chemistry in a Pinus strobus L. plantation, 14:50710 
(RA;NO) 

Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 

Do all forests act as sinks for air pollutants?. Factors influencing 
the acidity of throughfall, 14:50701 (RA;NO) 

Sensitivity of acid forest soils to acid deposition, 14:50714 
(RA;NO) 

FOSSIL FUEL RESERVES 

See FOSSIL FUELS 

FOSSIL FUELS 

See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 

Dinosaurs and powerplants: Energy from the past for the future, 
14:48755 (R;US) 

FOSSIL-FUEL POWER PLANTS 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 3, Final report, 14:48793 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 1: Final report, 14:48791 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 2, Final report, 14:48792 (R;US) 

Comparative SO. reactivity of CaO derived from CaCO3 and 
Ca(OH)>, 14:49210 (R;US) 

Design guidelines for a sodium injection waste management 
system: Final report, 14:48810 (R;US) 

Electricity supply, 14:49604 (R;US) 

Fossil fuels, 14:49629 (R;US) 

Future production costs of baseload units, 14:49634 (R;NL;In 
(In Dutch)) 

Incident analysis, data gathering, and use of statistics for opera- 
tional purposes, 14:49444 (R;IT) 

Mechanisms of nitrous oxide formation in coal flames, 14:49212 
(J;US) 

Proceedings: EPRI [Electric Power Research Institute] Power 
Plant valves symposium Il, 14:49352 (R;US) 

Proceedings: Second biennial PFBC [pressurized fluidized-bed 
combustion] power plants utility conference, 14:48838 (R;US) 

The ASME handbook on water technology for thermal power 
systems, 14:49200 (B;US) 

[The economics of nuclear and conventional power plants in de- 
veloping countries]: Foreign trip report, June 24—July 3, 1988, 
14:49325 (R;US) 

FOUNDRIES 

Porous medium burner for foundry furnaces, 14:49688 (R;GB) 

Supplemental natural gas injection in the coke cupola. Final re- 
port, November 1988-May 1989, 14:48880 (R;US) 

FRACTURE MECHANICS 

An application of the J-integral to an incremental analysis of 

blunting crack behavior, 14:49782 (R;US) 
FRACTURE PROPERTIES 

Comparative analyses of two measuring methods for determin- 
ing the dynamic fracture toughness under conditions of fast 
crack propagation. Report of scientific results obtained during 





a research visit at SRI International, USA, 14:49789 (R;DE;In 
German) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Hydraulic fracturing in tight fissured media, 14:48878 (R;US) 
Numericai modelling of fracture fields in rock masses. Applica- 
tion to oil industry, 14:48855 (R;FR;In French) 
FRACTURES 
The effect of contact area on the permeability of fractures, 
14:50930 (R;US) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Act No. 88-1093 of 1 December 1988 amending Act. No. 65-956 
of 12 November 1965 on the third party liability of operators of 
nuclear ships amended by Act No. 68-1045 of 29 November 
1968, 14:49469 (R;FR;In French) 
Agreement between the Government of the French Republic and 
the Swiss Federal Council on Mutual Assistance in case of a 
catastrophe or a serious accident, 14:49106 (R;FR;In French) 
Decree No. 88-1130 of 14 December 1988 publishing an Adden- 
dum in the form of an exchange of letters to the Agreement of 
10 December 1962 between the Government of the French Re- 
public and the Government of the Grand-Duchy of Luxembourg 
on mutual assistance between the French and Luxembourg 
fire brigades and rescue services, 14:49104 (R;FR;In French) 
Decree No. 88-862 of 6 May 1988 amending Decree No. 75-306 
of 28 April 1975 on protection of workers against the hazards 
of ionizing radiation in large nuclear installations, 14:49105 
(R;FR;In French) 
Decree No. 89-85 of 8 February 1989 setting up a Council on 
Technological Risk Prevention, 14:51615 (R;FR;In French) 
Experimental qualification of nuclear components, 14:49277 
(RA;IT) 
Order of 29 December 1988 on treatment of strawberries by ion- 
izing radiation, 14:50837 (R;FR;In French) 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 
A new version of a free electron laser two-beam accelerator, 
14:50478 (J;NL) 
Coherent optical harmonic production in the Los Alamos free 
electron laser oscillator, 14:50310 (BA;US) 
Free-electron lasers, 14:50311 (J;US) 
High gain free electron lasers, 14:50309 (BA;US) 
FREE RADICALS 
See RADICALS 
FRENCH ORGANIZATIONS 
See also ELECTRICITE DE FRANCE 
Advanced reactors in France, 14:49288 (RA;XA) 
FREONS 
Implications of the findings of the expedition to investigate the 
ozone hole over the Antarctic. Joint Hearing before the Sub- 
committees on Environmental Protection and Hazardous 
Wastes and Toxic Substances of the Committee on Environ- 
ment and Public Works, United States Senate, One Hundredth 
Congress, First Session, October 27, 1987, 14:50648 (B;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRICTION 
Single particle friction tests with cellulose acetate sphere sam- 
ples, 14:49731 (R;US) 


FUEL RODS 


FUEL ADDITIVES 
Antioxidants and stabilizers for lubricants and fuels. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:48859 (R;US) 
FUEL ASSEMBLIES 
Quality assurance verification of high-flux isotope reactor fuel el- 
ements by the 25*Cf-source-driven noise analysis method, 
14:49511 (J;US) 
FUEL CELLS 
Fuel cell handbook, 14:49644 (B;US) 
Fuel cells: Technology status report, 14:49643 (R;US) 
FUEL CHANNELS 
Densities of partial probability distribution for some truncated 
distributions, 14:49354 (R;SU;in Russian) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT FAILURE 
Critical analysis of state-of-the-art technology relevant to fuel 
DEBRIS heat removal, 14:49460 (R;IT;In Italian) 
Methodology estimating number of failed fuel rods and defect 
size: Final report, 14:49383 (R;US) 
Studies of radiant heat transfer problems by the MOXY- 
program, 14:49265 (R;SE;In Swedish) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
Preliminary study on the use of coated fuel particles in the fabrica- 
tion of water reactor fuel element, 14:49273 (R;CN;In Chinese) 
FUEL FABRICATION PLANTS 
Organ burdens and excretion rates of inhaled uranium - compu- 
tations using ICRP model, 14:51220 (R;IN) 
FUEL MANAGEMENT 
Automated optimization of core fuel loading pattern for pressur- 
ized water reactors, 14:49274 (R;CN;In Chinese) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Validation of models for the analysis of the transient behavior of 
metallic fast reactor fuel, 14:49430 (R;US) 
FUEL PLATES 
Critical flow velocities for involute parallel fuel plate assemblies, 
14:49404 (J;US) 
Fuel for the advanced neutron source-performance testing and 
fabrication development, 14:49403 (J;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
Catalyst temperature and reaction efficiency in selective cat- 
alytic reduction - NO, abatement, 14:48907 (RA;US) 
Development of an integrated process information system for a 
reprocessing plant, 14:49088 (J;US) 
Error propagation in reprocessing input volume measurements: 
A study based on experiment and computer simulations, 
14:49094 (J;US) 
Inventory estimation for nuclear fuel reprocessing systems, 
14:49089 (J;US) 
New concept for reprocessing input verification, 14:49084 (J;US) 
Performance of some silver sorbents for control of radioiodine 
from nuclear fuel operations, 14:48910 (RA;US) 
The use of artificial intelligence for safeguard fuel reprocessing 
plants, 14:49087 (J;US) 
[Second Karlsruhe international conference on analytical chem- 
istry in nuclear technology, Karlsruhe, W. Germany, June 
5-9, 1989]: Foreign trip report, 14:49330 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Analysis of heat transfer from fuel rods with externally attached 
thermocouples, 14:49418 (R;GB) 
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FUEL RODS 


Data summary report for fission product release test VI-2, 
14:49494 (R;US) 

Methodology estimating number of failed fuel rods and defect 
size: Final report, 14:49383 (R;US) 

FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 

Injection and atomization of coal-water slurry in high pressure 

diesel engine environment, 14:49724 (BA;US) 
FUEL SUPPLIES 
Supplemental natural gas injection in the coke cupola. Final re- 
port, November 1988-May 1989, 14:48880 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Molten fuel studies at Winfrith, 14:49417 (R;GB) 
FUELS 
See also FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 

Antioxidants and stabilizers for lubricants and fuels. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:48859 (R;US) 

Future production costs of baseload units, 14:49634 (R;NL;In 
(In Dutch)) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FURNACES 
See also GAS FURNACES 
OIL FURNACES 
VACUUM FURNACES 

Description of software for computer control of a heat treat fur- 
nace, 14:50281 (R;US) 

Regenerative burner and low thermal mass insulation modifica- 
tions to a forging furnace. A demonstration at Forgemasters 
Engineering Ltd., Sheffield, 14:49698 (R;GB) 

FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


G-2 REACTOR 
Decontamination of the main circuits of the G2 gas-graphite re- 
actor, 14:49465 (RA;XA) 
GADOLINIUM 
Magnetic hyperfine field at Pt in Gd, 14:51356 (R;SE) 
GADOLINIUM ALLOYS 
Moessbauer study of M;7R2 compounds (M=Fe or Fe+Co, 
R=Gd or Ho), 14:51269 (RA;BR) 
GADOLINIUM COMPLEXES 
Extractive crystallization in series of medium lanthanides, 
14:50123 (RA;SU;In Russian) 
GADOLINIUM COMPOUNDS 
See also GADOLINIUM FLUORIDES 
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Preparation, morphology and magnetic properties of monocrys- 
tals of rare earth high-temperature superconductors, 
14:50172 (RA;SU;in Russian) 

GADOLINIUM FLUORIDES 
Solubility of the 1-4-th group metal halides, 14:50139 (RA;SU;In 
Russian) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 

Observing primeval galaxies and dark matter with lairts. Final 

report, 1 February 1985-31 August 1988, 14:50936 (R;US) 
GALLIUM 71 TARGET 

The Soviet-American Gallium Experiment (SAGE), 14:50525 

(R;US) 
GALLIUM ARSENIDES 

A monolithic integrated device for fast radiation detection with 
an optical output, 14:50538 (BA;US) 

Changes in structural perfection of In,Ga,;_,As epitaxial films 
with low indium content, prepared by MOC-hydride method, 
14:49846 (RA;SU;In Russian) 

Double crystal synchrotron x-ray diffraction study of stoichiome- 
try in gallium arsenide, 14:49755 (RA;US) 

Effect of thermal annealing on rearrangement of defective struc- 
ture of ion-implanted GaAs, 14:51332 (RA;SU;In Russian) 

Energy dependence of He* dechanneling in implanted at 40K 
and annealed GaAs, 14:51330 (RA;SU;In Russian) 

Epitaxy from In,Ga;_,As molecular beams on InP (100) sub- 
strates, 14:50094 (RA;SU;In Russian) 

Gallium arsenide integrated optical devices for high-speed diag- 
nostic systems, 14:50023 (BA;US) 

Orientational phenomena in ion-implanted Si, Ge, GaAs and 
InSb, 14:51328 (RA;SU;In Russian) 

Preparation of InGaAs by MOC-hydride method, 14:49840 
(RA;SU;In Russian) 

RBS/channeling analysis of strained In,Ga,_,As films on 
GaAs(100), 14:51327 (RA;SU) 

Structure of layers and interfaces in InAs/GaAs system, 
14:49814 (RA;SU;In Russian) 

GAMMA DOSIMETRY 
High dose calibrations at the Pacific Northwest Laboratory, 
14:51231 (J;NL) 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA RADIATION 

Impact of coherent scattering on the spectra and energy deposi- 
tion of gamma rays in bulk media, 14:51219 (J;US) 

Measurements in Northern Italy of environmental gamma expo- 
sure (due to Chernobyl), 14:50667 (RA;IT;In Italian) 

Scattering of fast neutrons and gamma rays in crystals, 
14:51212 (RA;SU;In Russian) 

GAMMA REACTIONS 

See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

A fiber-fed imaging spectrometer, 14:50557 (R;US) 
GAMMA TRANSPORT THEORY 

MICAP: A program for low energy neutron, ion and gamma-ray 
transport and one of its applications in calorimeter design: 
Hydrogen knock-in as a method for achieving compensation, 
14:50516 (R;US) 

The generation, validation, and testing of a coupled 219-group 
neutron 36-group gamma-ray AMPX-2 library, 14:51207 (R;IT) 

GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 

Status report on the first six years of Ganil operation, 14:50365 

(R;FR) 
GARIGLIANO REACTOR 

Experimental research project on the dynamic behavior of 

Garigliano NPP (Italy), 14:49338 (RA;IT) 
GAS BURNERS 

Performance of impulse fired regenerative burners on a small 
batch heat treatment furnace. A demonstration at Catton and 
Co. Ltd. [Leeds], 14:49696 (R;GB) 

Porous medium burner for foundry furnaces, 14:49688 (R;GB) 





GAS COMPRESSORS 

S.B.I. pump, 14:50260 (RA;JP;In Japanese) 
GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

Development of a computer model for stationary turbulent 3-D 
gas-particle flows. Numerical prediction of a turbulent gas- 
particle duct flow, 14:50983 (R;DK) 

Perturbations in high-velocity gas flow, 14:50176 (R;US) 

GAS FURNACES 

Performance of a two-pass regenerator system on a glass fur- 
nace. A demonstration at CWS Glass Works [Wigan], 
14:49697 (R;GB) 

GAS TURBINE ENGINES 

Advanced Turbine Technology Applications Project (ATTAP): 
1988 annual report, 14:49720 (R;US) 

Advanced turbine technology applications project (ATTAP): Fi- 
nal 1988 Annual report, 14:49721 (R;US) 

Experimental investigation on the effect of coolant injection on 
turbine aerodynamic charactristics (Part 2). Effect of injection 
from rotor casing with 30° slanted holes, 14:49723 (R;JP;In 
Japanese) 

GAS TURBINES 

Gas turbines: Protective coatings for corrosion and erosion 
protection. January 1970-July 1989 (Citations from the COM- 
PENDEX data base). Report for January 1970-July 1989, 
14:48881 (R;US) 

Sodium sulfate induced hot corrosion in gas turbines, 14:49199 
(R;US) 

Technical and economic assessment of NOx reduction using 
cyanuric acid technology. Topical report, February 1989, 
14:50351 (R;US) 

GAS UTILITIES 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 1. Topical report, September 1988-March 
1989, 14:49588 (R;US) 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 2. Topical report, 14:49589 (R;US) 

GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Development of an atmospheric diffusion model in fog (2). Eval- 
uation of fog effect on diffusion using simple model, 14:50595 
(R;JP;in Japanese) 

Special device used for measuring waste gas flow rate in the 
vent channel of Qinshan nuclear power plant, 14:49272 
(R;CN;In Chinese) 

GASES 
See also AIR 
EXHAUST GASES 

Asymptotic analysis of performance of membrane modules for 
gas separations, 14:50040 (R;US) 

Containment of cavity gas in fractured or rubblized emplace- 
ment media, 14:50580 (R;US) 

Heavy gas dispersion test summary report, 14:50588 (R;US) 

Theory of condensable gases: Progress report, March 1, 1988— 
August 31, 1989, 14:50981 (R;US) 

GASOHOL 

Characterization of emissions from a methanol-fueled motor ve- 

hicle, 14:49728 (R;US) 
GASOLINE 

Gasoline marketing, 14:48863 (R;US) 

State uses of Exxon and Stripper Well oil overcharge funds: 
Status report No. 4, 14:48871 (R;US) 

US/Canadian air quality effort. Hearing before the Subcommittee 
on Oversight and Investigations of the Committee on Energy 
and Commerce, House of Representatives, One Hundredth 
Congress, First Session, October 2, 1987, 14:50651 (B;US) 

GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 


GEOTHERMAL FIELDS 


GAUGE INVARIANCE 
Coset spaces as alternatives to Calabi-Yau spaces in the pres- 
ence of gaugino condensation, 14:51045 (J;US) 
On renormalizations in stochastic quantum non-Abelian theory, 
14:51062 (RA;SU;In Russian) 
Physics goals of future colliders, 14:50487 (BA;US) 
Superstring models challenged by rare processes, 14:51046 
(J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GENE LOCI 
See GENES 
GENERAL CIRCULATION MODELS 
A statistical intercomparison of temperature and precipitation 
predicted by four general circulation models with historical 
data, 14:50631 (R;US) 
GENERAL RELATIVITY THEORY 
A transformation and gravitational copies, 14:51013 (R;BR;In 
Portuguese) 
Introduction to the Gravitation Theory, 14:51379 (RA;BR;In Por- 
tuguese) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Analysis of 6-pyruvyl tetrahydropterin synthase, a target gene 
product of su(s) suppressor in Drosophila, 14:50788 (R;US) 
Correlation of physical and genetic maps of human chromo- 
some 16: Progress report, July 1, 1989-September 30, 1989, 
14:50792 (R;US) 
Genetic toxicology of the human: The current status of somatic 
gene mutation, 14:50901 (R;US) 
Highly conserved repetitive DNA sequence, (TTAGGG),, present 
at the telomeres of human chromosomes, 14:50806 (J;US) 
GEOLOGIC DEPOSITS 
See also PETROLEUM DEPOSITS 
URANIUM DEPOSITS 
On the field determination of effective porosity, 14:50676 (R;US) 
GEOLOGIC FRACTURES 
Field test results of a borehole directional radar, 14:50553 (R;US) 
Fractures in outcrops in the vicinity of drill hole USW G-4, Yucca 
Mountain, Nevada: Data analysis and compilation, 14:49028 
(R;US) 
[Fracture mechanics of porous materials]: Foreign trip report, 
May 16—August 11, 1989, 14:50317 (R;US) 
GEOLOGIC THERMOMETRY 
See GEOTHERMOMETRY 
GEOLOGY 
Hydrological and geochemical response and recovery in dis- 
turbed arctic ecosystems: Progress report, January 1—August 
1, 1989, 14:50913 (R;US) 
GEOPHYSICAL SURVEYS 
See also GRAVITY SURVEYS 
MAGNETIC SURVEYS 
SEISMIC SURVEYS 
Proceedings of the 79th SEGJ conference, 14:50922 (R;JP;In 
Japanese) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY CONVERSION 
Amending the Geothermal Steam Act of 1970 with respect to re- 
quirements relating to leases, and for other purposes: report 
to accompany H.R. 2794. Introduced in the House of Repre- 
sentatives, One Hundredth Congress, Second Session, June 
2, 1988, 14:49188 (B;US) 
The Geopressured-Geothermal Program: Energy conversion 
status and future possibilities, 14:49190 (R;US) 
GEOTHERMAL EXPLORATION 
Heat flow estimated from Curie point depth, 14:49187 (RA;JP;In 
Japanese) 
GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 
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GEOTHERMAL FIELDS 


Hydrogeochemical exploration of the Tecuamburro Volcano re- 
gion, Guatemala, 14:49174 (R;US) 

Reflection seismic exploration in geothermal area. Case study in 
Fushime area, Kyushu Japan, 14:49177 (RA;JP;In Japanese) 

Seismic noise measurements in the eastern part of Hachimantai 
geothermal area, 14:49176 (RA;JP;In Japanese) 

GEOTHERMAL FLUIDS 

Hydrogeochemical exploration of the Tecuamburro Volcano re- 
gion, Guatemala, 14:49174 (R;US) 

[Investigation of subcooled hydrothermal boiling in ground water 
flow channels as a source of harmonic tremors]: Annual re- 
port, 14:50919 (R;US) 

GEOTHERMAL POWER PLANTS 

Concept-trainer/analyzer development for the CCPA [Central 
California Power Agency] No. 1 Coldwater Creek Geothermal 
Power Plant, 14:49192 (RA;US) 

Simple strategies for minimization of cooling water usage in bi- 
nary power plants, 14:49191 (R;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 

Amending the Geothermal Steam Act of 1970 with respect to re- 
quirements relating to leases, and for other purposes: report 
to accompany H.R. 2794. Introduced in the House of Repre- 
sentatives, One Hundredth Congress, Second Session, June 
2, 1988, 14:49188 (B;US) 

GEOTHERMAL WELLS 

Permeability enhancement due to cold water injection: A case 
study at the Los Azufres geothermal field, Mexico, 14:49193 
(R;US) 

Progress report on LBL’s numerical modeling studies on Cerro 
Prieto, 14:49195 (R;US) 

GEOTHERMOMETRY 
Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 

Contamination effect of quartz glass containers on deep refine- 
ment of germanium by crystallization methods, 14:49837 
(RA;SU;in Russian) 

Interpretation of measurement data on e~ energy losses in 
crystals, 14:51318 (RA;SU;In Russian) 

Measurement of excited product decay duration in the inelastic 
scattering reaction Ne + Ge, 14:51126 (RA;SU;in Russian) 

Obtaining of information on a-particle emission mechanism in 
the 2°Ne, “°Ar + Ge reactions by means of shadow effect, 
14:51125 (RA;SU;In Russian) 

Orientational dependence of fast neutrons and gamma quanta 
transitions coefficients by germanium crystal, 14:51210 
(RA;SU;In Russian) 

Orientational phenomena in ion-implanted Si, Ge, GaAs and 
InSb, 14:51328 (RA;SU;In Russian) 

Possibility of production of p-type germanium with carrier den- 
sity <3x10'° cm** by neutron alloying, 14:49843 (RA;SU;In 
Russian) 

RBS/channeling and TEM (transmission electron microscopy) 
analysis of thin sandwiched EPl-layers of germanium on sili- 
con, 14:49999 (RA;US) 

Scattering of fast neutrons and gamma rays in crystals, 
14:51212 (RA;SU;In Russian) 

GERMANIUM 68 

Interacting boson model, BSC-RPA theory and the theory of 

pairing interactions applied to Ge nuclei, 14:51177 (RA;ZA) 
GERMANIUM 70 

Interacting boson model, BSC-RPA theory and the theory of 

pairing interactions applied to Ge nuclei, 14:51177 (RA;ZA) 
GERMANIUM 72 

Interacting boson model, BSC-RPA theory and the theory of 

pairing interactions applied to Ge nuclei, 14:51177 (RA;ZA) 
GERMANIUM 73 TARGET 

Partial cross sections of the (p,n) reaction on 4°Ti i 73:76Ge, 

14:51113 (RA;SU;In Russian) 
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GERMANIUM 74 

Interacting boson model, BSC-RPA theory and the theory of 

pairing interactions applied to Ge nuclei, 14:51177 (RA;ZA) 
GERMANIUM 76 

Interacting boson model, BSC-RPA theory and the theory of 

pairing interactions applied to Ge nuclei, 14:51177 (RA;ZA) 
GERMANIUM 76 TARGET 

Partial cross sections of the (p,n) reaction on 4°Ti i 79:76Ge, 

14:51113 (RA;SU;In Russian) 
GERMANIUM ARSENIDES 

A high resolution cathodoluminescence (LC-CL) study on GaAs- 
AlGaAs interface, 14:49987 (RA;US) 

Composition profiles in AlGaAs/GaAs and InGaAs/InP struc- 
tures examined by convergent beam electron diffraction, 
14:49986 (RA;US) 

Influence of the surface depletion layer on the photoetching rate 
at growth striations in LEC GaAs, 14:49995 (RA;US) 

Optical absorption of the isolated Asg, antisite and an EL2 - 
Like defect in neutron-transmutation doped GaAs, 14:49970 
(RA;US) 

Slip patterns and slip modes under Knoop indentations on (001) 
GaAs, 14:49992 (RA;US) 

Spectroscopy of metal adsorbates on the GaAs(110) surface 
studied with the scanning tunneling microscope, 14:49973 
(RA;US) 

TEM study of the annealing behavior of secondary defects in 1 
MeV Si implanted GaAs, 14:49965 (RA;US) 

GERMANIUM COMPOUNDS 
See also GERMANIUM ARSENIDES 
GERMANIUM OXIDES 
GERMANIUM SILICATES 

A high resolution cathodoluminescence (LC-CL) study on GaAs- 
AlGaAs interface, 14:49987 (RA;US) 

Composition profiles in AlGaAs/GaAs and InGaAs/InP struc- 
tures examined by convergent beam electron diffraction, 
14:49986 (RA;US) 

Zirconium iodide clusters that encapsulate silicon, germanium, 
phosphorus, or pyrex, 14:50182 (J;US) 

GERMANIUM IONS 

Evidence for resonant two-electron capture and excitation in col- 

lisions of H-like Ge with Ne, 14:50965 (R;DE) 
GERMANIUM OXIDES 

Production of fine powders by the rapid expansion of supercriti- 

cal fluid solutions, 14:49934 (BA;US) 
GERMANIUM SILICATES 
Dislocation nucleation in GeSi/Si(100) strained epilayers, 
14:49981 (RA;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 

Concept-trainer/analyzer development for the CCPA [Central 
California Power Agency] No. 1 Coldwater Creek Geothermal 
Power Plant, 14:49192 (RA;US) 

GIANT RESONANCE 

[Excitation and decay of giant resonances in intermediate en- 
ergy heavy ion reactions]: Foreign trip report, January 2-7, 
1989, 14:51197 (R;US) 

GLACIERS 

Glaciers and hydropower for Nuuk/Godthaab West Greenland, 

14:49138 (R;DK) 
GLASS INDUSTRY 

Continuous use of oxygen-trim to control combustion conditions 
in a container glass-melting furnace. A demonstration at Red- 
fearn Glass [Barnsley], 14:49691 (R;GB) 

Performance of a two-pass regenerator system on a glass fur- 
nace. A demonstration at CWS Glass Works [Wigan], 
14:49697 (R;GB) 

GLAUBER’S SALT 

See SODIUM SULFATES 
GLOSSARIES 

See DICTIONARIES 





GLOVEBOXES 
Computerized fire modeling as an effective tool for glovebox fire 
safety, 14:50275 (R;US) 
GLUEBALLS 
Duality and glueballs, 14:51014 (RA;BR;In Portuguese) 
GLUONIUM 
See GLUEBALLS 
GLUONS 

Contribution on the possibilities study of structure functions mea- 
surement in H1 detector at HERA, 14:50997 (R;FR;In French) 

The structure of gluon radiation in QCD, 14:51010 (R;US) 

GNEISSES 

Sorption and diffusion of cobalt, nickel, strontium, iodine, ce- 
sium and americium in natural fissure surfaces and drill core 
cups studied by autoradiography, 3, 14:50685 (R;Fl) 

GOBAR GAS 
See METHANE 
GOLD 

Assessment of heavy metal pollution in Ghana by nuclear- 
related techniques, 14:50059 (RA;XA) 

Investigation of resonance effects under relativistic nuclei exci- 
tation by crystal field, 14:51315 (RA;SU;In Russian) 

Low-temperature deuterium and tritium permeabilities in gold 
determined using ion beams, 14:49863 (R;US) 

Short period multilayers: Interface dominated structures, 
14:49871 (R;US) 

GOLD 197 TARGET 

Determination of the cross section of 18 Au isomeric state exci- 
tation in the (n, -) reaction by DT neutrons, 14:51149 
(RA;SU;In Russian) 

Fluctuations in the density of charged particles in 200 A GeV 
160 + (C, Au) collisions, 14:51142 (R;US) 

Non-equilibrium component in photoneutron spectra from inter- 
mediate and heavy nuclei, 14:51078 (RA;SU;In Russian) 

On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 
coincident cross sections from 5*S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;in German) 

Transverse energy production in the target fragmentation region 
in '©O-nucleus reactions at 60 and 200 A GeV, 14:51146 (R;DE) 

Transverse momentum distributions of neutral pions from 1®O + 
Au collisions at 200 GeV/nucleon, 14:51145 (R;US) 

[200-GeV/c proton beams incident on Al, Cu, Ag, and Au targets]: 
Foreign trip report, April 23—-May 10, 1988, 14:51150 (R;US) 

GOLD 198 

Determination of the cross section of 18 Au isomeric state exci- 
tation in the (n, -) reaction by DT neutrons, 14:51149 
(RA;SU;In Russian) 

GOLD ALLOYS 

Practical limitations of ALCHEMI measurements on ordered in- 

termetallic alloys, 14:49781 (R;US) 
GOLD COMPLEXES 
Vapor pressure measurements of volatile transition-metal com- 
plexes, 14:50017 (R;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 

Policies to encourage private sector responses to potential cli- 
mate change, 14:50594 (R;US) 

The use of expert judgments in performance assessment of HLW 
[high-level radioactive waste] repositories, 14:49021 (R;US) 

GOVERNORS 
See STATE OFFICIALS 
GRAIN BOUNDARIES 

Atom-probe field-ion microscopy of grain boundary segregation, 
14:49775 (RA;US) 

Calculation of the structure of Au grain boundaries using the 
embedded atom method, 14:49901 (RA;US) 

On the determination of grain boundary structure using x-ray 
diffraction, 14:49990 (RA;US) 

GRAIN GROWTH 

Computer modelling of particle limited grain growth and its ex- 

perimental verification, 14:49851 (R;US) 


GROUND MOTION 


GRAND UNIFIED THEORY 

Introduction to the grand unification and to the supersymmetry, 
14:51016 (RA;BR;in Portuguese) 

Triple gauge boson decay of new neutral gauge bosons, 
14:51038 (J;NL) 

GRANITES 

Natural analogue studies in the CEC MIRAGE-2 programme 
(1985-1989). A review of progress to January 1988, 14:48966 
(RA;FR) 

Shallow reflection seismic soundings in bedrock at Lavia, 
14:49040 (R;Fl) 

Sorption and diffusion of cobalt, nickel, strontium, iodine, ce- 
sium and americium in natural fissure surfaces and drill core 
cups studied by autoradiography, 3, 14:50685 (R;Fl) 

GRANULAR MATERIALS 

A numerical laboratory for granular solids, 14:50004 (R;US) 
GRANULOCYTES 

See LEUKOCYTES 


GRAPHITE 
Superconductivity and magnetism in layered materials. Final re- 
port, 15 October 1987-14 October 1988, 14:49956 (R;US) 


GRAPHITE MODERATOR 
See GRAPHITE 


GRASS 
Report on the grass ecosystem project: 
14:50675 (R;XA) 
GRATINGS 
Large holographic diffraction gratings made by a multiple expo- 
sure technique, 14:50545 (BA;US) 
GRAVIMETRY 
Characteristics of the Lacosto and Romberg model D gravity 
meter serial No. 80, 14:50928 (RA;JP;in Japanese) 
GRAVITATION 
Introduction to the Gravitation Theory, 14:51379 (RA;BR;In Por- 
tuguese) 


GRAVITY SURVEYS 
Characteristics of the Lacosto and Romberg model D gravity 
meter serial No. 80, 14:50928 (RA;JP;in Japanese) 
Microgravity Survey (Part 2). Application and the associated 
problems, 14:50927 (RA;JP;ln Japanese) 
Microgravity survey (Part 1). Method of its error estimation, 
14:50926 (RA;JP;In Japanese) 


GREECE 

Deposition of cesium and contamination of certain products: A 
correlation study, 14:50668 (RA;IT) 

Some radioecological aspects on the radioactive impact of the 
Chernobyl reactor accident upon the Greek marine environ- 
ment, 14:50736 (RA;IT) 

GREENHOUSE EFFECT 

Detection of CO2-induced climatic change: Progress report, 
July 16, 1988—July 15, 1989, 14:50596 (R;US) 

On the mitigation of non-CO2 greenhouse gases, 14:50630 
(R;US) 

The impact of global warming on the energy system, 14:50592 
(R;US) 

GREENLAND 

Environmental radioactivity in the North Atlantic region including 

the Faroe Islands and Greenland. 1986, 14:50683 (R;DK) 


GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 


GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 


GROUND DISPOSAL 
Historical assessment of hazardous-waste management in 
Madison and St. Clair Counties, Illinois, 1890-1980, 14:50718 
(R;US) 
History and geophysical description of hazardous waste dis- 
posal Area A: Technical Area 21, 14:48993 (R;US) 


GROUND MOTION 
Simulation of blasting induced rock motion using spherical ele- 
ment models, 14:50562 (R;US) 


results for 1986, 
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GROUND WATER 
Acidification 


GROUND WATER 
Acidification 

Effects of vegetation and air pollution on groundwater quality in 
calcareous coastal dunes near Castricum, the Netherlands. 
Lysimetric observations, 14:50707 (RA;NO) 

Coal Mines 

Influence of karst on drainage conditions of the brown coal 

opencast mine Felchatow/central Poland/, 14:50704 (RA;NO) 
Computerized Tomography 

Laboratory cross-borehole imaging of unconsolidated sedi- 

ments, 14:50920 (R;US) 
Contamination 

Fiscal year 1988 supported liquid membrane development re- 
port, 14:50684 (R;US) 

Sorption studies of VOCs [volatile organic compounds] related 
to soil/ground water contamination at LLNL [Lawrence Liver- 
more National Laboratory], 14:50657 (R;US) 

Federal Republic Of Germany 

Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 

Flow Models 

Radionuclide transport by groundwater flow through the geo- 

sphere: current status, 14:50740 (R;GB) 
Flow Rate 

Hydrological and geochemical response and recovery in dis- 
turbed arctic ecosystems: Progress report, January 1—August 
1, 1989, 14:50913 (R;US) 

Uranium-isotope systematics in groundwaters of the Rustler 
Formation, northern Delaware Basin, southeastern New Mex- 
ico: 1, Principles and preliminary results, 14:49020 (R;US) 

Forests 

Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 

Legislation 

Ground water protection. Joint Hearings before the Subcommit- 
tees on Water Resources, Transportation, and Infrastructure, 
and Hazardous Wastes and Toxic Substances of the Committee 
on Environment and Public Works, United States Senate, One 
Hundredth Congress, Second Session on S. 20, S. 1105, and 
H.R. 791, February 23, March 24, and Ma, 14:50783 (B;US) 

Monitoring 

Groundwater monitoring strategies at the Weldon Spring site, 
Weldon Spring, Missouri, 14:50733 (RA;US) 

Procedures for ground-water investigations, 14:49015 (R;US) 

Program plan for TNX Area groundwater characterization wells, 
14:50659 (R;US) 

Waste stream characterization report, 14:49036 (R;US) 

Netherlands 

Effects of vegetation and air pollution on groundwater quality in 
calcareous coastal dunes near Castricum, the Netherlands. 
Lysimetric observations, 14:50707 (RA;NO) 

Poland 

Chemism of precipitations and underground waters in chosen 
regions of central Poland, in the years 1980-1986, 14:50702 
(RA;NO) 

Radiolysis 

Radiolysis of groundwater in a repository for spent fuel - a litera- 

ture survey, 14:49046 (R;Fl) 
Radionuclide Migration 

Geochemistry of actinides and fission products in natural aquifer 
systems, 14:50742 (R;DE) 

Marysvale fracture controlled mass transport study, 14:48965 
(RA;FR) 

Overview of groundwater flow and radionuclide transport model- 
ing in the Canadian Nuclear Fuel Waste Management 
Program, 14:49047 (BA;US) 

Preliminary indications from natural isotopes on the dissolution 
of rock-salt in deep circulating groundwater of the Nether- 
lands, 14:48988 (RA;FR) 

Some comments on the application of natural analogues in sup- 
port of performance assessments in the U.K, 14:48987 (RA;FR) 

Some uncertainties about uncertainty, 14:48925 (BA;US) 
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Remedial Action 
Supertund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 
Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 


Sampling 


Remedial investigation of landfill Pit 9 Lawrence Livermore Na- 
tional Laboratory Site 300, 14:50658 (R;US) 

The installation of the Westbay multiport ground-water sampling 
system in well 699-43-42K near the 216-B-3 pond, 14:50729 
(R;US) 


Shores 


Effects of vegetation and air pollution on groundwater quality in 
calcareous coastal dunes near Castricum, the Netherlands. 
Lysimetric observations, 14:50707 (RA;NO) 


Water Chemistry 


Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 

Chemism of precipitations and underground waters in chosen 
regions of central Poland, in the years 1980-1986, 14:50702 
(RA;NO) 

Conceptual model of the atmospheric precipitation. Groundwater 
system and possibilities for its realization, 14:50711 (RA;NO) 


Water Pollution 


Conceptual model of the atmospheric precipitation. Groundwater 
system and possibilities for its realization, 14:50711 (RA;NO) 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 





Superfund Record of Decision (EPA Region 4): Perdido Ground- 
water Contamination Site, Perdido, Alabama (first remedial 
action) September 1988. Final report, 14:50771 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
cal/lronton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 

Water Pollution Abatement 

NNEPS (National Network for Environmental Policy Studies) fi- 
nal report: EPA (Environmental Protection Agency) Region 1 
wellhead-protection efforts. Technical report (Final), 14:50751 
(R;US) 

Water Pollution Control 

Catalytic oxidation of ground-water stripping emissions, 
14:50722 (R;US) 

Groundwater-related programs of the USGS and the EPA. Hear- 
ings before the Subcommittee on Water and Power of the 
Committee on Energy and Natural Resources, United States 
Senate, One Hundredth Congress, First Session, June 5 and 
18, 1987, 14:50782 (B;US) 

Water Pollution Monitors 

Methodology for assessment of contamination of the unsaturated 

zone by leaking underground storage tanks, 14:50716 (R;US) 
Water Reclamation 

Reclamation Ground Water Management and Technical Assis- 
tance Study Act of 1988. US Senate, One Hundredth 
Congress, Second Session, August 25, 1988, 14:50781 (B;US) 

X-Ray Fluorescence Analysis 
Assessment of heavy metal pollution in Ghana by nuclear- 
related techniques, 14:50059 (RA;XA) 

GROUND-WATER RESERVES 

See AQUIFERS 
GROWTH (GRAIN) 

See GRAIN GROWTH 
GUNS 

Mutagenicity of burnt gun propellants, 14:50899 (R;US) 
GYROTRONS 

See MICROWAVE AMPLIFIERS 


H 


HADRON-HADRON INTERACTIONS 
Intrinsic multiplicity in hadron-hadron collisions and its impact- 
parameter dependence, 14:51040 (J;US) 
HADRONIC ATOMS 
Hadronic atoms and leptonic conservations: Technical progress 
report, February 1, 1989—January 31, 1990, 14:51009 (R;US) 
HADRONS 
See also MESONS 
Phenomenology of production processes of an asympiotically 
large number of hadrons, 14:51024 (RA;SU) 
Sea quarks and the hadron spectrum, 14:51039 (J;NL) 
HAFNIUM 
Thermodynamic and kinetic analysis of hafnium iodide refining 
process, 14:49827 (RA;SU;In Russian) 
HAFNIUM ALLOYS 
Elementary analysis of Hf(FexMn;_,)2 samples by the PIXE 
technique, 14:50073 (RA;SU;In Russian) 


HAZARDOUS MATERIALS 
Ground Dispoc2! 


HAFNIUM COMPLEXES 

Separation of complex metal ions at gel ionites, 14:50148 

(RA;SU;In Russian) 
HAFNIUM FLUORIDES 

NMR of ionic conductors (M2AF¢, (A=Ti, Zr, Hf; M=alkali metals), 
M2SbFs, MHSeO4, MgH(SO,4)o.), 14:50103 (RA;SU;In Rus- 
sian) 

Purification of rare earth, zirconium and hafnium fluorides from 
oxide impurities, 14:50138 (RA;SU;In Russian) 

HAFNIUM OXIDES 

Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 

Synthesis, phase ratios and physicochemical properties of solid 
solutions formed in CeO,-YO; 5-HfO2 system, 14:50146 
(RA;SU;In Russian) 

HALLEY COMET 
The landscape of Comet Halley, 14:50940 (R;HU) 
HALOGENS 

See also IODINE 

Extraterrestrial halogen and sulfur content of the stratosphere, 
14:50590 (R;US) 

HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 

Hanford site presentation materials Attachment A to the site 
evaluation report: New production reactor, 14:49378 (R;US) 

Prevention of significant deterioration permit application for the 
Fueled Clad Fabrication System, the Radioisotope Power Sys- 
tems Facility, and the Fuel Assembly Area, 14:49049 (R;US) 

Site evaluation report: New production reactor, 14:49377 (R;US) 

Waste stream characterization report, 14:49034 (R;US) 

Waste stream characterization report, 14:49035 (R;US) 

HAPO 

Radioactivity of Hanford reactor cooling elluent water, 14:50739 

(R;US) 
HAULAGE EQUIPMENT 

Health-hazard evaluation report HETA 87-232-1948, Consoli- 
dated Freightways, Pocono Summit, Pennsylvania, 14:50619 
(R;US) 

HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
Asbestos 

Health-hazard evaluation report HETA 87-017-1949, United 
Rubber Workers’ International Union, Akron, Ohio, 14:50620 
(R;US) 

Biological Accumulation 

[Biogeochemical pathways at artificial radionuclides]: Foreign 

trip report, May 18, 1989—June 2, 1989, 14:50679 (R;US) 
Carcinogenesis 

The assembly and analysis of short-term genotoxicity test data: 

An ICPEMC Committee 1 working paper, 14:50829 (R;US) 
Dose-Response Relationships 

Non-cancer dose-response assessments within the EPA (Envi- 
ronmental Protection Agency): A foundation for selecting a 
dose-response assessment method to assess Section 112 
pollutants based on non-cancer effects. Technical report, 
14:49597 (R;US) 

Geophysical Surveys 

Automation of geophysical surveys used in assessment of haz- 

ardous waste, 14:50665 (R;US) 
Ground Disposal 

Delisting petition for 300-M saltstone (treated F006 sludge) from 
the 300-M liquid effluent treatment facility, 14:49037 (R;US) 

Historical assessment of hazardous-waste management in 
Madison and St. Clair Counties, Illinois, 1890-1980, 14:50718 
(R;US) 
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HAZARDOUS MATERIALS 
Herbicides 


Herbicides 

Test report for the trial burn of Dinoseb in a pilot-scale incinera- 

tor. Final report, 14:50618 (R;US) 
Incinerators 

Continuous performance-monitoring techniques for hazardous 
waste incinerators. Report for January 1980-March 1989 (Fi- 
nal), 14:50354 (R;US) 

Information Dissemination 

Implementation of a Material Safety Data Sheets system using 

Oracle, 14:50909 (R;US) 
Oxidation 

Oxidation of hydrocarbons and oxygenates in supercritical wa- 

ter: Phase 2, Final report, 14:48948 (R;US) 
Phosphoric Acid 

Industrial-hygiene survey of Agrico Chemical Company, Pierce 
Chemical Works, Pierce, Florida, June 22-26, 1975, 14:50834 
(R;US) 

Industrial-hygiene survey, Stauffer Chemical Company, Salt 
Lake City, Utah, July 16-25, 1975, 14:50833 (R;US) 

Pollution Regulations 

Sham recycling. Hearing before the Subcommittee on Hazardous 
Wastes and Toxic Substances of the Committee on Environ- 
ment and Public Works, United States Senate, One Hundredth 
Congress, Second Session, April 14, 1988, 14:49713 (B;US) 

Remedial Action 

A program to establish in situ immobilization as a remedial ac- 
tion option for wastes containing volatile organic compounds 
(VOC), 14:49057 (RA;US) 

Transport 

Hazardous materials transportation: Radioactive materials and 
wastes. May 1988-July 1989 (Citations from the NTIS data 
base). Report for May 1988-July 1989, 14:48915 (R;US) 

Waste Disposal 

Development of a mixed waste management facility at the 

Nevada Test Site: An update, 14:48937 (R;US) 
Waste Management 

Developing expert systems for hazardous and low-level radioac- 
tive waste management, 14:48926 (RA;US) 

HAXWDDD (Hazardous Waste Development, Demonstration, 
and Disposal) - An exercise in corporate planning, 14:48935 
(RA;US) 

RCRA (Resource Conservation and Recovery Act) Facility 
Investigation (RFI) guidance. Volumes 1 through 4. Interim re- 
port (Final), 14:50686 (R;US) 

Status report for the working group on hazardous and mixed 
waste, 14:49063 (RA;US) 

The role of risk assessment in environmental programs, 
14:49590 (RA;US) 

Unify a hazardous materials/waste program, 14:48934 (RA;US) 

Waste Oils 

Used oil and its regulation in the United States. Master's thesis, 

14:48868 (R;US) 
Waste Processing 

Technical and project highlights for the Defense Waste Process- 

ing Facility, 14:48956 (R;US) 
Waste Transportation 

Hazardous-materials transportation: Radioactive materials and 
wastes. May 1985-April 1988 (Citations from the NTIS data 
base). Report for May 1985-April 1988, 14:48914 (R;US) 

Water Pollution Control 
Fiscal year 1987 program report: Utah water research labora- 
tory, 14:50724 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 

Extraction kinetics and its chemical engineering application, 
14:50095 (RA;SU) 

Hydrodynamicai instability in extraction of metals by di(2- 
ethylhexyl) phosphoric acid (D2EHPA) (Metals: La, U, Th.), 
14:50071 (RA;SU) 

Interfacial phenomena and kinetics of the extraction of some 
rare earth and non-ferrous metals by organic acids (Rare 
earths: Gd, Ce, Pr, Nd, Eu.), 14:50096 (RA;SU) 
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Interphase transfer of uranium(6) between D2EHPA-TOPO in 
kerosene and phosphoric acid strip solutions using the Lewis 
cell technique, 14:50227 (RA;SU) 

HDR REACTOR 

Earthquake experiments at the HDR (Heibdampf reaktor) test 
facility, 14:49240 (RA;IT) 

Performance of a piping system and equipment in the HDR sim- 
ulated seismic experiments, 14:49268 (J;NL) 

SHAG test series: Seismic research on an aged United States 
gate valve and on a piping system in the decommissioned 
Heissdampfreaktor (FDR): Appendices, 14:49491 (R;US) 

HEALTH HAZARDS 

Electrical and biological effects of transmission lines: A review, 
14:50907 (R;US) 

Indoor climate problems. Investigation and remedy, 14:50897 
(R;DK;In Danish) 

Toxic chemical release weighted ranking: Hazardous Materials 
Modeling Project, 14:50896 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT AFFECTED ZONE 

Effects of notch position and weld metal matching on CTOD of 

HAZ, 14:49790 (R;DE) 
HEAT FLOW 

Dynamic behaviour and control of the district heating system, 

14:49718 (R;Fl;In Finnish) 
HEAT PIPES 

Design and demonstration of heat pipe cooling for NASP and 
evaluation of heating methods at high heating rates, 14:49683 
(R;US) 

HEAT PUMPS 

Future prospects of the heat pump, 14:49675 (R;NO) 

Heat pump water heater in multi-family housing test: Final re- 
port, 14:49649 (R;US) 

Heat pumps: Italian standards, 14:49646 (R;IT;In Italian) 

HEAT RECOVERY EQUIPMENT 

Heat recovery from a spray drier using a glass tube heat ex- 
changer. A demonstration at ABM Chemicals Ltd. [Stockport], 
14:49694 (R;GB) 

Heat recovery from hot liquid laundry effluent using a coil-in- 
shell heat exchanger. A demonstration at Belgrave and 
Wigston Ltd. [Leicester], 14:49689 (R;GB) 

Heat recovery from hot liquid using a coaxial tube heat ex- 
changer. A demonstration at Regency Laundry Service, Bath, 
14:49690 (R;GB) 

HEAT RESISTING ALLOYS 
See also ALLOY-CO60CR30W4 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10TI 
STEEL-CR19NI10 
STEEL-CR2MOV 

Advanced tribological coatings for high-specific-strength alloys. 
Progress report No. 4, 29 September 1988-29 March 1989, 
14:49742 (R;GB) 

HEAT STORAGE 

Chemistry of water and corrosion in a heat repository in a con- 
fined aquifer, 14:49553 (R;FR;in French) 

Storing industrial waste heat into an oil rock cavern storage, 
14:49710 (R;Fl;in Finnish) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

Determination of heat transfer relations in a steam reformer and 
the kinetics of the methane-steam-reforming by means of the 
test runs at the demonstration plant EVA II/ADAM II within the 
scope of the project ‘Long-distance nuclear energy transport’, 
14:50315 (R;DE;In German) 

Documentation of spectrom-41: A finite element heat transfer 
analysis program; Revision 0, 14:48943 (R;US) 

Selection of the energy-efficient enhancement geometry for 
single-phase turbulent flow inside tubes, 14:50313 (R;US) 





Stability of natural circulation with gravity-induced flashing, 
14:49269 (J;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
1, Mathematical modeling: Revision 3, 14:49455 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
2, User's manual: Revision 3, 14:49456 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
3, Programmer's manual: Revision 3, 14:49457 (R;US) 

Variation of heat loading for a repository at Yucca Mountain, 
14:49011 (R;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 


HEATED EFFLUENTS 
See THERMAL EFFLUENTS 


HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
CHALK RIVER CYCLOTRON 
GANIL CYCLOTRON 
HILACS 
A decade of accelerator R and D for heavy ion fusion, 14:50468 
(BA;US) 
Heavy-ion fusion accelerator research, 1988, 14:51479 (R;US) 
Vacuum system control for the heavy ion transport line, 
14:50374 (BA;US) 
HEAVY ION EMISSION DECAY 
On the necking-in process in cluster decays, 14:51174 (R;DE) 
HEAVY ION FUSION REACTIONS 
Diabatic hindrance of heavy-ion fusion, 14:51171 (R;DE) 
Formation and decay of hot nuclei: the experimental situation, 
14:51089 (R;FR) 
Some general scaling rules in high energy heavy ion reactions, 
14:51196 (R;SE) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
KRYPTON 86 REACTIONS 
LITHIUM 8 REACTIONS 
MOLYBDENUM 100 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 17 REACTIONS 
SULFUR 32 REACTIONS 
URANIUM 238 REACTIONS 
XENON 132 REACTIONS 
ZIRCONIUM 90 REACTIONS 
How well do we understand quasi-elastic reactions at energies 
close to the barrier, 14:51088 (BA;DE) 
Pion and kaon interferometry of nuclear collisions, 14:51090 
(R;US) 
Production of supersymmetric particles and Higgs bosons in ul- 
trarelativistic heavy-ion collisions, 14:51173 (R;DE) 
Strangeness production in ultra-relativistic heavy-ion collisions, 
14:51172 (R;DE) 
Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1988—August 31, 1989, 14:51074 (R;US) 
[Heavy-ion reactions at tandem energies, with special emphasis 
on and research with recoil spectrometers and separators]: 
Foreign trip report, May 25, 1988—June 19, 1988, 14:51091 
(R;US) 
HEAVY LEPTONS 
See also TAU PARTICLES 
On a possibility of searching for free quarks and nonstandard lep- 
tons at e*e- colliders at ,\/S=90-100 GeV, 14:51022 (RA;SU) 
HEAVY NUCLEI 
See also GOLD 198 
LEAD 204 
MERCURY 199 
RADIUM 226 
RADON 222 
TUNGSTEN 186 


HIGH FLUX ISOTOPE REACTOR 


Asymmetric form of humps of fission product mass distributions 
as shell effects manifestation, 14:51186 (RA;SU;in Russian) 

Cross sections of neutron radiative capture by intermediate 
mass and heavy nuclei at 1 MeV energy, 14:51079 (RA;SU;iIn 
Russian) 

Neutron inelastic scattering in the range of unresolved levels, 
14:51076 (RA;SU;In Russian) 

HEAVY OILS 
See PETROLEUM 
HEISENBERG MODEL 
Continual Heisenberg models defined on graded SU(3) and 
SU(2,1) algebras, 14:51390 (R;SU) 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELIUM 

Differential charge state fractions of He following ionization by 
fast H— projectiles, 14:50977 (J;NL) 

Study of helium diffusion, implanted at a cyclotron, in face- 
centered cubic metals: Au, Ag and Al, 14:51296 (R;BR;In 
Portuguese) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

Multiple pion rescattering in p-bar+He annihilation, 14:51194 

(RA;SU;In Russian) 
HELIUM COOLED REACTORS 

See also AVR REACTOR 

A helium-cooled solid breeder concept for the tritium-producing 
blanket of the international thermonuclear experimental reac- 
tor, 14:51538 (J;US) 

HELIUM IONS 

Damage and repair of irradiated mammalian brain, 14:50860 
(R;US) 

Energy- and angle-resolved photoelectron spectroscopy of neg- 
ative ions, 14:50978 (J;NL) 

HELIUM-NEON LASERS 

Laser method for aluminum-hole defect distribution mapping in 

quartz, 14:49960 (RA;US) 
HEMATOLOGY 

Hematological parameters after acute radiation injury, 14:50864 

(RA;JP;in Japanese) 
HERA STORAGE RING 

Contribution on the possibilities study of structure functions mea- 

surement in H1 detector at HERA, 14:50997 (R;FR;In French) 
HERBICIDES 

Test report for the trial burn of Dinoseb in a pilot-scale incinera- 

tor. Final report, 14:50618 (R;US) 
HEREDITARY DISEASES 

Highly polymorphic RFLP probes as diagnostic tools, 14:50810 

(BA;US) 
HEUSLER ALLOYS 

Systematics of magnetic hyperfine fields in Heusler alloys 

CooYz (Y=Ti,Zr,Hf,V,Nb; Z= Al,Ga,Sn), 14:51259 (RA;BR) 
HFIR REACTOR 

External event Probabilistic Risk Assessment for the High Flux 
Isotope Reactor (HFIR), 14:49395 (R;US) 

Facilities of ORNL [Oak Ridge National Laboratory] for neutron 
activation analysis and gamma ray spectroscopy, 14:49396 
R;US 

Cuainy Se verification of high-flux isotope reactor fuel el- 
ements by the °52Cf-source-driven noise analysis method, 
14:49511 (J;US) 

HFS 
See HYPERFINE STRUCTURE 
HIGGS MODEL 
Physics goals of future colliders, 14:50487 (BA;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
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HIGH FLUX NEUTRON SOURCE FACILIT 


HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 

HIGH FREQUENCY AMPLIFIERS 
High-powered, solid-state RF systems, 14:50539 (BA;US) 
The ribbon lasertron, 14:50454 (BA;US) 

HIGH PRESSURE COOLANT INJECTION 

Nuclear plant aging research on high pressure injection sys- 
tems, 14:49490 (R;US) 

HIGH TEMPERATURE 

Cleaning of hot flue gases with a dence suspension cooler, 

14:49211 (R;Fl;In Finnish) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Explosions 

Report on a radiological accident in the southern Urals on 29 

September 1957, 14:49068 (R;XA) 
Packaging 

Survey of waste package designs for disposal of high-level 

waste/spent fuel in selected foreign countries, 14:49017 (R;US) 
Radioactive Waste Disposal 

Programmatic Environmental Impact Statement related to de- 
contamination and disposal of radioactive wastes resulting 
from March 28, 1979 accident, Three Mile Island Nuclear Sta- 
tion, Unit 2 (Docket No. 50-320): Final supplement dealing 
with post-defueling monitored storage and subsequent 
cleanup, 14:50785 (R;US) 

Survey of waste package designs for disposal of high-level 
waste/spent fuel in selected foreign countries, 14:49017 (R;US) 

Radioactive Waste Management 

Long-term strategy for management of Savannah River Plant 
defense high-level nuclear wastes, 14:48952 (R;US) 

Recommended changes to waste acceptance preliminary speci- 
fications: Revision 1, 14:49039 (R;US) 

The use of expert judgments in performance assessment of HLW 
[high-level radioactive waste] repositories, 14:49021 (R;US) 

Radioactive Waste Processing 

Establishing the acceptability of Savannah River Plant waste 
glass, 14:48955 (R;US) 

Long-term strategy for management of Savannah River site de- 
fense high-level nuclear waste: Revision 1, 14:48953 (R;US) 

Radioactive Waste Storage 

NRC staff site characterization analysis of the Department of 
Energy's Site Characterization Plan, Yucca Mountain Site, 
Nevada, 14:49000 (R;US) 

Transport 

Comparative analyses of spent nuclear fuel transport modal op- 
tions: Transport options under existing site constraints, 
14:48921 (R;US) 

Defense Waste Processing Facility canister impact testing, 
14:50274 (R;US) 

MRS systems study, Task F: Transportation impacts of a moni- 
tored retrievable storage facility, 14:48922 (R;US) 

Underground Disposal 

Analysis of emplacement borehole rock and liner behavior for a 
repository at Yucca Mountain, 14:49010 (R;US) 

Fractures in outcrops in the vicinity of drill hole USW G-4, Yucca 
Mountain, Nevada: Data analysis and compilation, 14:49028 
(R;US) 

Implementation plan for underground waste storage tank 
surveillance and stabilization improvements, 14:49032 (R;US) 

Los Alamos caisson experiments: Preliminary analysis and sug- 
gestions for future investigations, 14:48996 (R;US) 

Nevada test site defense waste acceptance criteria, certifica- 
tion, and transfer requirements, 14:49013 (R;US) 

Overview of groundwater flow and radionuclide transport model- 
ing in the Canadian Nuclear Fuel Waste Management 
Program, 14:49047 (BA;US) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site pro- 
jects: Report for October 1987—June 1989, 14:49008 (R;US) 

Quantitative x-ray diffraction analyses of samples used for sorp- 
tion studies by the Isotope and Nuclear Chemistry Division, 
Los Alamos National Laboratory, 14:48995 (R;US) 

Reactive geochemical transport problems in nuclear waste anal- 
yses, 14:49026 (R;US) 

Reactive geochemical transport problems in nuclear waste anal- 
yses: Revision 1, 14:49027 (R;US) 

Rock mass modification around a nuclear waste repository in 
welded tuff, 14:49009 (R;US) 

Role of geostatistical, sensitivity, and uncertainty analysis in 
performance assessment, 14:49048 (BA;US) 

Scenario and data base for safety assessment of geological dis- 
posal, 14:48991 (R;JP;In Japanese) 

Sensitivity analysis for radionuclide transport through fractured 
media with matrix diffusion, 14:48942 (R;US) 

Some uncertainties about uncertainty, 14:48925 (BA;US) 

Technical position on postclosure seals, barriers, and drainage 
system in an unsaturated medium, 14:49001 (R;US) 

The occurrence and distribution of erionite at Yucca Mountain, 
Nevada, 14:48994 (R;US) 

Thermal analysis of DWPF canister during pouring and 
cooldown, 14:48957 (R;US) 

Uranium-isotope systematics in groundwaters of the Rustler 
Formation, northern Delaware Basin, southeastern New Mex- 
ico: 1, Principles and preliminary results, 14:49020 (R;US) 

Variation of heat loading for a repository at Yucca Mountain, 
14:49011 (R;US) 

Underground Storage 

Tank farm surveillance and waste status summary report for 
June 1989, 14:49031 (R;US) 

Tank farm surveillance and waste status summary report for 
May 1989, 14:49030 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 

Light ion beam fusion research by induction adder, 14:51471 

(RA;JP) 
HILACS 

Intermediate energy heavy ions: An emerging multidisciplinary 
research tool, 14:50387 (J;NL) 

Ten years of heavy-ion acceleration with a superconducting 
linac, 14:50383 (J;NL) 

HILL EQUATION 

Microscopic approach to the generator coordinate method, 

14:51198 (R;US) 
HILL-WHEELER THEORY 

Microscopic approach to the generator coordinate method, 

14:51198 (R;US) 
HODOSCOPES 

A heavy-ion identification system for the detection of rare 

events, 14:50520 (R;DE) 
HOLMIUM 

Improvement in intrinsic coercivity of sintered Fe-Nd-B magnets 
by the introduction of non-magnetic dispersoids, 14:49890 
(J;US) 

HOLMIUM ALLOYS 

Moessbauer study of M;7R2 compounds (M=Fe or Fe+Co, 

R=Gd or Ho), 14:51269 (RA;BR) 
HOLMIUM COMPOUNDS 

See also HOLMIUM OXIDES 

Preparation and properties of thick films on the basis of 
LnBazCu307_, compounds (Ln = Y,Ho,Dy.), 14:50161 
(RA;SU;in Russian) 

HOLMIUM OXIDES 

Superconducting and microstructural properties of shock- 
compacted high-T. oxide powders, 14:49930 (R;US) 

Ultrasonic attenuation measurements on LuBazgCusO7 and 
HoBazCug07, 14:51374 (J;US) 

HOLOGRAPHY 

Progress in optical reconstruction of submicron x-ray holo- 

grams, 14:51553 (BA;US) 
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HOT GAS CLEANUP 

Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents: Progress report, Apri-+June 1989, 14:48805 
(R;US) 

HOT PLASMA 

Fast atom beam scattering on a probing ion beam as a method 
for high-temperature plasma _ potential measurement, 
14:51430 (R;SU;In Russian) 

HOT WATER 

Simulation of hot water consumption using a Monte carlo 

method, 14:49668 (R;DK;In Danish) 
HOT-WATER SYSTEMS 

Use of straw as an alternative fuel. A demonstration at Woburn 

Abbey. [Milton Keynes], 14:49136 (R;GB) 
HOUSEHOLDS 

Point-of-entry drinking-water treatment systems for Superfund 

applications, 14:50749 (R;US) 
HOUSES 

Affordable housing through energy conservation: A guide to de- 
signing and constructing energy efficient homes: Volume 3, 
14:49656 (R;US) 

Affordable housing through energy conservation: A guide to de- 
signing and constructing energy efficient homes: Technical 
support document, 14:49655 (R;US) 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

Measurement and apportionment of radon source terms for 
modeling indoor environment, 14:49650 (R;US) 

Radon removal system for indoor air, 14:50640 (RA;US) 

Search for indoor radon houses - a geological problem, 
14:50663 (RA;SE) 

Some building characteristics affecting the indoor radon level of 
dwellings in the Swiss alpine areas, 14:50661 (RA;SE) 

Super GOOD CENTS submetering program: Report No. 2, 
14:49648 (R;US) 

HPCI 
See HIGH PRESSURE COOLANT INJECTION 
HTGR TYPE REACTORS 

See also AVR REACTOR 

Effect of fabrication methods on thermal conductivity of high- 
temperature steel-foil thermal insulation for HTGR, 14:49298 
(RA;SU;In Russian) 

Global warming—The role for nuclear power, 14:49297 (R;US) 

Nuclear Safety: Technical progress review, July-September 
1989, 14:49508 (R;US) 

US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Models and data requirements for human reliability analysis. 
Report of a consultants meeting held in Laxenburg, 7-11 De- 
cember 1987, 14:49461 (R;XA) 

HUMAN POPULATIONS 

Exposure of the general population near TMI [Three Mile Is- 
land], 14:49524 (J;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 14:50876 (R;US) 

Measurements (to 30-06-1987) of intake in Bologna and Rome 
residents affected by Chernobyl fallout, 14:50673 (RA;IT;In 
Italian) 

Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1985-December 1987, 
14:50846 (R;US) 

Radioecological consequences due to Chernobyl fallout in 
Northern Italy, 14:50670 (RA;IT;In Italian) 

Survey of radiological consequences of the Chernoby/ accident 
in the EAES member states, 14:50674 (RA;IT) 

HUMANS 
See HUMAN POPULATIONS 


HYDROELECTRIC POWER PLANTS 


HUMIC ACIDS 

Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 

[Humic substances in the aquatic and terrestrial environment]: 
Foreign trip report, August 17, 1989-September 3, 1989, 
14:50655 (R;US) 

HVAC SYSTEMS 

HVAC performance monitoring in a high temperature environ- 
ment, 14:49262 (RA;US) 

Polyethylene electrical insulating materials: high-voltage appli- 
cations. January 1970-May 1989 (Citations from the 
COMPENDEX data base). Report for January 1970-May 
1989, 14:49216 (R;US) 

HVDC SYSTEMS 

Polyethylene electrical insulating materials: high-voltage appli- 
cations. January 1970-May 1989 (Citations from the 
COMPENDEX data base). Report for January 1970-May 
1989, 14:49216 (R;:US) 

HYBRID REACTORS 

Using of deuterons in an electronuclear and mesocatalytic hy- 

brid reactor, 14:51462 (RA;SU;In Russian) 
HYDRATES 
Electrocatalysis at a novel electrode coating of nonstoichiomet- 
ric tungsten (VI,V) oxide aggregates, 14:50213 (J;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 

Hydraulic machinery as a transfer element for steady pulsating 

quantities, 14:50255 (R;IT) 
HYDRAULICS 

Investigation on water exchange with density current by hy- 
draulic model experiments, 14:50353 (R;JP;ln Japanese) 

Stability of natural circulation with gravity-induced flashing, 
14:49269 (J;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
1, Mathematical modeling: Revision 3, 14:49455 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
2, User's manual: Revision 3, 14:49456 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
3, Programmer's manual: Revision 3, 14:49457 (R;US) 

HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKYNES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 

Adsorption and desorption of hydrocarbons at low concentra- 
tions: Final technical report, 1 June 1984-31 August 1989, 
14:50002 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 3, Final report, 14:48793 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 1: Final report, 14:48791 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 2, Final report, 14:48792 (R;US) 

Hydrocarbon measurements at rural Birkenes, South Norway, 
May 1987- May 1988, 14:50585 (R;NO) 

HYDRODYNAMIC MODEL 

Hydrodynamic simulations of '®©O + 2°8Pb collisions at 200 

GeVI/N, 14:51202 (J;US) 
HYDROELECTRIC POWER 

Glaciers and hydropower for Nuuk/Godthaab West Greenland, 
14:49138 (R;DK) 

[Environmental issues related to hydroelectric development in 
the Unites States]: Foreign trip report, May 17-22, 1988, 
14:49139 (R;US) 

HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
MICRO-SCALE HYDROELECTRIC POWER 
PLANTS 
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HYDROELECTRIC POWER PLANTS 


Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 

Interaction of hydrogen isotopes with metals: Deuterium 
trapped at lattice defects in palladium, 14:49866 (R;US) 

Off-shell effects in electron-hydrogen interaction, 14:50962 
(R;DE) 

Preliminary manuscripts for the 9th presentation of researches 
on hydrogen energy systems, 14:49122 (R;JP;In Japanese) 

Pumping carbon and hydrogen out of the ground using the hy- 
drocarb process, 14:48761 (R;US) 

Shock dissociation of molecular fluids: A possibility of first-order 
phase change, 14:50181 (R;US) 

The effect of hydrogen charging on the mechanical properties of 
aluminum alloy 2090, 14:49857 (R;US) 

The effects of hydrogen generation on radioactive waste han- 
dling technology, 14:49549 (J;US) 

HYDROGEN 1 TARGET 

Proton targets for the PHOENICS experiment. Construction and 
test of a hydrogen target - studies of the polarization behav- 
iour of ammonia for the application in the Bonn ‘frozen spin 
target’, 14:50416 (R;DE;In German) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN DEUTERIDE 

The influence of the strong pd-interaction on the spectrum pdy- 
mesicmolecula, 14:50961 (R;DE) 

HYDROGEN FUELS 
Preliminary manuscripts for the 9th presentation of researches 
on hydrogen energy systems, 14:49122 (R;JP;ln Japanese) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 

Influence of NaCl aqueous solutions on isotopic equilibria and 
rates of exchange in mineral-fiuid systems, 14:50087 (R;US) 

Oxygen and hydrogen isotope partitioning between water liquid 
and vapor at elevated temperatures, 14:50086 (R;US) 

HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 

Hydrogen energy system of transport and traffic facilities (Part 
2), 14:49124 (RA;JP;In Japanese) 

Research on a hydraulic power-hydrogen energy system. 
Hydrogen energy system using hydraulic power that is not uti- 
lized at present, 14:49123 (RA;JP;ln Japanese) 

HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 

Oxygen effects on the nickel- and iron-containing hydrogenase 

from Azotobacter vinelandii, 14:50800 (J;US) 
HYDROLOGY 

Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 

Calibrating Birkenes hydrology with a selective optimization al- 
gorithm, 14:50712 (RA;NO) 

Program plan for TNX Area groundwater characterization wells, 
14:50659 (R;US) 

HYDROMAGNETIC WAVES 

Nonlinear interaction of energetic ring current protons with mag- 

netospheric hydromagnetic waves, 14:50958 (R;US) 
HYDROSTATICS 

Hydrostatic transmission in relation to energy storage. Part 2. 

Apppendix D - H, 14:49682 (R;DK;in Danish) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
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HYDROTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
Scientific core hole Valles caldera No. 2b (VC-2b), New Mexico: 
Drilling and some initial results, 14:49175 (R;US) 
HYDROXY COMPOUNDS 
See also ALCOHOLS 
PHENOLS 
Mapping of upper electronic reaction surfaces by tuned laser 
photolysis and by absorption and emission spectroscopies, 
14:50178 (R;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERCUBE COMPUTERS 
Multi-sensor integration using concurrent computing, 14:51602 
(BA;US) 
HYPERFINE STRUCTURE 
Model-independent separation of poorly resolved hyperfine split 
spectra by a linear combination method, 14:51236 (RA;BR) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
Nuclei, hypernuclei, and neutron stars in a relativistic mean-field 
model, 14:51169 (R;DE;lIn German) 
HYPERSONIC FLOW 
Numerical simulation of hypersonic flow around a space plane. | 
basic development, 14:50316 (R;JP) 


}-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA SAFEGUARDS 

Department of energy defense programs perspectives on safe- 
guards, security, and classification, 14:49081 (J;US) 

Early AEC safeguards and TSO beginnings, 14:49074 (J;US) 

Los Alamos safeguards program overview and NDA in safe- 
guards, 14:49079 (J;US) 

Optimal allocation of international atomic energy agency inspec- 
tion resources, 14:49099 (J;US) 

Physical protection, 14:49078 (J;US) 

Recent and future TSO directions, 14:49080 (J;US) 

Technical support organization efforts in support of IAEA safe- 
guards, 14:49076 (J;US) 

The role of the office of security evaluations (OSE), 14:49082 
(J;US) 

U.S. department of energy safeguards research and develop- 
ment program and the brookhaven national laboratory 
technical support organization role, 14:49075 (J;US) 

a state department perspective on IAEA safeguards, 14:49077 
(J;US) 

IBR-1 
See IFR REACTOR 
ICF DEVICES 

Edge effect and its measures of the light ion beam propagation 
in ICF, 14:51474 (RA;JP) 

Focus of rotating and propagating light ion beam. Flow of elec- 
tron current, 14:51473 (RA;JP) 

Sintering of powdered matter by ablation pressure due to irradi- 
ation of focused pulse intense ion beam, 14:51470 (RA;JP) 

Structure and energy deposition profile optimization for heavy- 
ion-beam-driven ICF targets, 14:51545 (J;US) 

IDAHO CHEMICAL PROCESSING PLANT 

Laboratory apparatus for measuring operating parameters for a 
selective catalytic reduction application to NO, abatement, 
14:48906 (RA;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

Idaho site presentation materials Attachment B to the site evalu- 

ation report: New production reactor, 14:49379 (R;US) 





Low-level and mixed waste treatment at the Idaho National En- 
gineering Laboratory, 14:48931 (RA;US) 


IFR REACTOR 
Dispersion and thermal interactions of molten metal fuel settling 
on a horizontal steel plate through a sodium pool, 14:49425 
(R;US) 
Impingement heat flux by dispersed molten metal fuel on a hori- 
zontal stainless steel structure, 14:49421 (R;US) 


IGCAR 

Activity report of Reactor Physics Division - 1987, 14:49329 (R;!N) 

Biennial activity report of Metallurgy Programme - 1985 and 
1986, 14:49793 (R;IN) 

Biennial activity report of Reactor Engineering Laboratory - 1983 
and 1984, 14:49328 (R;IN) 

MSL Progress Report 1981-85, 14:49792 (R;IN) 

Radiochemistry Programme biennial progress report 1984 and 
1985, 14:50225 (R;IN) 

Radiochemistry programme biennial progress report (1986 and 
1987), 14:50226 (R;IN) 


IGT WASTE PROCESS 
See BIOGAS PROCESS 


ILLINOIS 
Historical assessment of hazardous-waste management in 
Madison and St. Clair Counties, Illinois, 1890-1980, 14:50718 
(R;US) 
Illinois state buildings energy expense study: FY88 and pro- 
jected FY89-91, 14:49623 (R;US) 


ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 


IMAGE PROCESSING 

Clinical positron imaging of the heart with rubidium-82, 
14:50830 (BA;US) 

Expert systems for the scheduling of image-processing tasks on 
a parallel processing system. Final report, 14:51569 (R;US) 

Massively parallel image recognition systems for remotely 
sensed data. Progress report, December 1987-December 
1988, 14:51571 (R;US) 

The design of a computer system for image simulation and im- 
age processing of high resolution electron micrographs, 
14:51589 (R;US) 

IMIDES 

Electron beam-positive polyimides. Technical report, 14:49955 
(R;US) 

Oxidoreduction reactions involving the electrostatic and the 
covalent complex of cytochrome c and plastocyanin: Impor- 
tance of the protein rearrangement for the intracomplex 
electron-transfer reaction, 14:50832 (J;US) 


IMMUNOASSAY 
See also RADIOIMMUNOASSAY 
Development of antibody-based fiber-optic sensors, 14:50798 
(BA;US) 
IMMUNOGLOBULINS 
Dual conformations of an immunoglobulin light-chain dimer: 
Heterogeneity of antigen specificity and idiotope profile may 
result from multiple variable-domain interaction mechanisms, 
14:50808 (J;US) 
IMPACT TESTS 
Defense Waste Processing Facility canister impact testing, 
14:50274 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPLANTS 
Backscattering doses from various materials at the interface to 
water. Measurements using trimesic acid, 14:50827 (R;DD;In 
German) 
IMPLOSIONS 
ZPIMP: A zero-D Z-pinch implosion code. Interim report, 
14:51405 (R;US) 
IMPORTS 
Models of imports and exports for the small, open economy of 
Norway, 14:49568 (R;NO) 


INDIUM ARSENIDES 


IMPURITIES 

Charge exchange recombination spectroscopy measurements 
in the extreme ultraviolet region of central carbon concentra- 
tions during high power neutral beam heating in TFTR 
[Tokamak Fusion Test Reactor], 14:51436 (R;US) 

IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 

IN-SERVICE INSPECTION 

Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 

IN-SITU GASIFICATION 

Analysis of material and energy balances for the Rocky Moun- 
tain | UCG [underground coal gasification] field test, 14:48784 
(R;US) 

INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

Continuous performance-monitoring techniques for hazardous 
waste incinerators. Report for January 1980-March 1989 (Fi- 
nal), 14:50354 (R;US) 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

Test report for the trial burn of Dinoseb in a pilot-scale incinera- 
tor. Final report, 14:50618 (R;US) 

INCLUSIVE DISTRIBUTION 
See DISTRIBUTION 
INCOMPLETE FUSION REACTIONS 

Formation and decay of hot nuclei: the experimental situation, 

14:51089 (R;FR) 
INCONEL 600 
Corrosion-product release in light water reactors: Final report, 
14:49246 (R;US) 
INDIAN ORGANIZATIONS 
See also IGCAR 
Indian PHWR programme, 14:49306 (RA;XA) 
INDIUM 

Behaviour of impurities in indium and thallium interaction with 
ammonium halides, 14:50125 (RA;SU;in Russian) 

Computerized calculation of electrolyte composition of indium 
refining up to high purity, 14:49822 (RA;SU;In Russian) 

Electromigration of zinc and cadmium in liquid gallium of antim- 
ony and bismuth in liquid indium, 14:49836 (RA;SU;In Russian) 

INDIUM 113 TARGET 

Cross sections of the '3in(n,n’)'19™In and 17Sn(n,n’)"7™Sn 
reactions at neutrons energy from the threshold to 2.2 MeV, 
14:51135 (RA;SU;in Russian) 

INDIUM 115 TARGET 

Activation studies on ThO2-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 

Cross section of the (n,p) reaction on indium, 14:51139 
(RA;SU;In Russian) 

Indium-115(n,n') and °°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 

INDIUM ALLOYS 

Investigation of melt structure and diffusion in the In-Sb-Bi sys- 

tem, 14:50158 (RA;SU;In Russian) 
INDIUM ARSENIDES 

Changes in structural perfection of In,Ga,_,As epitaxial films 
with low indium content, prepared by MOC-hydride method, 
14:49846 (RA;SU;In Russian) 

Coherent phase diagram and relaxation processes at liquid-phase 
epitaxy of A°B® solid solutions, 14:50149 (RA;SU;In Russian) 

Composition profiles in AlGaAs/GaAs and InGaAs/InP struc- 
tures examined by convergent beam electron diffraction, 
14:49986 (RA;US) 

Epitaxy from In,Ga,_,As molecular beams on InP (100) sub- 
strates, 14:50094 (RA;SU;In Russian) 


Growth of thick homogeneous Ga,|n;_, 


P, -y’ 
Al,Ga,_,PyAs,_, solid solutions on substrates of indium 
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INDIUM ARSENIDES 


phosphide and gallium arsenide in temperature gradient field, 
14:50150 (RA;SU;In Russian) 

Lanthanum effect on impurity background in GaAs, InP, InGaAs 
layers grown by LPE method, 14:50143 (RA;SU;In Russian) 
Method of epitaxy of indium arsenide-indium antimonide solid 

solutions, 14:50155 (RA;SU;In Russian) 

Peculiarities of growth of pentacomponent 
Al,Gayin;_,_yPzAs;_z solid solutions on gallium arsenide 
substrates from solution-melt with replenishment, 14:50153 
(RA;SU;In Russian) 

Preparation of InGaAs by MOC-hydride method, 14:49840 
(RA;SU;in Russian) 

RBS/channeling analysis of strained In,Ga;_,As films on 
GaAs(100), 14:51327 (RA;SU) 

Structure of layers and interfaces in InAs/GaAs system, 
14:49814 (RA;SU;In Russian) 


INDIUM COMPLEXES 
Kinetics of the molecular interactions in some extraction sys- 
tems, 14:50070 (RA;SU) 


INDIUM COMPOUNDS 
See also INDIUM ARSENIDES 
INDIUM PHOSPHATES 
INDIUM PHOSPHIDES 

Defect formation in epitaxial layers and stretced p-n junctions on 
the basis of InSb, 14:50157 (RA;SU;in Russian) 

Formation of surface of A°+B5+ type semiconductors in gaseous 
etching process (Semiconductors: indium antimonide, gallium 
arsenide.), 14:50109 (RA;SU;In Russian) 

Investigation of melt structure and diffusion in the In-Sb-Bi sys- 
tem, 14:50158 (RA;SU;In Russian) 

Orientational phenomena in ion-implanted Si, Ge, GaAs and 
InSb, 14:51328 (RA;SU;In Russian) 

Peculiarity of defect accumulation kinetics in indium antimonide, 
14:51333 (RA;SU;In Russian) 

Physicochemical foundations of preparation of high-purity alkyl 
compounds of the 2-6-th group elements, 14:50128 
(RA;SU;In Russian) 

Variation of the location of beryllium implanted atoms in the indium 
antimonide lattice on heating, 14:51299 (RA;SU;In Russian) 


INDIUM PHOSPHATES 
Composition profiles in AlGaAs/GaAs and InGaAs/inP struc- 
tures examined by convergent beam electron diffraction, 

14:49986 (RA;US) 


INDIUM PHOSPHIDES 

Coherentphase diagram and relaxation processes at liquid-phase 
epitaxy of A°B5 solid solutions, 14:50149 (RA;SU;In Russian) 

Dislocation generation mechanisms and layer growth in InP epi- 
taxy as a function of growth conditions, 14:49778 (RA;US) 

Growth of thick homogeneous GaxIn;_,AsyP;_y, 
AlxGa;_,PyAs;_y solid solutions on substrates of indium 
phosphide and gallium arsenide in temperature gradient field, 
14:50150 (RA;SU;In Russian) 
Lanthanum effect on impurity background in GaAs, InP, InGaAs 
layers grown by LPE method, 14:50143 (RA;SU;In Russian) 
Peculiarities of growth of pentacomponent 
Al,Gayin;_,_yPzAs;_, solid solutions on gallium arsenide 
substrates from solution-melt with replenishment, 14:50153 
(RA;SU;In Russian) 

Synthesis of polycrystalline indium phosphide from nonstoichio- 
metric solutions, 14:50144 (RA;SU;In Russian) 

Transmission electron microscopic study of precipitates in Fe- 
doped InP crystals grown by metalorganic vapor phase 
epitaxy, 14:49776 (RA;US) 


INDOOR AIR POLLUTION 

Air cleaners and indoor air quality, 14:50614 (R;US) 

Assessment of radiological effect of the indoor radon and its 
progeny, 14:50844 (R;IN) 

Indoor air pollution: Sources and control. January 1970-June 
1988 (Citations from the NTIS data base). Report for January 
1970-June 1988, 14:50626 (R;US) 

Indoor air pollution: Sources and control. July 1988-July 1989 
(Citations from the NTIS data base). Report for July 1988-July 
1989, 14:50627 (R;US) 
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Indoor climate problems. Investigation and remedy, 14:50897 
(R;DK;In Danish) 

Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 

INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL PREPARATION PLANTS 
FOUNDRIES 
WASTE PROCESSING PLANTS 

Control technology assessment report for air emissions from 
waste-water treatment operations, 14:50624 (R;US) 

Energy use in Chinese industry, 14:49613 (RA;US) 

Hints for the development of alarm and emergency plans ac- 
cording to the Inadvertent Release Ordinance, 14:50910 
(R;DE;In German) 

INDUSTRIAL RADIOGRAPHY 

See also X-RAY RADIOGRAPHY 

Report to Congress on abnormal occurrences, January—March 
1989, 14:49475 (R;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 
Biodegradation 

Assessing interactions of organic compounds during biodegra- 
dation of complex waste mixtures by naturally occurring 
bacterial assemblages, 14:50719 (R;US) 

Microbial degradation kinetics of toxic organic chemicals over a 
wide range of concentrations in natural aquatic systems, 
14:50720 (R;US) 

Encapsulation 

Industrial wastes solidification and material recovery: prospec- 

tives in Italy, 14:49699 (R;IT;In Italian) 
Hazardous Materials 

Historical assessment of hazardous-waste management in 
Madison and St. Clair Counties, Illinois, 1890-1980, 14:50718 
(R;US) 

Land Pollution 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 

Legislation 

Waste Reduction Act of 1988. House of Representatives, One 
Hundredth Congress, Second Session, September 30, 1988, 
14:49598 (B;US) 

Particulates 

Characterization of particulate emissions from non-ferrous 
smelters, 14:50612 (R;US) 

PM10 source measurement methodology: 
14:50610 (R;US) 

Sanitary Landfills 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

Solid Wastes 

Solid-waste-disposal economics. March 1986-July 1989 (Cita- 
tions from the NTIS data base). Report for March 1986-July 
1989, 14:49705 (R;US) 

Solidification 

Industrial wastes solidification and material recovery: prospec- 

tives in Italy, 14:49699 (R;IT;In Italian) 
Waste Disposal 

Superfund Record of Decision (EPA Region 1): Boston and 

Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 


Field studies, 





Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Npl Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
caV/lironton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 

Supertund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 


Waste Storage 
Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 


INDUSTRY 

See also AEROSPACE INDUSTRY 
AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 


INJECTION (BEAMS) 


GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
RUBBER INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Energy conservation potential in the industry, 
(R;NO;In Norwegian) 
Fiber optic fluid detector, 14:50732 (P;US) 
Load management in small scale industry and service sector, 
14:49709 (R;Fl;In Finnish) 
INERTIAL CONFINEMENT 
A turning point in the US inertial confinement fusion program, 
14:51518 (J;NL) 
Inertial fusion research: 1986 annual technical report, January— 
December 1986, 14:51454 (R;US) 
Inertial fusion research: 1987 annual technical report, January— 
September 1987, 14:51455 (R;US) 
Light ion beam fusion research by induction adder, 14:51471 
(RA;JP) 
Los Alamos National Laboratory progress and path to inertial 
confinement fusion commercialization, 14:51519 (J;NL) 
Proceedings of symposium on production and target interation 
of particle beam, 14:51463 (R;JP) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 


INFORMATION 
See also CLASSIFIED INFORMATION 
Papers on lectures for joint conference of societies related to 
electricity and information, 14:50241 (R;JP;ln Japanese) 
INFORMATION CENTERS 
Safety, Reliability, Maintainability, and Quality. Assurance Man- 
agement Information Center, 14:49678 (R;IT) 
INFORMATION RETRIEVAL 
A structured history for command recall, 14:51612 (R;US) 


INFORMATION SYSTEMS 

A model for a seamless user environment, 14:51609 (R;US) 

Building a user-friendly data dictionary system in ORACLE, 
14:51606 (R;US) 

Characteristics and use of the component event data bank, 
14:49226 (RA;XA) 

DATBASE: A computer code for the handling of reliability data 
sources in PSA studies, 14:49227 (RA;XA) 

Development of FREEDOM/CREDO database for LMFBR PSA, 
14:49317 (RA;XA) 

Development of reliability databases and the particular require- 
ments of probabilistic risk analyses, 14:49280 (RA;XA) 

IAEA's experience in compiling a ‘generic component reliability 
data base’, 14:49462 (RA;XA) 

PACS Programme - Project for analysis of components and sys- 
tems of nuclear plants, 14:49225 (RA;XA) 

Plant operation data collection and data-base management us- 
ing NIC system, 14:49445 (R;IT) 

Present status of the Nuclear Power Reliability Data Bank in 
Japan, 14:49221 (RA;XA) 

Reliability data sources in the PAKS Nuclear Power Plant, 
14:49222 (RA;XA) 

Some problems with collection, analysis and use of reliability 
data, 14:49224 (RA;XA) 

Virtual collection: a mode to forecast the utilization in informa- 
tion systems, 14:51607 (R;BR;In Portuguese) 


INFRARED RADIATION 
Highly sensitive infrared detector fabricated with thin film of 
high-T. Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 
INHOMOGENEOUS PLASMA 
On the analogy between nonlinear stage of modulational insta- 
bility in a nonuniform plasma and Rayleigh-Taylor instability of 
rotating shallow water, 14:51421 (RA;SU;in Russian) 
INJECTION (BEAMS) 
See BEAM INJECTION 


14:49703 
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INJECTION WELLS 


INJECTION WELLS 

Status of in-situ air stripping tests and proposed modifications: 
Horizontal wells AMH-1 and AMH-2 Savannah River Site, 
14:50660 (R;US) 

INJURIES 
See also RADIATION INJURIES 
AIS training manual, 14:50819 (R;US) 
INKS 
Moessbauer study of ferro-gallic ink from manuscripts of the 
XVIII century, 14:51280 (RA;BR) 
INNER-SHELL IONIZATION 
Photoionization phenomena near threshold, 14:50960 (R;US) 
INPUT WELL 
See INJECTION WELLS 
INSPECTION 

See also IN-SERVICE INSPECTION 

Basic inspector training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications, 14:49596 (R;US) 

Basic instructor training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications. Instructor guide, 14:49595 (R;US) 

Individual plant examination: Submittal guidance: Final report, 
14:49481 (R;US) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 

Application of signal flow graph in concurrent circuit simulation, 
14:51592 (R;DE) 

Combining compositionality and concurrency. Summary of a 
GMD-workshop, Koenigswinter, March 1988, 14:51593 (R;DE) 

Multi-sensor integration using concurrent computing, 14:51602 
(BA;US) 

Polymer chain structure in ultrathin films. Technical report, 1 
June 1988-31 May 1989, 14:50326 (R;US) 

SEU [single-event-upset] characterization of a hardened CMOS 
64K and 256K SRAM, 14:50536 (R;US) 

Saddle toroid arrays: Novel grazing incidence optics for syn- 
chrotron x-ray lithography, 14:50328 (BA;US) 

INTERFACES 

Application of a position sensitive atom probe to the analysis of 
the chemistry and morphology of multi-quantum well inter- 
faces, 14:49976 (RA;US) 

Arsenic diffusion and precipitation at AsSG/Si_ interface, 
14:49738 (RA;US) 

Electrochemical behaviour of lamellar interfaces in CoO - ZrO. 
(CaO) aligned eutectic structures submitted to chemical re- 
duction, 14:49902 (RA;US) 

Forces through epitaxially grown interfaces, 14:49772 (RA;US) 

High resolution electron microscopy of an alumina/copper inter- 
face, 14:49737 (RA;US) 

High resolution electron microscopy of internal interfaces in 
partially-stabilized zirconia (PSZ), 14:49989 (RA;US) 

Solving the structure of interfaces by high resolution electron mi- 
croscopy, 14:49972 (RA;US) 

INTERMEDIATE MASS NUCLEI 

See also CADMIUM 108 

CADMIUM 109 
COBALT 60 
GERMANIUM 68 
GERMANIUM 70 
GERMANIUM 72 
GERMANIUM 74 
GERMANIUM 76 
IODINE 129 
IODINE 131 
IRON 56 
KRYPTON 85 


574 ERA Vol. 14, No. 23 


MANGANESE 54 
MANGANESE 56 
MOLYBDENUM 100 
RARE EARTH NUCLEI 
RUBIDIUM 82 
STRONTIUM 90 
TECHNETIUM 99 
TELLURIUM 122 
TELLURIUM 124 
TELLURIUM 126 
TELLURIUM 128 
TELLURIUM 130 
TITANIUM 50 
TITANIUM 51 
VANADIUM 50 
VANADIUM 51 
XENON 133 
XENON 135 

Cross sections of neutron radiative capture by intermediate 
mass and heavy nuclei at 1 MeV energy, 14:51079 (RA;SU;In 
Russian) 

Effect of one- and two-photon states of intermediate mass even- 
even nuclei on theoretical cross sections of fast neutron 
scattering, 14:51184 (RA;SU;In Russian) 

Mechanisms of fast neutron scattering by even isotopes of inter- 
mediate mass nuclei, 14:51077 (RA;SU;In Russian) 

Neutron inelastic scattering in the range of unresolved levels, 
14:51076 (RA;SU;In Russian) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

Triple gauge boson decay of new neutral gauge bosons, 

14:51038 (J;NL) 
INTERMETALLIC COMPOUNDS 

Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987—September 29, 1989, 
14:49787 (R;US) 

Hyperfine interactions and magnetic structure of RE;,. FesB, 
intermetallic compounds, 14:51254 (RA;BR) 

Practical limitations of ALCHEM! measurements on ordered in- 
termetallic alloys, 14:49781 (R;US) 

The role of grain boundaries on the strength, ductility and tough- 
ness of Lip intermetallic compounds: Progress report, [March 
12, 1988—July 14, 1989], 14:49786 (R;US) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
RAMJET ENGINES 
SPARK IGNITION ENGINES 

Fractals and turbulent premixed engine flames, 14:50239 (J;US) 

Technical and economic assessment of NOx reduction using 
cyanuric acid technology. Topical report, February 1989, 
14:50351 (R;US) 

INTERPLANETARY MAGNETIC FIELDS 

IMF (input from magnetic field) Bz and solar-wind speed depen- 
dence for precipitating-ion hemispheric energy flux, 14:50956 
(R;US) 

INVAR 

Phase stability of Fe-Ni alloys from meteorites in the INVAR RE- 

GION, 14:49800 (RA;BR) 
INVENTORIES 

Tank farm surveillance and waste status summary report for 
June 1989, 14:49031 (R;US) 

Tank farm surveillance and waste status summary report for 
May 1989, 14:49030 (R;US) 

INVERTERS 

Modeling and dynamic performance of a line-commutated pho- 
tovoltaic inverter system, 14:49166 (J;US) 

Modeling and dynamic performance of a self-commutated pho- 
tovoltaic inverter system, 14:49167 (J;US) 

INVESTMENT 

Storing industrial waste heat into an oil rock cavern storage, 

14:49710 (R;Fl;In Finnish) 





IODIDES 
See also CESIUM IODIDES 
SILVER IODIDES 
SODIUM IODIDES 
TIN lODIDES 
ZIRCONIUM IODIDES 

Crystallochemical principles of search for new crystals, 
14:50102 (RA;SU;In Russian) 

Effect of pressure-induced freezing on the energy of the interva- 
lence electronic absorption band of a binuclear mixed-valence 
complex, 14:50197 (J;US) 

Preparation of complex transition metal polyiodoiodates not 
containing impurities, 14:50140 (RA;SU;In Russian) 

IODINE 

Analysis of impurities in CMT epitaxial layers grown by, 
14:50075 (RA;SU;In Russian) 

Hydrodynamic and mass transfer characteristics of a spray col- 
umn with an electric field for liquid-liquid extraction (Solvent 
extraction of iodine.), 14:50100 (RA;SU) 

Mass exchange intensification in industrial extraction systems 
by spontaneous interphase convection, 14:50098 (RA;SU) 

Studies of simple chemical reactions in solution: lodine 
photodissociation, recombination, and relaxation and the de- 
velopment of autoregressive procedures for application to 
stochastic simulations, 14:50179 (R;US) 

IODINE 129 

Testing an iodine filter for the vessel off-gas of the German 

industrial-scale reprocessing plant, 14:48909 (RA;US) 
IODINE 131 

Testing an iodine filter for the vessel off-gas of the German 

industrial-scale reprocessing plant, 14:48909 (RA;US) 
IODINE BROMIDES 

Comparative Moessbauer-and X-ray absorption studies of halo- 

gen molecules in various surroundings, 14:51250 (RA;BR) 
IODINE CHLORIDES 
Comparative Moessbauer-and X-ray absorption studies of halo- 
gen molecules in various surroundings, 14:51250 (RA;BR) 
IODINE COMPOUNDS 
See also |ODIDES 
IODINE BROMIDES 
IODINE CHLORIDES 
Two extended metal chain compounds, Y4lsC and Yel7Co. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 
IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also IODINE 129 
IODINE 131 

Current problems in the assessment of the effectiveness of ra- 
dioiodine release control, 14:49389 (RA;US) 

Performance of some silver sorbents for control of radioiodine 
from nuclear fuel operations, 14:48910 (RA;US) 

Research and development of hydrophobic adsorbent for iodine 
removal, 14:48908 (RA;US) 

ION ACOUSTIC WAVES 

Langmuir wave interaction with ion-sound one. Part 1. Stochas- 

tic effects, 14:51429 (R;SU;In Russian) 
ION BEAM FUSION REACTORS 

Low-radioactive open fusion reactor on D°He fuel, 14:51431 
(R;SU;In Russian) 

Power plant by deuteron beams using indirect-driven target, 
14:51464 (RA;JP) 

ION BEAM INJECTION 

Electric field strength and the head of a LIB evaluated by using 
a theory of Hammer and Rostoker, 14:51424 (RA;JP) 

Generation of pulsed ion beam by pulsed power from the induc- 
tive energy storage, 14:51467 (RA;JP) 

ION BEAM TARGETS 

Beam plasma interaction in inertial confinement fusion, 
14:51466 (RA;JP) 

Structure and energy deposition profile optimization for heavy- 
ion-beam-driven ICF targets, 14:51545 (J;US) 

ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 


ION SOURCES 


ION BEAMS 

lon beam generation and its applications with 'HARIMA-II’, 
14:51468 (RA;JP) 

Parameters of the eigenellipsoid for separated sector cy- 
clotrons, 14:50396 (R;FR) 

Radioactive beam studies of cosmological interest, 14:51101 
(J;NL) 

Using charged-particle microbeams to study mechanisms of 
carcinogenesis, 14:50882 (J;NL) 

[lon beam technology in materials research]: Foreign trip report, 
June 3, 1988—June 11, 1988, 14:49859 (R;US) 

ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 

Calculation of ion intermediate energy losses in channeling 
regimes, 14:51311 (RA;SU;In Russian) 

Dynamics of fast charged particle beam rotation in bended crys- 
tals, 14:51302 (RA;SU;In Russian) 

lon energy loss angular dependence in thin films, 14:51312 
(RA;SU;in Russian) 

On the appearance of a stochastic layer in a channeled particle 
flux, 14:51304 (RA;SU;In Russian) 

ION COLLISIONS 

See also |!ON-ATOM COLLISIONS 

Comparison of the target-thickness dependence of the convoy 
electron yield and the Rydberg electron yield measured in co- 
incidence with exit charge states in fast ion-solid collisions, 
14:50973 (J;NL) 

ION EXCHANGE CHROMATOGRAPHY 

1. All-union conference on ionic chromatography. Summaries of 

reports, 14:50077 (R;SU) 
ION EXCHANGE MATERIALS 

immobilisation in cement of ion exchange resins arising from the 
purification of reagents used for the decontamination of reac- 
tor circuits. Fifth semestrial report July-December 1988, 
14:48918 (R;GB) 

Long-term properties of TVO's bituminized resins, 14:49045 
(R;Fl) 

ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

Applications of ion implantation for modifying the interactions 
between metals and hydrogen gas, 14:49889 (J;NL) 

High-current ion sources for ion implantation, 14:50030 (J;NL) 

Microstructural characterization of a-Alz03 implanted with iron, 
14:49764 (RA;US) 

Nitrogen and noble gases implantation into steels, 14:49796 
(RA;BR) 

Profile calculation of implanted boron ions in silicon, 14:51329 
(RA;SU;In Russian) 

ION SOURCES 

A high brightness plasma sputter heavy negative ion source, 
14:50476 (J;NL) 

Determination of the species distribution H*, H2*, and H3* in 
the ion source for the neutral-particle injectors at TEXTOR, 
14:50425 (R;DE;in German) 

Heavy ion development at the LBL [Lawrence Berkeley Labora- 
tory] 88-inch cyclotron, 14:50429 (R;US) 

Nanosecond length electron pulses from a laser-excited photo- 
cathode, 14:50430 (R;US) 

Operating experience of an ECR ion source on a high voltage 
platform, 14:50477 (J;NL) 

The atomic physics facility at the LBL ECR source, 14:50381 

[Evaluation of the high intensity plasma sputer negative ion 
source and to test the response of the University of Tsukuba 
13-MV tandem accelerator to mA intensity level pulsed mode 
heavy negative ion beams]: Foreign trip report, May 12, 
1988—June 16, 1988, 14:50431 (R;US) 

[Negative ion sources, Zurich, Switzerland, Palaiseau, Caen, 
and Strasbourg, France, and Heidelberg and Darmstadt, W. 
Germany, May 5—June 2, 1989]: Foreign trip report, 14:50432 
(R;US) 
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ION-ATOM COLLISIONS 


ION-ATOM COLLISIONS 

Differential charge state fractions of He following ionization by 
fast H- projectiles, 14:50977 (J;NL) 

Evidence for resonant two-electron capture and excitation in col- 
lisions of H-like Ge with Ne, 14:50965 (R;DE) 

Formation and decay of hot nuclei: the experimental situation, 
14:51089 (R;FR) 

lonization in 0.1-1.6 MeV Ar*-Kr*-Ar collisions, 14:50976 (J;NL) 

Measurements of reaction cross section with neutron and 
proton-rich radioactive beams, 14:51092 (R;FR) 

Mechanisms for 4u/2 electron emission in ion-atom collisions, 
14:50974 (J;NL) 

Nonlinear effects in scattering of the intensive neutral beam in 
the heavy-gas targets, 14:51428 (R;SU;In Russian) 

Properties of cold ions produced by synchrotron radiation and 
by charged particle impact, 14:50979 (J;NL) 

Theoretical description of multifragmentation by connecting 
Landau-Vlasov calculations with the Copenhagen statistical 
multifragmentation model, 14:51167 (R;FR) 


ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 


IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 


IONIZATION CALORIMETERS 
See SHOWER COUNTERS 


IONIZATION CHAMBERS 
Development of the process of electrophoresis deposition of the 
boron on aluminium substrate to be used in the construction 
of neutron detectors, 14:50521 (R;BR;In Portuguese) 


IONIZATION LOSS 
See ENERGY LOSSES 


IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 

Automatic monitoring of ionizing radiations in the environment: 
Feasibility study (network design, instrumentation), 14:50669 
(RA;IT;In Italian) 

Biological effects of ionizing radiation - changing worker atti- 
tudes, 14:49060 (RA;US) 

Comparative behavioral toxicity of four sulfhydryl radioprotective 
compounds in mice: Wr2721, cysteamine, diethyldithiocarba- 
mate, and n-acetyicysteine, 14:50840 (R;US) 

Lymphocytic subsets in occupationally exposed persons, 
14:50874 (R;AT) 

Usability and reliability of results of available epidemiological 
studies for assessment of a radiation-induced risk of develop- 
ing cancer. Pt. 2. Radiation-induced leukemia, 14:50859 
(R;DE;in German) 


IONOSPHERE 
Coherency properties of strong Langmuir turbulence, 14:50957 
(R;US) 
IONS 
See also ARGON IONS 
CALCIUM IONS 
CERIUM IONS 
CHROMIUM IONS 
GERMANIUM IONS 
HELIUM IONS 
IRON IONS 
KRYPTON IONS 
LEAD IONS 
LIGHT IONS 
OXYGEN IONS 
TITANIUM IONS 
TRITIUM IONS 
URANIUM IONS 
Trapped ions and beam lifetime in NSLS storage rings, 
14:50495 (BA;US) 
IRIDIUM 
Instrumental measurement of iridium abundances in the part-per- 
trillion range following neutron activation, 14:50082 (BA;US) 






lridium abundance measurements across bio-event horizons in 
the fossil record, 14:50914 (R;US) 


IRIDIUM COMPLEXES 

Ruthenium, rhodium, and iridium complexes of thiophene and 
benzo(b)thiophenes: Models for catalytic hydrodesulfuriza- 
tion, 14:48785 (D;US) 

Vapor pressure measurements of volatile transition-metal com- 
plexes, 14:50017 (R;US) 

IRON 

Effects of energy structure of total cross sections of titanium, 
chromium, iron and nickel in the range of unsolved reso- 
nances, 14:51075 (RA;SU;In Russian) 

Energy-selective conversion-electron Moessbauer spectroscopy 
on fec Fe (100) ultrathin films grown on Cu(100) and CugAt 
(100), 14:51266 (RA;BR) 

Magnetic and structural properties of Fe-Mn-Al alloys in the bec 
disordered phase, 14:51244 (RA;BR) 

Mechanisms for cleavage and intergranular embrittlement in Fe, 
14:49854 (R;US) 

Production of high purity iron, 14:49829 (RA;SU;In Russian) 

IRON 54 TARGET 

Cross sections of the (n,p) and (n,n'p) nuclear reactions for 2’ Al, 
5°Cr, 54Fe, 5°Fe at neutron energy of 14.1 MeV, 14:51114 
(RA;SU;In Russian) 

Determination of nuclear temperatures and energy-level density 
parameters of residual nuclei in the (n,p) reaction on 27Al, 

Cr, 54Fe, 5©Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 
Russian) 

Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 27Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;in 
Russian) 

IRON 56 

Description of fast neutron scattering by Fe-56 nuclei on the base 

of soft nonaxial rotator model, 14:51185 (RA;SU;In Russian) 


IRON 56 TARGET 

Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;in Russian) 

Cross sections of the (n,p) and (n,n'p) nuclear reactions for 2’ Al, 
50Cr, 54Fe, 56Fe at neutron energy of 14.1 MeV, 14:51114 
(RA;SU;In Russian) 

Description of fast neutron scattering by Fe-56 nuclei on the base 
of soft nonaxial rotator model, 14:51185 (RA;SU;In Russian) 
Determination of nuclear temperatures and energy-level density 
parameters of residual nuclei in the (n,p) reaction on 2’Al, 
Cr, *4Fe, 5°Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 

Russian) 

Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 

Inelastic neutron scattering with 14 MeV energy on iron nuclei, 
14:51111 (RA;SU;In Russian) 

Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1988—August 31, 1989, 14:51074 (R;US) 

IRON ALLOYS 
See also ALLOY-CO60CR30W4 
FERRITE 
IRON BASE ALLOYS 


Antiferromagnetism 
Antiferromagnetism of gamma-Fex Mn,;_, alloys, 14:51268 
(RA;BR) 
Grain Growth 
Computer modelling of particle limited grain growth and its ex- 
perimental verification, 14:49851 (R;US) 
lon Implantation 
Effect of Ti on the stabilization of the alpha-FeMn alloy system, 
14:49798 (RA;BR) 
Magnetic Properties 
Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 
Improvement in intrinsic coercivity of sintered Fe-Nd-B magnets 
by the introduction of non-magnetic dispersoids, 14:49890 
(J;US) 
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Magnetic properties of Fe alloys produced by vapor quenching, 
14:51241 (RA;BR) 
Magnetic studies of amorphous Fez ErH3 and FeoCeH, alloys, 
14:49799 (RA;BR) 
Moessbauer study of M;7R2 compounds (M=Fe or Fe+Co, 
R=Gd or Ho), 14:51269 (RA;BR) 
The beam line X NdFe-steel hybrid wiggler for SSRL, 14:50444 
(BA;US) 
Metallic Glasses 
Proton microprobe investigation of the component distribution in 
amorphous metallic alloys, 14:49817 (RA;SU;In Russian) 
Moessbauer Effect 
Investigation of splat-quenched Zr-Fe-Ti alloys, 
(RA;BR) 
Magnetic properties of Fe alloys produced by vapor quenching, 
14:51241 (RA;BR) 
Magnetic studies of amorphous Fez ErH3 and FesCeH, alloys, 
14:49799 (RA;BR) 
Moessbauer study of M;7Re compounds (M=Fe or Fe+Co, 
R=Gd or Ho), 14:51269 (RA;BR) 
Phase Studies 
Antiferromagnetism of gamma-Fe, Mn,_, alloys, 14:51268 
(RA;BR) 
Investigation of splat-quenched Zr-Fe-Ti alloys, 
(RA;BR) 
Physical Radiation Effects 
Effect of alloying elements and annealing on irradiation-induced 
defects in iron alloys, 14:49761 (RA;US) 
Pixe Analysis 
Elementary analysis of Hf(FexMn;_,)2 samples by the PIXE 
technique, 14:50073 (RA;SU;In Russian) 
Proton microprobe investigation of the component distribution in 
amorphous metallic alloys, 14:49817 (RA;SU;In Russian) 
Quantitative Chemical Analysis 
Elementary analysis of Hf(FexMn;_,)2 samples by the PIXE 
technique, 14:50073 (RA;SU;in Russian) 
X-Ray Diffraction 
Investigation of splat-quenched Zr-Fe-Ti alloys, 
(RA;BR) 
IRON BASE ALLOYS 
See also INVAR 
STEELS 
Contribution of Auger electron spectroscopy to study of mecha- 
nism of adhesive wear of valves, 14:49813 (RA;CS;In Czech) 
Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987—September 29, 1989, 
14:49787 (R;US) 
Effect of ion implantation in Fe40 Ni alloys, 14:51256 (RA;BR) 
Formation of interstitial dislocation loops in Fe-Cr and Fe-Mo al- 
loys during electron irradiation, 14:49757 (RA;US) 
Moessbauer spectroscopy of FeCo alloys with additions of Nb, 
Mo and Ta, 14:51262 (RA;BR) 
Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 
Study of the Feo. sg Bo.42 metastable alloy, 14:51263 (RA;BR) 
Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 
IRON COMPLEXES 
See also FERRITIN 
4-Cyanopyridine-bridged binuclear and trinuclear complexes of 
ruthenium and iron, 14:50199 (J;US) 
Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 
Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-September 15, 
1989, 14:50211 (R;US) 
Destabilizing dzx-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 
Reductive quenching of E Cr(bpy)35+ by Fe®*+ and Cr(bpy)3°*, 
14:50188 (J;US) 
IRON COMPOUNDS 
See also FERRITES 
IRON FLUORIDES 


14:49797 


14:49797 


14:49797 


ISOCHRONOUS CYCLOTRONS 


IRON OXIDES 
IRON SILICIDES 
IRON SULFATES 

A series of thallium-iron carbonyl cluster molecules: 
Structural comparisons of (EtgN)o(TloFeg(CO) 6), 
(EtgN)4(Tl4Feg(CO)so), and (EtyN)¢ (Tle Fe19(CO)36, 14:50196 
(J;US) 

Conversion electron Moessbauer spectroscopy study of R.F. 
sputtered Cdp 95 Feo o5 Te thin films, 14:51267 (RA;BR) 

Crystal structure of the inverse wiberite, magnetic and Moess- 
bauer, study of ferrimagnetic MnFeFs (H2O)o, 14:51272 
(RA;BR) 

Effect of pressure-induced freezing on the energy of the interva- 
lence electronic absorption band of a binuclear mixed-valence 
complex, 14:50197 (J;US) 

Hyperfine interactions and electronic structure of the FeNHs 
molecule, 14:51237 (RA;BR) 

Moessbauer investigation of the Laves phase Fe(Ti;_, Nbx), 
14:51260 (RA;BR) 

Moessbauer studies of (Cr,Fe;_,V)O, phases, 
(RA;BR) 

Reactions of the superoxochromium(IIl) ion with transition-metal 
complexes, 14:50202 (J;US) 

IRON FLUORIDES 

Magnetic properties of the spin glass F.25 Zn75 Fo from 5”Fe 

Moessbauer spectroscopy, 14:51270 (RA;BR) 
IRON IONS 

Formation of surface platelets on iron silicides by implantation of 
Fe+ in Si /100/ monocrystals, 14:51257 (RA;BR) 

Moessbauer emission spectroscopy of radiationless electronic 
transitions, 14:51252 (RA;BR) 

IRON ISOTOPES 

See also IRON 56 

A review of activation cross sections in the ENDF/B-VI general 
purpose files for Cr, Fe, Ni, Cu, and Pb, 14:51107 (R;US) 

IRON OXIDES 
See also MAGNETITE 
TANTALITE 

Nuclear Bragg x-ray scattering of synchrotron radiation by 
5’Fe.O,: Methodology and studies of dynamical processes, 
14:51232 (R;US) 

Phase |, Volume Il, Theoretical and bench scale research at 
TRCB [Texaco Research Center in Beacon, New York]: Topi- 
cal report, October 1987—January 1989, 14:48765 (R;US) 

Phase |, Volume Ill, Bench scale research at MIT [Massachu- 
setts Institute of Technology]: Topical report, October 
1987—January 1989, 14:48766 (R;US) 

Ultrafine particles of crystalline and amorphous materials, 
14:51242 (RA:BR) 

IRON SILICIDES 

Moessbauer and RBS studies of annealed and ion-beam in- 

duced reactions in iron-silicon system, 14:51265 (RA;BR) 
IRON SULFATES 

Catalytic gasification of coal chars by potassium sulphate and 
ferrous sulphate mixtures: Sixth quarterly technical progress 
report, 14:48767 (R;US) 

IRRADIATION 

See also RADICIDATION 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
October, January-March 1989. Technical report, 14:50843 
(R;US) 

IRRADIATION DEVICES 
The Sandia ion beam - a high heat flux testing facility, 14:51522 
(J;NL) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRREVERSIBLE PROCESSES 
Irreversibility and conditional probability, 14:51393 (R;AT) 
ISING MODEL 
Off-criticality behaviour of the Blume-Capel quantum chain as a 
check of Zamolodchikov’s conjecture, 14:51048 (R;DE) 
ISOCHRONOUS CYCLOTRONS 
See also CHALK RIVER CYCLOTRON 
RCNP CYCLOTRON 


14:51273 
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ISOCHRONOUS CYCLOTRONS 


Heavy ion secondary beam course, 14:50402 (RA;JP;In Japan- 
ese) 
ISOCYANATES 
®°T NMR spectroscopy of technetium(!) phosphine and phos- 
phite complexes, 14:50206 (J;US) 


ISOTOPE PRODUCTION 
Isotope production with thin targets at the Gustaf Werner cy- 
clotron, 14:50233 (R;SE) 
ITALIAN ORGANIZATIONS 
See also CISE 
Outline of the ENEL activities for the development of a new gen- 
eration of nuclear reactors, 14:49231 (RA;XA) 


ITALY 

Contamination, from Chernobyl, of environmental matrices in 
the Po River Valley area (Italy), 14:50666 (RA;IT;In Italian) 

Environmental radiation monitoring: methodologies, 14:50671 
(RA;IT;In Italian) 

First generation to intrinsically safe reactors: safety aspects 
(Italian nuclear policy), 14:49454 (R;IT;In Italian) 

Measurements (to 30-06-1987) of intake in Bologna and Rome 
residents affected by Chernobyl fallout, 14:50673 (RA;IT;In 
Italian) 

Measurements in Northern Italy of environmental gamma expo- 
sure (due to Chernobyl), 14:50667 (RA;IT;In Italian) 

Planned intrinsic and passive safety reactors: Progress report, 
14:49397 (R;IT;In Italian) 

Radioactivity in the air in Italy after the Chernobyl accident, 
14:50637 (RA;IT;In Italian) 

Radioecological consequences due to Chernobyl fallout in 
Northern Italy, 14:50670 (RA;IT;In Italian) 

Total energy consumption in Sardinia, Italy, 14:49639 (R;IT;In 
Italian) 

ITER TOKAMAK 

Recommendations for a cryogenic system for ITER [International 
Thermonuclear Experimental Reactor], 14:51495 (R;US) 

Transport simulation of ITER [International Thermonuclear Engi- 
neering Reactor] startup, 14:51408 (R;US) 


J 


JAILS 
See PUBLIC BUILDINGS 


JAPAN 
Present conditions of the water reactor technology sophistica- 
tion programme in Japan, 14:49232 (RA;XA) 
Seismic reliability tests for large components and equipment of 
nuclear power plants, 14:49365 (RA;IT) 
Trend evaluation of incident and failure data from Japanese nu- 
clear power plants, 14:49368 (R;IT) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
The design and manufacture of television systems for inspection 
and maintenance in the JET torus, 14:51550 (J;US) 
JETS 
Interfacial instabilities leading to bubble departure during film 
boiling on vertical surface, 14:49424 (R;US) 
JIPPT-2 DEVICE 
High power ICRF heating experiments on the JIPP T-IIU toka- 
mak, 14:51426 (R;JP) 
JOSEPHSON JUNCTIONS 
High-temperature superconductive materials and devices at mi- 
crowave frequencies. February 1979-May 1989 (Citations 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for February 
1979-May 1989, 14:50273 (R;US) 
Quantum mechanics of a macroscopic variable: The phase dif- 
ference of a Josephson Junction, 14:50293 (J;US) 
JPFR REACTOR 
See MONJU REACTOR 
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KAHL-MAIN REACTOR 
See HDR REACTOR 

KAHL-VAK REACTOR 
See VAK REACTOR 


KALPAKKAM REACTOR RESEARCH CENTER 
See IGCAR 


KAON PLUS REACTIONS 
Meson induced nuclear reactions, 14:51002 (RA;JP) 


KAON-NUCLEON INTERACTIONS 
Meson-nucleon o-terms and strange quarks in nucleon, 
14:51019 (RA;SU;Iin Russian) 
KAONS 
Experimental research in high energy physics: Progress report, 
July 1, 1989—December 31, 1989, 14:50993 (R;US) 


KAPPA-725 RESONANCES 
See MESONS 


KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 


KEROGEN 
Thermal decomposition of Tipton Member, Green River Forma- 
tion oil shale from Wyoming: Topical report, 14:48888 (R;US) 
KEROSENE 
Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 
KETENES 
Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 


KICKSORTERS 
See PULSE ANALYZERS 


KLYSTRONS 

Design of a wiggler-focused, sheet beam X band klystron, 
14:50466 (BA:US) 

Experimental progress on virtual cathode, very high power, mi- 
crowave source development, 14:50411 (BA;US) 

IKE, 14:50407 (BA;US) 

Performance of the SLAC Linear Collider klystrons, 14:50375 
(BA;US) 

SLAC linear collider waveguide valve, 14:50452 (BA;US) 

Status of high power gyrotron technology, 14:50453 (BA;US) 

The design of a high power gyroklystron for supercollider appli- 
cations, 14:50467 (BA;US) 

KNOCK-ON ELECTRONS 

See ELECTRONS 
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Northeast Artificial Intelligence Consortium annual report 1987. 
Volume 3. Distributed artificial intelligence for communications 
network management. Interim report, December 1986- 
December 1987, 14:51566 (R;US) 

Northeast Artificial Intelligence Consortium annual report, 1987. 
Volume 2, Part B. Discussing, using, and recognizing plans. 
Interim report, December 1986-December 1987, 14:51565 
(R;US) 

KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 

Phase behavior of pure and mixed systems at high pressure, 

14:50019 (R;US) 
KRYPTON 85 

Tracer gas testing within the Palo Verde Nuclear Generating 

Station unit 3 auxiliary building, 14:49387 (RA;US) 
KRYPTON 86 REACTIONS 
Experimental study of the slowing down of heavy ions at 20 to 
100 MeV per nucleon in matter, 14:51093 (R;FR;In French) 
KRYPTON IONS 
lonization in 0.1-1.6 MeV Art-Kr*-Ar collisions, 14:50976 (J;NL) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 





LANTHANUM ALLOYS 


L 


LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 
Simulations of the recent LaSalle-2 incident with BNL plant ana- 
lyzer, 14:49512 (J;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Non-abelian Q-stars, 14:51070 (J;NL) 
On the general structure of supersymmetric models, 14:51029 
(R;AT) 
Q-stars, 14:51071 (J;NL) 
LAKES 
Dissolved organic matter and lake metabolism: Biogeochem- 
istry and controls of nutrient flux dynamics in lakes: Technical 
progress report, 1 July 1988-30 June 1989, 14:50696 (R;US) 
Experimental acidification of Little Rock Lake (Wisconsin): Fish 
research approach and early responses, 14:50721 (R;US) 
Regional extent of lake acidification in Finland, 14:50713 (RA;NO) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Studies of relativistic heavy ion collisions: Annual progress re- 
port, August 1, 1988—July 31, 1989, 14:50986 (R;US) 
LAMPF LINAC 
Uses of superconducting rf structures in pion beams at LAMPF, 
14:50471 (J;NL) 
LAND APPLICATION 
See GROUND DISPOSAL 


LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
Superfund Record of Decision (EPA Region 3): Southern Mary- 


land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 
Remedial Action 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Burnt Fly Bog 
Superfund Site, Marlboro Township, Monmouth County, New 
Jersey (second remedial action) September 1988, 14:50769 
(R;US) 

Supertund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Npl Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 


Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
cal/lronton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 

Volatile Matter 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

LAND TRANSPORT 
See also RAIL TRANSPORT 
ROAD TRANSPORT 

Electric vehicles. January 1970-July 1989 (Citations from the 
US Patent data base). Report for January 1970-July 1989, 
14:49726 (R;US) 

LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANL 

Coherent optical harmonic production in the Los Alamos free 
electron laser oscillator, 14:50310 (BA;US) 

History and geophysical description of hazardous waste dis- 
posal Area A: Technical Area 21, 14:48993 (R;US) 

Los Alamos safeguards program overview and NDA in safe- 
guards, 14:49079 (J;US) 

The injection chicane of the NBS-Los Alamos racetrack mi- 
crotron, 14:50405 (BA;US) 

Variability of relative site response at Los Alamos, NM, 
14:50582 (R;US) 

LANTHANUM 130 

Studies of heavy-ion reactions and transuranic nuclei: Progress 

report, September 1, 1988—August 31, 1989, 14:51074 (R;US) 
LANTHANUM 140 

Experimental and theoretical investigation of radionuclides ditri- 
bution in the process of extraction chromatography, 14:50229 
(RA;SU) 

LANTHANUM ALLOYS 

Hydrogen-absorption characteristics of metallic alloys for hydro- 
gen storage in a strong magnetic field, 14:49125 (RA;JP;In 
Japanese) 

Phases in lanthanum-nickel-aluminum intermetallic alloys, 
14:49877 (R;US) 
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LANTHANUM CHROMITES 


LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Hydrodynamical instability in extraction of metals by di(2- 
ethylhexyl) phosphoric acid (D2EHPA) (Metals: La, U, Th.), 
14:50071 (RA;SU) 

Lanthanum purification by extractive crystallization, 14:50124 
(RA;SU;In Russian) 

LANTHANUM COMPOUNDS 
See also LANTHANUM FLUORIDES 
LANTHANUM OXIDES 
LANTHANUM SULFIDES 

Low-temperature synthesis of superconducting Laz_,M,CuO,: 
direct precipitation from NaOH/KOH melts, 14:49950 (J;US) 

Monocrystal growth of high-temperature superconducting materi- 
als from nonstoichiometric melts, 14:50159 (RA;SU;In Russian) 

Monocrystal growth of high-temperature superconductors, 
14:50163 (RA;SU;In Russian) 

Structural investigation of high-temperature superconductor 
monocrystals (YBagCu3sO7_,; (La,Ba)pCuO,.), 14:50160 
(RA;SU;in Russian) 

Valence fluctuations in the YBa,Cu307_, superconductor, 
14:49948 (J;US) 

LANTHANUM FLUORIDES 

Solubility of the 1-4-th group metal halides, 14:50139 (RA;SU;In 

Russian) 
LANTHANUM OXIDES 

A study of catalysts and mechanisms in synthesis reactions: 
Progress report, January 1989-December 1989, 14:50093 
(R;US) 

Coulometric titration of Lap 7Sro.3Co0O3_s, compound by solid 
electrolyte ZrO2(Y203), 14:50119 (RA;SU;In Russian) 

Crystal chemistry and properties of solid solutions 
Bi, _,La,FeO 3, 14:50111 (RA;SU;In Russian) 

Lanthanum purification by extractive crystallization, 14:50124 
(RA;SU;In Russian) 

Quasi-elastic and inelastic neutron-scattering studies of super- 
conducting Laz _ chi StepiCuO4, 14:49945 (J;US) 

Study of nonstoichiometry of Lap 7Sro,.3CoO3_, by the method 
of oxygen coulometric titration, 14:50115 (RA;SU;In Russian) 

LANTHANUM SULFIDES 

Interrelationship between preparation conditions, structural de- 
fectiveness and properties of phases A,La2S3,, (A=Mg, Ca, 
Sr), 14:50105 (RA;SU;In Russian) 

LASER CAVITIES 

Modeling flashiamp pumped Nd:glass disk amplifiers, 14:50306 
(BA;US) 

LASER FUSION REACTORS 

Advances in nonlinear polymers and inorganic crystals, liquid 
crystals, and laser media, 14:50021 (B;US) 

Fusion pumped light source, 14:51552 (P;US) 

LASER MATERIALS 

Advances in nonlinear polymers and inorganic crystals, liquid 
crystals, and laser media, 14:50021 (B;US) 

Filter materials, 14:50022 (BA;US) 

New laser materials: Final report, January 1, 1988—September 
30, 1988, 14:50302 (R;US) 

Qualification of diode foil materials for excimer lasers, 14:51478 
(R;US) 

LASER RADIATION 

Studies on the beam system for the calibration of the OPAL jet 
chamber with laser beams, 14:50504 (R;DE;In German) 

Treatment of laser-induced retinal injuries. Annual report, Octo- 
ber 1987-September 1988, 14:50906 (R;IL) 

LASER SPECTROSCOPY 

Laser ionization mass spectroscopy, 14:50556 (R;US) 

Laser spectrometry technique for the determination of aerosol 
characteristics. Preliminary checks of the system and first re- 
sults obtained, 14:51414 (R;IT) 

LASER-PRODUCED PLASMA 

Determination of plasma temperature and critical surface posi- 
tion by means of camera obscura while laser acceleration of 
thin films, 14:51461 (RA;SU;In Russian) 
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Soft x-ray spectroscopy of laser-produced plasma, 14:51409 
(BA;US) 
LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Filter materials, 14:50022 (BA;US) 
Proceedings of the conference on lasers and electro-optics, 
14:50305 (B;US) 
Ultrahigh-brightness lasers and their applications, 14:50301 
(R;US) 
LASERTRONS 
Computer simulation of the lasertron with a ring model, 
14:50464 (BA;US) 
LATTICE FIELD THEORY 
Deconfinement and chiral transitions in lattice QCD: A survey of 
recent Monte Carlo calculations, 14:51060 (RA;ZA) 
Off-criticality behaviour of the Blume-Capel quantum chain as a 
check of Zamolodchikov’s conjecture, 14:51048 (R;DE) 
Renormalized Yukawa couplings from the lattice, 14:51069 (J;NL) 
Sea quarks and the hadron spectrum, 14:51039 (J;NL) 


LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 


LAUNDRIES 

Heat recovery from hot liquid laundry effluent using a coil-in- 
shell heat exchanger. A demonstration at Belgrave and 
Wigston Ltd. [Leicester], 14:49689 (R;GB) 

Heat recovery from hot liquid using a coaxial tube heat ex- 
changer. A demonstration at Regency Laundry Service, Bath, 
14:49690 (R;GB) 

LAVA 

Moessbauer studies in volcanic material of the peruvian volcano 

Quimsachata, 14:51295 (RA;BR) 
LAVES PHASES 

Characterization of Laves phases in the pseudobinary Zr-Cro- 
ZrFe2 systems by Moessbauer spectroscopy, 14:51261 
(RA;BR) 

Moessbauer investigation of the Laves phase Fe(Ti,;_, Nbx), 
14:51260 (RA;BR) 

LAWRENCE LIVERMORE LABORATORY 

A rule-based, object-oriented model for security monitoring and 
control, 14:51556 (R;US) 

Climatology of Lawrence Livermore National Laboratory, 
14:50628 (R;US) 

Energy and Technology Review, May-June 1989, 14:50336 
(R;US) 

Remedial investigation of landfill Pit 9 Lawrence Livermore Na- 
tional Laboratory Site 300, 14:50658 (R;US) 


LBL 88-INCH CYCLOTRON 
Heavy ion development at the LBL [Lawrence Berkeley Labora- 
tory] 88-inch cyclotron, 14:50429 (R;US) 
LEACHATES 
Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 1: Final report, 14:48791 (R;US) 
Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 3, Final report, 14:48793 (R;US) 
Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 2, Final report, 14:48792 (R;US) 
LEACHING 
Leach and EP [extraction procedure] toxicity tests on grouted 
waste from Tank 106-AN, 14:49016 (R;US) 
Optimization of the factors that accelerate leaching, 14:48924 
(R;US) 
LEAD 
Indium-115(n,n') and °°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 
Leakage neutron spectra from beryllium, lead and uranium 
spheres at the energy of 14 MeV, 14:51208 (RA;SU;In Russian) 
Measurements and calculations of 14 MeV neutron scattering 
on spherical samples from Pb, 14:51147 (RA;SU;In Russian) 
LEAD 204 
Total half-lives for selected nuclides, 14:51094 (R;US) 





LEAD 208 TARGET 

Experimental studies of photoinduced reactions on nuclei in the 
energy range 220-450 MeV, 14:51095 (R;DE;in German) 

Hydrodynamic simulations of 1*O + 2°Pb collisions at 200 
GeV/N, 14:51202 (J;US) 

LEAD ALLOYS 

Critical assessment of high temperature thermodynamic data on 

liquid Pb-Li alloys, 14:49795 (R;IN) 
LEAD IONS 

Nuclear polarization in heavy atoms and superheavy quasi- 

atoms, 14:50964 (R;DE;In German) 
LEAD ISOTOPES 

See also LEAD 204 

A review of activation cross sections in the ENDF/B-VI general 
purpose files for Cr, Fe, Ni, Cu, and Pb, 14:51107 (R;US) 

LEAD OXIDES 

Rf performance of polycrystalline high-T. superconductors, 

14:49903 (R;US) 
LEAD SELENIDES 

High temperature and high resolution uv photoelectron spec- 

troscopy using supersonic molecular beams, 14:50968 (R;US) 
LEAD SULFIDES 

Peculiar features of production and properties of metastable lay- 
ers of Pb;_, CdS solid solutions, 14:49915 (RA;SU;In 
Russian) 

Upper critical field anisotropy in the Chevrel phase compound 
PbMo¢Sz, 14:50026 (J;US) 

LEAD TELLURIDES 

Analysis of electrical and structural properties of Pb;_,Sn,Te 
solid solutions, 14:49845 (RA;SU;In Russian) 

Peculiarities of structural characteristics of epitaxial 
Pbp.gSno.2Te layers obtained on substrates of lead-tin chalco- 
genides, 14:50152 (RA;SU;In Russian) 

Stability of Pb; _,Eu,Te alloys, 14:49769 (RA;US) 

LEAK DETECTORS 

Fina! evaluation of advanced and current leak detection sys- 

tems, 14:49256 (RA;US) 
LEAK TESTING 

Final evaluation of advanced and current leak detection sys- 

tems, 14:49256 (RA;US) 
LEATHER 

Membrane separation processes for materials recovery in a tan- 

nery. Energy audit, 14:49700 (R;IT;In Italian) 
LEP STORAGE RINGS 

Calibration of the central jet chamber of the OPAL detector with 
UV laser beams: Methods and results on jet chamber proto- 
types (FSP), 14:50506 (R;DE;In German) 

Construction of a jet chamber for the study of tracks induced by 
an UV laser in the magnetic field, 14:50507 (R;DE;in German) 

Studies on the beam system for the calibration of the OPAL jet 
chamber with laser beams, 14:50504 (R;DE;In German) 

LEPTON NUMBER 
Hadronic atoms and leptonic conservations: Technical progress 
report, February 1, 1989-January 31, 1990, 14:51009 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONIC DECAY 
CP non-conservation in supersymmetrical models with extra 
neutral currents. The W+- -> I*~ 1, decay, 14:51023 (R;SU) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
Studies of relativistic heavy ion collisions: Annual progress re- 
port, August 1, 1988—July 31, 1989, 14:50986 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKEMIA 

Usability and reliability of results of available epidemiological 
studies for assessment of a radiation-induced risk of develop- 
ing cancer. Pt. 2. Radiation-induced leukemia, 14:50859 
(R;DE;In German) 


LIME-SODA SINTER PROCESS 


LEUKEMOGENESIS 

Usability and reliability of results of available epidemiological 
studies for assessment of a radiation-induced risk of develop- 
ing cancer. Pt. 2. Radiation-induced leukemia, 14:50859 
(R;DE;In German) 

LEUKOCYTES 

See also LYMPHOCYTES 

Genotoxic exposure assessment by simplified DNA analysis, 
14:50893 (R;US) 

LEVEL MIXING RESONANCE 

Level mixing resonances and some applications to nuclear 

physics and to solid state physics, 14:51344 (RA;PL) 
LEVITATED TRAINS 

Applications of superconductor technologies to transportation, 
14:50248 (R;US) 

Markets for high-speed intercity maglev technology: A systems 
analysis approach, 14:49680 (R;US) 

LEWIS ACIDS 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly technical 
progress report, March 1, 1989-May 31, 1989, 14:48774 
(R;US) 

LIFE SHORTENING 

See LIFE SPAN 

LIFE SPAN 

Comparative analysis of effectiveness of chronic external irradi- 

ation at different daily doses, 14:50878 (R;SU;In Russian) 
LIGANDS 

Labeling of receptor ligands and other compounds with halogen 
radionuclides: Progress report, April 1, 1987-August 31, 
1989, 14:50223 (R;US) 

LIGHT IONS 

Low-level rf system for the AGS light ion program, 14:50449 
(BA;US) 

Operational experience with light ions at BNL, 14:50408 (BA;US) 

LIGHT NUCLEI 

See also ARGON 40 
BORON 10 
BORON 11 
CARBON 14 
DEUTERIUM 
MAGNESIUM 24 
MAGNESIUM 27 
NITROGEN 15 
OXYGEN 18 
SULFUR 32 
SULFUR 34 
TRITIUM 

Mechanisms of fast neutron scattering by even isotopes of inter- 

mediate mass nuclei, 14:51077 (RA;SU;in Russian) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 

Occupancy sensing light-switching system installed in ware- 
house racking. A demonstration at Unipart Group Ltd. 
[Oxford], 14:49662 (R;GB) 

LIGNIN 

Cellulose and lignin: Biodegradation. January 1985-May 1989 
(Citations from the Biobusiness data base). Report for Jan- 
uary 1985-May 1989, 14:49159 (R;US) 

LIGNITE 

Bioprocessing of lignite coals using reductive microorganisms: 
Progress report No. 2, February 1—August 15, 1989, 
14:48773 (R;US) 

Development and evaluation of deterministic models for predict- 
ing the weight of fouling deposits from coal combustion, 
14:48840 (R;US) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 

Comparative SO, reactivity of CaO derived from CaCO, and 

Ca(OH), 14:49210 (R;US) 
LIME-SODA SINTER PROCESS 

Low-alumina portland cement from lime-soda sinter residue, 

14:48814 (D;US) 
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LIMERICK-1 REACTOR 


LIMERICK-1 REACTOR 
Final environmental statement related to the operation of Limer- 
ick Generating Station, Units 1 and 2, Docket Nos. 50-352 
and 50-353, Philadelphia Electric Company, 14:49385 (R;US) 
Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Docket nos. 50-352 and 
50-353: Philadelphia Electric Company, 14:49479 (R;US) 


LIMERICK-2 REACTOR 

Final environmental statement related to the operation of Limer- 
ick Generating Station, Units 1 and 2, Docket Nos. 50-352 
and 50-353, Philadelphia Electric Company, 14:49385 (R;US) 

Safety evaluation report related to the operation of Limerick 
Generating Station, Units 1 and 2, Docket nos. 50-352 and 
50-353: Philadelphia Electric Company, 14:49479 (R;US) 

Technical Specifications, Limerick Generating Station, Unit No. 
2 (Docket No. 50-353): Appendix A to License No. NPF-85, 
14:49260 (R;US) 


LIMESTONE 

A computational study of shock propagation in Indiana lime- 
stone, 14:50931 (R;US) 

Instrumental measurement of iridium abundances in the part-per- 
trillion range following neutron activation, 14:50082 (BA;US) 
Model for dissolution of limestone in soils and neutralization of 

soil systems, 14:50708 (RA;NO) 

Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, 14:48847 (R;US) 

Some applications of magnetic susceptibility logging to soil 
ground, 14:49182 (RA;JP;in Japanese) 


LINACS 
See LINEAR ACCELERATORS 


LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
HILACS 
LAMPF LINAC 
LLNL ADVANCED TEST ACCELERATOR 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
Acceleration of fusion reactor exhaust plasma by linear induc- 
tion accelerator, 14:50380 (BA;US) 
Advanced Light Source Linac subharmonic buncher cavities, 
14:50427 (R;US) 
Application of rf superconductors to linacs for high-brightness 
proton beams, 14:50472 (J;NL) 
Beta Tech electron accelerator, 14:50368 (RA;GB) 
Control of electron machine facilities, 14:50367 (RA;GB) 
Design and construction of a 33 GHz brazed accelerator wave- 
guide for high gradient operation, 14:50412 (BA;US) 
Effects of frequency spreads on beam-breakup instabilities in 
linear accelerators. Interim report, 14:50295 (R;US) 
High-brightness ion and electron rf linear accelerators, 
14:50399 (R;US) 
High-frequency response of amorphous cores for applications to 
pulse power technology, 14:50422 (RA;JP) 
Shielding design for the Proposed Advanced Photon Source at 
Argonne, 14:50493 (BA;US) 


LINEAR COLLIDERS 

Computer simulation of the lasertron with a ring model, 
14:50464 (BA;US) 

Linear collider beam-beam problem, 14:50394 (BA;US) 

Performance of the SLAC Linear Collider klystrons, 14:50375 
(BA;US) 

Positrons for linear colliders, 14:50418 (BA;US) 

Progress on next generation linear colliders, 14:50362 (BA;US) 

Review of linear collider beam-beam interactions, 14:50393 
(BA;US) 

SLAC linear collider waveguide valve, 14:50452 (BA;US) 

The ribbon lasertron, 14:50454 (BA;US) 


LINEAR Z PINCH DEVICES 
Two-dimensional behavior of Megagauss-field-confined solid 
fiber Z-pinches, 14:51433 (R;US) 
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LINERS 

Lining materials for waste-disposal containment and waste- 
storage facilities. January 1970-July 1989 (Citations from the 
NTIS data base). Report for January 1970-July 1989, 
14:49706 (R;US) 

LIQUEFACTION 

See also COAL LIQUEFACTION 

Evaluation of liquefaction by geophysical survey (Part 1), 
14:50923 (RA;JP;In Japanese) 

Evaluation of liquefaction by geophysical survey (Part 2). Case 
study in Noshiro city, Akita Prefecture, Japan at the time of 
the earthquake in central part of the sea of Japan, 14:50924 
(RA;JP;in Japanese) 

SCDAP/RELAP5 code assessment: Models for the liquefaction 
of UOz in molten zircaloy, 14:49453 (R;US) 

LIQUEFIED GASES 
Fundamental study on petroleum and gas taxation system in 
foreign countries, 14:48873 (R;JP;In Japanese) 
LIQUID DROP MODEL 
On the necking-in process in cluster decays, 14:51174 (R;DE) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also GASOHOL 
GASOLINE 
KEROSENE 
Natural gas to liquids: Technology status report, 14:49129 (R;US) 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

Benefits of vertical and horizontal seismic isolation for LMR nu- 
clear reactor units, 14:49509 (BA;US) 

Global warming—The role for nuclear power, 14:49297 (R;US) 

US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 

LIQUID WASTES 

See also WASTE WATER 

Discharges from coal-gasification plants, 14:48777 (R;US) 

Plasma separation process: Disposal of PSP radioactive 
wastes, 14:48946 (R;US) 

Waste stream characterization report, 14:49033 (R;US) 

LIQUID-PHASE SINTERING 

See SINTERING 

LITHIUM 

Combined gettering and molten salt process for tritium recovery 
from lithium, 14:51530 (J;NL) 

Tritium breeding measurements in a lithium blanket module with 
Pb/Be multipliers at the LOTUS facility, 14:51544 (J;US) 

LITHIUM 6 TARGET 

Enhancing tritium release from diffusion-limited solid lithium 
compounds, 14:51540 (J;US) 

Measurements of differential cross sections for the reactions 
®7Li(n,d)>-SHe and ©-7Li(n,t)*5He at 14.1 MeV, 14:51099 
(R:JP) 

LITHIUM 7 TARGET 

Measurements of differential cross sections for the reactions 
®7Li(n,d)>SHe and °7Li(n,t)*5He at 14.1 MeV, 14:51099 
(R;JP) 

LITHIUM 8 REACTIONS 

Radioactive beam studies of cosmological interest, 14:51101 

(J;NL) 
LITHIUM ALLOYS 

Critical assessment of high temperature thermodynamic data on 
liquid Pb-Li alloys, 14:49795 (R;IN) 

Microstructure and properties of AA 2090 weldments, 14:49855 


The effect of hydrogen charging on the mechanical properties of 
aluminum alloy 2090, 14:49857 (R;US) 

Thermomechanical processing of aluminum alloy 2090 for su- 
perplasticity. Master's thesis, 14:49744 (R;US) 

LITHIUM COMPOUNDS 
See also LITHIUM NITRATES 
LITHIUM SILICATES 
Effect of electron bombardment on LiFesOg, 14:51284 (RA;BR) 





Enhancing tritium release from diffusion-limited solid lithium 
compounds, 14:51540 (J;US) 

Semiconducting properties of Lip. g3MoO3, 14:50029 (J;US) 

LITHIUM NITRATES 

Properties of concentrated aqueous lithium nitrate solutions and 

applications to fusion reactor design, 14:51536 (J;NL) 
LITHIUM SILICATES 

Mechanical properties and deformation of polycrystalline lithium 
orthosilicate, 14:51534 (J;NL) 

Relationship between fabrication parameters and structural char- 
acteristics of sintered lithium orthosilicate, 14:51535 (J;NL) 

LITHIUM-SULFUR BATTERIES 
Polarization of L/SOCl> cells, 14:49560 (R;US) 
LIXIVIATION 
See LEACHING 
‘ LLNL ADVANCED TEST ACCELERATOR 

High gain free electron lasers, 14:50309 (BA;US) 

Vacuum chamber for an undulator straight section, 14:50455 
(BA;US) 

LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
SUPER PHENIX REACTOR 

[Flaw assessment methodology and inelastic analysis of LMFBR 
reactor structures and components, Tokyo and Hitachi City, 
Japan, July 11-15, 1988]: Foreign trip report, 14:49320 (R;US) 

Alloy Nuclear Fuels 

Validation of models for the analysis of the transient behavior of 

metallic fast reactor fuel, 14:49430 (R;US) 
Coordinated Research Programs 

[Joint EPRI/CRIEPI/CEGB meeting to reach agreement on CEGB 
participation in an existing EPRI/CRIEPI joint study on high- 
temperature flaw assessment procedures, Berkeley, England, 
August 25-26, 1988]: Foreign trip report, 14:49499 (R;US) 

Fuel Pins 

Validation of models for the analysis of the transient behavior of 

metallic fast reactor fuel, 14:49430 (R;US) 
Plutonium Recycle 

Fast reactors with different fuels in uranium-plutonium and 

mixed fuel cycles, 14:49316 (R;SU;in Russian) 
Reactor Components 

Seismic responses of a pool-type fast reactor with different core 

support designs, 14:49427 (R;US) 
Reactor Cooling Systems 

Analysis of RVACS test 2F-L for COMMIX validation, 14:49423 

(R;US) 
Reactor Cores 

Seismic responses of a pool-type fast reactor with different core 

support designs, 14:49427 (R;US) 
Reactor Vessels 

Response of a pool-type LMR [liquid metal reactor] to seismic 

loads, 14:49428 (R;US) 
Rhr Systems 

Analysis of RVACS test 2F-L for COMMIX validation, 14:49423 

(R;US) 
Seismic Eftects 

Response of a base-isolated large liquid metal reactor plant to 
seismic loads, 14:49431 (R;US) 

Response of a pool-type LMR [liquid metal reactor] to seismic 
loads, 14:49428 (R;US) 

[Joint EPRI/CRIEPI/CEGB meeting to reach agreement on CEGB 
participation in an existing EPRI/CRIEPI joint study on high- 
temperature flaw assessment procedures, Berkeley, England, 
August 25-26, 1988]: Foreign trip report, 14:49499 (R;US) 

Site Preparation 

Response of a base-isolated large liquid metal reactor plant to 

seismic loads, 14:49431 (R;US) 
Steel-Cr17Ni12Mo3-L 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 3: Appendices H - M, 14:49313 (R;FR) 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 2: Appendices A - G, 14:49314 (R;FR) 


LOW-LEVEL RADIOACTIVE WASTES 


Steel-Cri9Ni10 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 2: Appendices A - G, 14:49314 (R;FR) 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 3: Appendices H - M, 14:49313 (R;FR) 

State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 

Thorium Cycle 
Fast reactors with different fuels in uranium-plutonium and 
mixed fuel cycles, 14:49316 (R;SU;In Russian) 
LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONGITUDINAL PINCH DEVICES (TOROIDAL) 
See TLP DEVICES 
LONGWALL MINING 

Practical considerations in longwall face and gate road support 
selection and utilization. Information Circular/1989, 14:48825 
(R;US) 

Safety evaluations of longwali roof supports. Information circu- 
lar/1989, 14:48824 (R:US) 

Surface-fracture development over longwall panels in south- 
central West Virginia. Report of Investigations/1989, 14:48823 
(R;US) 

LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 

Critical analysis of state-of-the-art technology relevant to fuel 
DEBRIS heat removal, 14:49460 (R;IT;In Italian) 

Fuzzy diagnosis, 14:49394 (R;IT) 

Pressure loadings of Soviet-designed VVER [Water-Cooled, 
Water-Moderated Energy Reactor] reactor release mitigation 
structures from large-break LOCAs, 14:49426 (R;US) 

REWET-II and REWET-III facilities for PWR LOCA experiments, 
14:49294 (R;Fl) 

LOSSES (ENERGY) 
See ENERGY LOSSES 
LOVIISA-1 REACTOR 

Activity inventory of the activated decommissioning waste of the 

Loviisa nuclear power plant, 14:49295 (R;Fl) 
LOVIISA-2 REACTOR 

Activity inventory of the activated decommissioning waste of the 

Loviisa nuclear power plant, 14:49295 (R;Fl) 
LOW ALLOY STEELS 

See also STEEL-CR2MOV 

Decontamination for decommissioning of nuclear power reac- 
tors, 14:50224 (RA;XA) 

Metallographic assessment of corrosion damage to nuclear 
power plant structural materials, 14:49805 (RA;CS;In Czech) 

Microstructural and mechanical properties of bulky casting ma- 
terial of steel 1SKH2NMFA, 14:49810 (RA;CS;In Czech) 

Microstructure of heat affected zone, 14:49806 (RA;CS;in Czech) 

Microstructure of reactor pressure vessel steels after neutron ir- 
radiation, 14:49807 (RA;CS;In Czech) 

Segregate cracks in forgings of steel 1SKh2NMFA, 14:49803 
(RA;CS;in Czech) 

LOW-HEAD HYDROELECTRIC POWER PLANTS 

Research on a hydraulic power-hydrogen energy system. 
Hydrogen energy system using hydraulic power that is not uti- 
lized at present, 14:49123 (RA;JP;in Japanese) 

LOW-LEVEL RADIOACTIVE WASTES 

A review of geoscience characteristics and disposal experience 
at the commercial low-level radioactive waste disposal facility 
near West Valley, New York, 14:49012 (R;US) 

Design and construction of the low-level liquid waste treatment 
system, 14:48949 (R;US) 
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LOW-LEVEL RADIOACTIVE WASTES 


Developing expert systems for hazardous and low-level radioac- 
tive waste management, 14:48926 (RA;US) 

Development and implementation of a radwaste volume mini- 
mization program at FPL, 14:48960 (RA;US) 

Development of a mixed waste management facility at the 
Nevada Test Site: An update, 14:48937 (R;US) 

Development of corrective measures technologies for the long- 
term stabilization of shallow land burial sites in semiarid 
environments, 14:48992 (R;US) 

Functional specifications for a radioactive waste decision sup- 
port system: Final report, 14:48962 (R;US) 

Guidance for conduct of waste management systems perfor- 
mance assessment, 14:49592 (R;US) 

H. B. Robinson Nuclear Project radwaste volume reduction pro- 
gram, 14:48961 (RA;US) 

Leach and EP [extraction procedure] toxicity tests on grouted 
waste from Tank 106-AN, 14:49016 (R;US) 

Optimization of the factors that accelerate leaching, 14:48924 
(R;US) 

Plasma separation process: 
wastes, 14:48946 (R;US) 

Program for low-level radioactive waste disposal at the Savan- 
nah River Plant, a US nuclear materials production site, 
14:48954 (R;US) 

Recovery of tritium from water, 14:51549 (J;US) 

Stabilization of low-level waste burial trenches by dynamic com- 
paction, 14:48941 (R;US) 

Technical and project highlights for the Defense Waste Process- 
ing Facility, 14:48956 (R;US) 

LUBRICANTS 

See also SOLID LUBRICANTS 

Antioxidants and stabilizers for lubricants and fuels. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:48859 (R;US) 

LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 

Examination of the cell and mucous distribution in the airways of 

the lung: Performance report, 14:50889 (R;US) 
LUTETIUM OXIDES 

Ultrasonic attenuation measurements on LuBaj,Cu307 and 

HoBazCu307, 14:51374 (J;US) 
LUTETIUM PHOSPHATES 

Solid-state fluorescence above 1000°C: Application to high- 

temperature laser thermometry, 14:49895 (R;US) 
LUXEMBOURG 

Decree No. 88-1130 of 14 December 1988 publishing an Adden- 
dum in the form of an exchange of letters to the Agreement of 
10 December 1962 between the Government of the French Re- 
public and the Government of the Grand-Duchy of Luxembourg 
on mutual assistance between the French and Luxembourg 
fire brigades and rescue services, 14:49104 (R;FR;In French) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHATIC SYSTEM 

Changes of the production of lymphokines from +-irradiated hu- 
man tonsillar lymphocytes: Pt. 1. Interleukin 2, 14:50849 
(R;CN;In Chinese) 

LYMPHOCYTES 

Cytogenetic biological dosimetry in radiological protection: chro- 
mosome aberration analysis in human _ lymphocyties, 
14:50857 (R;BR;In Portuguese) 

Lymphocytic subsets in occupationally exposed persons, 
14:50874 (R;AT) 

LYMPHOID CELLS 
See LYMPHOCYTES 


Disposal of PSP radioactive 


MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
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MAGNESIUM 24 
Determination of nuclear temperatures and energy-level density 
parameters of residual nuclei in the (n,p) reaction on 27Al, 
Cr, 54Fe, 56Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 
Russian) 
MAGNESIUM 27 
Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 27Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;In 
Russian) 
MAGNESIUM ALLOYS 
Applications of the Moessbauer effect to the study of the glass 
forming ability of Mg-based binary alloys, 14:51282 (RA;BR) 
Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987—-September 29, 1989, 
14:49787 (R;US) 
MAGNESIUM OXIDES 
SREM of MgO crystal surface structure and in-situ-deposited 
metallic particles on MgO surface, 14:49936 (BA;US) 
Synthesis of nonoxide ceramic powders by solid combustion 
processes, 14:49938 (BA;US) 
MAGNESIUM SULFATES 
High temperature chemistry of complex vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 
MAGNESIUM SULFIDES 
Hole traps in rare earth doped MgS, 14:49958 (RA;US) 
MAGNET COILS 
Development of the SSC trim coil beam tube assembly, 
14:50489 (BA;US) 
Mechanical design of a large bore quadrupole triplet magnet, 
14:50442 (BA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DIPOLES 
Development of the SSC trim coil beam tube assembly, 
14:50489 (BA;US) 
Harmonic-error-analysis measurements of dipole and quadrupole 
magnets at Lawrence Berkeley Laboratory, 14:50447 (BA;US) 
The injection chicane of the NBS-Los Alamos racetrack mi- 
crotron, 14:50405 (BA;US) 
Tuning permanent magnets with adjustable field clamps, 
14:50445 (BA;US) 
MAGNETIC FIELDS 
See also INTERPLANETARY MAGNETIC FIELDS 
Electric-gun studies of conductors in high magnetic fields and 
experiments in dynamic flux compression, 14:50278 (R;US) 
The effect of flux creep on the magnetization field in the SSC 
diopole magnets, 14:50400 (R;US) 
Ultraprecise magnet design and shimming, 14:50289 (BA;US) 
What and why are Siberian snakes?, 14:50390 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MIRRORS 
See also TANDEM MIRRORS 
Efficient energy storage and conversion using adiabatic com- 
pression of relativistic-electron plasmas. Final report for 15 
May 1986-31 December 1988, 14:51406 (R;US) 
Gasodynamic trap, 14:51427 (R;SU;In Russian) 
MAGNETIC RECONNECTION 
Study of the magnetic-field evolution in the spheromak merging 
experiment, 14:51447 (D;US) 
MAGNETIC SPECTROMETERS 
lon optical design of the new spectrograph at RCNP, 14:50434 
(RA;JP) 
Physical experiments of B-factories, 14:50995 (R;SU;In Russian) 
Physics using large-angled spectrograph and its technical con- 
siderations, 14:51086 (RA;JP;In Japanese) 
MAGNETIC SURVEYS 
Some applications of magnetic susceptibility logging to soil 
ground, 14:49182 (RA;JP;In Japanese) 





MAGNETITE 

Moessbauer and magnetic studies of Jacobsite, 14:51293 
(RA;BR) 

Moessbauer study of the Verwey transition on natural mag- 
netites (Temperature (K): 87-121), 14:51271 (RA;BR) 

Shock-induced solid state reactions and phase transitions: 
X-ray profile studies on shock-modified Fe3O,4 and ZrO2 pow- 
ders, 14:51355 (R;US) 

MAGNETOHYDRODYNAMIC WAVES 

See HYDROMAGNETIC WAVES 

MAGNETOSHEATH 
Plasma electrons as tracers of distant magnetotail structure: 
ISEE-3, 14:50954 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 

Plasma electrons as tracers of distant magnetotail structure: 

ISEE-3, 14:50954 (R;US) 
MAGNETOTELLURIC SURVEYS 

Development of a new MT system using the commercial power 
line as a source (Part 3), 14:49185 (RA;JP;in Japanese) 

Imaging conditions in the migration of magnetotelluric data, 
14:49184 (RA;JP;In Japanese) 

MAGNETS 

See also PERMANENT MAGNETS 

A high gradient quadrupole magnet for the SSC, 14:50488 
(BA;US) 

Accelerator magnet power supply using storage generator, 
14:50437 (BA;US) 

improvement in intrinsic coercivity of sintered Fe-Nd-B magnets 
by the introduction of non-magnetic dispersoids, 14:49890 
(J;US) 

Plasma separation process: Magnet move to Oak Ridge Na- 
tional Laboratory, 14:48947 (R;US) 

Some fast beam kicker magnet systems at SLAC, 14:50462 
(BA;US) 

MAHOGANY TREES 

See TREES 

MAINTENANCE 

See also REACTOR MAINTENANCE 

Ex-vessel remote maintenance design for the Compact Ignition 
Tokamak, 14:51551 (J;US) 

Research program on renovation 1986-1988. Summary report 
3. Town and neighbourhoods as an object of renovation, 
14:49717 (R;Fl;in Finnish) 

MALARIA 
Some biological applications of the Moessbauer effect in blood 
diseases, like thalassemia and malaria, 14:50220 (RA;BR) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 

Gordon Research Conference on Mammary Gland Biology: 

Summary report, 14:50822 (R;US) 
MAN-MACHINE SYSTEMS 

Cognitive task analysis: Techniques applied to airborne 
weapons training, 14:51554 (R;US) 

Human-related circuits fraction in a large complex man-machine 
system, 14:50256 (R;IT) 

Models and data requirements for human reliability analysis. 
Report of a consultants meeting held in Laxenburg, 7-11 De- 
cember 1987, 14:49461 (R;XA) 

Northeast Artificial Intelligence Consortium annual report 1987. 
Volume 3. Distributed artificial intelligence for communications 
network management. Interim report, December 1986- 
December 1987, 14:51566 (R;US) 

Northeast Artificial Intelligence Consortium annual report, 1987. 
Volume 2, Part B. Discussing, using, and recognizing plans. 
Interim report, December 1986-December 1987, 14:51565 
(R;US) 

MANGANESE 

Capacity vulnerability indicators for strategic and critical materi- 
als. Final report, October 1986-June 1988, 14:49600 (R;US) 

Magnetic and structural properties of Fe-Mn-Al alloys in the bec 
disordered phase, 14:51244 (RA;BR) 


MASS 


Toxicity of manganese. January 1970-July 1989 (Citations from 
the NTIS data base). Report for January 1970-July 1989, 
14:50895 (R;US) 

MANGANESE 54 

Determination of nuclear temperatures and energy-level density 

parameters of residual nuclei in the (n,p) reaction on 27Al, 
°Cr, Fe, 56Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 
Russian) 

Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 2’Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;In 
Russian) 

MANGANESE 56 

Determination of nuclear temperatures and energy-level density 

parameters of residual nuclei in the (n,p) reaction on 27Al, 
°Cr, 54Fe, 56Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;in 
Russian) 

MANGANESE ALLOYS 

See also HEUSLER ALLOYS 

Antiferromagnetism of gamma-Fex Mn;_, alloys, 14:51268 
(RA;BR) 

Elementary analysis of Hf(FexMn;_,)2 samples by the PIXE 
technique, 14:50073 (RA;SU;in Russian) 

MANGANESE COMPLEXES 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

MANGANESE COMPOUNDS 

See also MANGANESE OXIDES 

Crystal structure of the inverse wiberite, magnetic and Moess- 
bauer, study of ferrimagnetic MnFeFs (H2O)2, 14:51272 
(RA;BR) 

MANGANESE OXIDES 

See also TANTALITE 

A neutron diffraction study of non-stoichiometric Mn,_, O, 
14:49753 (RA;US) 

MANUALS 
Procedures for ground-water investigations, 14:49015 (R;US) 
MANUFACTURING 

See also COMPUTER-AIDED MANUFACTURING 

DNC [Direct Numerical Control] at Allied-Signal Aerospace 
Company, 14:50575 (R;US) 

Manufacturing and the manufacturing engineer in the year 
2000: Revision, 14:50262 (R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MANY-BODY PROBLEM 

See also TWO-BODY PROBLEM 

Mixing and entropy increase in quantum systems, 14:51396 
(R;AT) 

MARCOULE G-2 REACTOR 
See G-2 REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 

Technology for the storage of radioactive materials packagings 

during maritime transport. Phase 1, 14:48912 (R;FR;In French) 
MARKET 

Detection of market expectation by crude oil futures option. Lay- 
ing stress on the heightening of standard deviation before and 
after OPEC general assembly in December 1987, 14:48867 
(R;JP;in Japanese) 

MARKET SHARES 

See MARKET 

MARS PLANET 
Moessbauer spectroscopy and the study of the evolution of the 
planet Mars, 14:50068 (RA;BR) 
MASKS 
See RESPIRATORS 
MASS 

Rock mass modification around a nuclear waste repository in 

welded tuff, 14:49009 (R;US) 
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MASS FORMULAE 


MASS FORMULAE 

Semi-empirica!l formula on the pre-neutron-emission fragment 
mass distribution in nuclear fission, 14:51163 (R;CN;In Chi- 
nese) 

MASS SPECTROMETERS 

The gas-filled magnet: An isobar separator for accelerator mass 
spectrometry, 14:50356 (J;NL) 

[Heavy-ion reactions at tandem energies, with special emphasis 
on and research with recoil spectrometers and separators]: 
Foreign trip report, May 25, 1988—June 19, 1988, 14:51091 
(R;US) 

MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

Anatomical database generation for radiation transport model- 
ing from computed tomography (CT) scan data: Noteworthy 
application of an electronic imaging system, 14:50851 (R;US) 

Los Alamos caisson experiments: Preliminary analysis and sug- 
gestions for future investigations, 14:48996 (R;US) 

MATERIAL SUBSTITUTION 

Asbestos substitutes. January 1978-July 1989 (Citations from 
the Rubber and Plastics Research Association data base). 
Report for January 1978-July 1989, 14:50011 (R;US) 

MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

Production and observation of single Frenkel pairs in materials, 
14:49762 (RA;US) 

Study of the structure and chemistry of point, line and planar im- 
perfections via field-ion and atom-probe field-ion microscopy, 
14:49974 (RA;US) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Casings on preinsulated district heating pipes, 
(R;DK;In Danish) 

MATRICES 
LAPACK working note No. 12: Banded cholesky factorization 
using level 3 BLAS, 14:51575 (R;US) 
MBE 
See MOLECULAR BEAM EPITAXY 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DOSEMETERS 
RADIATION DETECTORS 


14:50269 
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SPECTROMETERS 
STRAIN GAGES 
THERMOMETERS 
Automation of geophysical surveys used in assessment of haz- 
ardous waste, 14:50665 (R;US) 
DOE radiological calibrations intercomparison program: Results 
of fiscal year 1988, 14:51230 (R;US) 
Eddy current defectoscope SWD-1, 14:50513 (R;CN;In Chinese) 
MEASURING METHODS 
Dose evaluation due to electron spin resonance method, 
14:51226 (RA;JP;In Japanese) 
Non-destructive measurement of solid plutonium waste at Los 
Alamos National Laboratory, 14:48998 (R;US) 
MECHANICAL STRUCTURES 
A proposed E.E.C. reaction-wall facility at JRC Ispra (Italy), 
14:50251 (RA;IT) 
Aseismic monitoring system for response and failure of structures 
with intentionally reduced seismic strength, 14:50253 (RA;IT) 
EPRI’s on-site soil-structure interaction research and its applica- 
tion to design/analysis verification, 14:50254 (RA;IT) 
Earthquake simulation, actual earthquake monitoring, and ana- 
lytical methods for soil-structure interaction investigation, 
14:50250 (RA;IT) 
MECHANICAL TRANSMISSIONS 
Hydrostatic transmission in relation to energy storage. Part 1. 
Report, 14:49681 (R;DK;In Danish) 
MEDICAL PERSONNEL 
See also RADIOLOGICAL PERSONNEL 
AIS training manual, 14:50819 (R;US) 
MEDICAL SUPPLIES 
Study on the sterization technology of once-used medical equip- 
ments by irradiation, 14:50835 (R;CN;In Chinese) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA 
See also ADRIATIC SEA 
Neutron activation analysis of trace elements in suspended par- 
ticulates and sediments of the Tyrrhenian Sea, 14:50738 
(R;IT;In Italian) 
MELANOCYTES 
See ANIMAL CELLS 
MELEKESS-ARBUS REACTOR 
See ARBUS REACTOR 
MELTDOWN 
Critical analysis of state-of-the-art technology relevant to fuel 
DEBRIS heat removal, 14:49460 (R;IT;In Italian) 
Melt propagation and oxidation in core debris beds, 14:49505 
(R;US) 
MEMBRANES 
See also PHOTOSYNTHETIC MEMBRANES 
SUPPORTED LIQUID MEMBRANES 
Asymptotic analysis of performance of membrane modules for 
gas separations, 14:50040 (R;US) 
MERCAPTANS 
See THIOLS 
MERCURY 
Cost supplement to Technologies and Costs for the Removal of 
Mercury from Potable Water Supplies (first draft), January 
1987, 14:50715 (R;US) 
MERCURY 199 
Yield of 19°™Hg v reaktsii 1°Hg(n,n’), 2°°Hg(n,2n), 14:51148 
(RA;SU;In Russian) 
MERCURY 199 TARGET 
Yield of '°™Hg v reaktsii '®Hg(n,n’), 2°°Hg(n,2n), 14:51148 
(RA;SU;In Russian) 
MERCURY 200 TARGET 
Yield of 19°™Hg v reaktsii 1°Hg(n,n’), 2°°Hg(n,2n), 14:51148 
(RA;SU;In Russian) 
MERCURY COMPOUNDS 
See also MERCURY TELLURIDES 
Mercury in the Calcasieu River/lake Complex, Louisiana, 
14:50731 (J;US) 





MERCURY TELLURIDES 

Indium proton-stimulated diffusion in HgCdTe crystals, 14:51334 
(RA;SU;In Russian) 

Physical properties of mercury telluride films deposited from 
organometallic compounds (MOC), 14:49847 (RA;SU;In Rus- 
sian) 

MESH GENERATION 

Rezone - a rezoning programme in two-dimensions to facilitate 
coupling of the disassembly code VENUS with the contain- 
ment analysis code REXCO-H, 14:49331 (R;IN) 

MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also BARYONIUM 
POMERANCHUK PARTICLES 
More symmetric nonrelativistic meson model, 14:51032 (R;AT) 
METABOLITES 
Teratogen metabolism, 14:50799 (BA;US) 
METAGALAXY 
See UNIVERSE 


METAL CASTINGS 
See CASTINGS 


METAL INDUSTRY 

Performance of impulse fired regenerative burners on a small 
batch heat treatment furnace. A demonstration at Catton and 
Co. Ltd. [Leeds], 14:49696 (R;GB) 

Regenerative burner and low thermal mass insulation modifica- 
tions to a forging furnace. A demonstration at Forgemasters 
Engineering Ltd., Sheffield, 14:49698 (R;GB) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988. US Senate, One Hundredth 
Congress, Second Session, August 2, 1988, Report 100-443, 
14:49712 (B;US) 

METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 
Modeling of sodium/metal chloride batteries, 14:49555 (R;US) 
METALLOGRAPHY 

Contribution of metallography to the solution of production prob- 

lems. Part 1 and 2, 14:49802 (R;CS;in Czech, Slovak) 
METALLURGY 

Biennial activity report of Metallurgy Programme - 1985 and 
1986, 14:49793 (R;IN) 

Contribution of metallography to the solution of production prob- 
lems. Part 1 and 2, 14:49802 (R;CS;In Czech, Slovak) 

METALS 

See also ALKALI METALS 

ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
MERCURY 
REFRACTORY METALS 
TRANSITION ELEMENTS 

Amorphous metals: failures and successes, 14:51240 (RA;BR) 

Correlation between the structure, energy, and local elastic 
properties of grain boundaries in metals, 14:49773 (RA;US) 

Diffuse scattering of x-rays in metals after low temperature fast 
neutron irradiation, 14:49750 (RA;US) 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

First-principies calculations of Moessbauer hyperfine interactions 
in metals, alloys and inorganic compounds, 14:51234 (RA;BR) 

Heavy metals in drinking water: standards, sources, and ef- 
fects. January 1970-July 1989 (Citations from the NTIS data 
base). Report for January 1970-July 1989, 14:50727 (R;US) 

Lessons in metal durability from the ancient metals, 14:48990 
(RA;FR) 


METHYL-FUEL 


Modeling and experimental measurements of residual stress us- 
ing synchrotron radiation: Final report, 14:50323 (R;US) 

Monitoring of heavy metal pollutants in industrial emission and 
effluents, 14:50049 (RA;XA) 

Studies of shear localization in metals: Final report, [May 18, 
1988—September 30, 1988], 14:49869 (R;US) 

The role of biotechnology in the treatment of geothermal resid- 
ual sludges, 14:49189 (R;US) 

METEORITES 

Lessons in metal durability from the ancient metals, 14:48990 
(RA;FR) 

Moessbauer spectroscopy and the study of the evolution of the 
planet Mars, 14:50068 (RA;BR) 

Study of the Iguaracu meteorite by Moessbauer spectroscopy 
and other techniques, 14:51286 (RA;BR) 

METEOROLOGY 

Review of information on hydrology and radionuclide migration 
at the Nevada Test Site 1976-1988, and annotated bibliogra- 
phy, 14:50587 (R;US) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHACRYLATES 

Dynamics of acrylate and methacrylate polymers on surfaces, 

14:49957 (R;US) 
METHACRYLIC ACID 

Fluorescence quenching and electron transfer in water-soluble 
copolymers of methacrylic acid and vinylperylene or N-[10-(4- 
aminonaphthalimide)]-2-methylacryiamide, 14:50215 (J;US) 

METHACRYLIC ACID ESTERS 

Fluorescence quenching and electron transfer in water-soluble 
copolymers of methacrylic acid and vinylperylene or N-[10-(4- 
aminonaphthalimide)]-2-methylacrylamide, 14:50215 (J;US) 

METHACRYLIC ACID-ALPHA 

See METHACRYLIC ACID 

METHANE 

A study of catalysts and mechanisms in synthesis reactions: 
Progress report, January 1989-December 1989, 14:50093 
(R;US) 

Adsorption of methane and natural gas on six carbons, 
14:48882 (R;DK) 

Determination of heat transfer relations in a steam reformer and 
the kinetics of the methane-steam-reforming by means of the 
test runs at the demonstration plant EVA II/ADAM II within the 
scope of the project ‘Long-distance nuclear energy transport’, 
14:50315 (R;DE;In German) 

Experimental and numerical determination of laminar flame 
speeds of methane/(Ar, Nz COz)-air mixtures as function of 
stoichiometry, pressure, and flame temperature, 14:50236 
(BA;US) 

Methane formation and retention in coal: Technical progress re- 
port, April 1, 1989-June 30, 1989, 14:48796 (R;US) 

New strategies for in-situ characterization of coal: Quarterly 
progress report, April 1, 1989—June 30, 1989, 14:48816 (R;US) 

On the mitigation of non-CO2z greenhouse gases, 14:50630 
(R;US) 

Pumping carbon and hydrogen out of the ground using the hy- 
drocarb process, 14:48761 (R;US) 

The thermally induced gas-phase reactions of methane and 
oxygen: A comparison of experimental and computational re- 
sults, 14:49132 (R;US) 

METHANOL 

Development and test of a catalytic radiant burner for NO,-poor 
combustion of methanol, 14:50343 (R;DE;in German) 

Enhanced carbon conversion of low H2/CO ratio syngas: Final 
report, 14:49133 (R;US) 

METHYL ALCOHOL 

See METHANOL 

METHYL PHENOLS 
See CRESOLS 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
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METHYLBENZENE 


METHYLBENZENE 

See TOLUENE 

METROPOLITAN AREAS 

See URBAN AREAS 

MHD EQUILIBRIUM 

PC-based package for interactive assessment of MHD equilib- 
rium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:51448 (D;US) 

MICA 

Measurements of the effect of angular lattice mismatch on the 
adhesion energy between two mica surfaces in water, 
14:49977 (RA;US) 

MICE 

Evaluation of ©°Co radiation effect in the survival of different 
mouse strains. Radiomodifiers and celular response, 
14:50858 (R;BR;In Portuguese) 

MICRO-SCALE HYDROELECTRIC POWER PLANTS 

Research on a hydraulic power-hydrogen energy system. 
Hydrogen energy system using hydraulic power that is not uti- 
lized at present, 14:49123 (RA;JP;in Japanese) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 

See also PERSONAL COMPUTERS 

Radioimmunoassay data processing program for IBM PC com- 
puters. A user’s manual, 14:51560 (R;XA) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 

Assessing interactions of organic compounds during biodegra- 
dation of complex waste mixtures by naturally occurring 
bacterial assemblages, 14:50719 (R;US) 

Dissolved organic matter and lake metabolism: Biogeochem- 
istry and controls of nutrient flux dynamics in lakes: Technical 
progress report, 1 July 1988-30 June 1989, 14:50696 (R;US) 

Microbial degradation kinetics of toxic organic chemicals over a 
wide range of concentrations in natural aquatic systems, 
14:50720 (R;US) 

Microbial removal of SO2 and NO, from flue gas: Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Progress 
report, April 1, 1989-June 30, 1989, 14:48808 (R;US) 

MICROSCOPES 

Contact microscopy with a soft x-ray laser, 14:50300 (BA;US) 

Progress in optical reconstruction of submicron x-ray holo- 
grams, 14:51553 (BA;US) 

SREM of MgO crystal surface structure and in-situ-deposited 
metallic particles on MgO surface, 14:49936 (BA;US) 

MICROSCOPY 

Contact microscopy with a soft x-ray laser, 14:50300 (BA;US) 
MICROSOMES 

Teratogen metabolism, 14:50799 (BA;US) 
MICROSTRUCTURE 

See also GRAIN BOUNDARIES 

Photolithography: A new tool for ceramic science, 14:50551 
(R;US) 

MICROWAVE AMPLIFIERS 
Some circuit solutions for MMIC design and fabrication, 
14:50327 (R;IT) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
SQUID DEVICES 

Studies of the propagation of short-burst, high-power microwave 
radiation through neutral and ionized media. Final report, 1 
December 1985-30 November 1988, 14:50980 (R;US) 

MICROWAVE RADIATION 

Studies of the propagation of short-burst, high-power microwave 
radiation through neutral and ionized media. Final report, 1 
December 1985-30 November 1988, 14:50980 (R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
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MILITARY EQUIPMENT 

Evaluation of weapons’ combustion products in armored vehi- 

cles. Appendix A: Sampling and analysis methods. Appendix 

B: Analytical data. Final report, 30 September 1986-14 De- 
cember 1988, 14:50885 (R;US) 

Evaluation of weapons’ combustion products in armored vehicles. 
Appendix C: Summary of descriptive statistics (proc tabulate). 
Appendix D: Summary of comparative statistics. Final report, 
30 September 1986-14 December 1988, 14:50886 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Final report, 30 September 1986-14 December 1988, 
14:50884 (R;US) 

MILITARY FACILITIES 

Draft environmental impact statement: Second KC-135R Air Fe- 
fueling Squadron, Malmstrom Air Force Base, Montana, 
14:50784 (R;US) 

Environmental effects of space shuttle exhaust on materials. Fi- 
nal report, April 1986-August 1987, 14:50589 (R;US) 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

Technology Transfer Test Bed Program. Field demonstration of 
the energy planning module’s energy-conservation options 
proposed for the DD Form 1391 Processor. Final report, 
14:49714 (R;US) 

MILITARY PERSONNEL 

Effects of chemical protective clothing and masks, and two 
drinking-water delivery systems on voluntary dehydration. Fi- 
nal report, July 1987-April 1989, 14:50244 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Final report, 30 September 1986-14 December 1988, 
14:50884 (R;US) 

IDA: A prototype CAI [computer-aided-instruction] system in mil- 
itary transportation, 14:51578 (R;US) 

Workload induced spatio-temporal distortions and safety of 
flight, 14:51555 (R;US) 

MILL TAILINGS 

Hazardous and mixed waste management at UMTRA sites, 
14:49064 (RA;US) 

Monticello, Utah CERCLA agreement: evolution and lessons 
learned, 14:49062 (RA;US) 

The rules changed, 14:49058 (RA;US) 

MINE SHAFTS 
Technical position on postclosure seals, barriers, and drainage 
system in an unsaturated medium, 14:49001 (R;US) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL INDUSTRY 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

MINERAL OIL 
See LUBRICANTS 
MINERAL RESOURCES 
See also PETROLEUM DEPOSITS 
URANIUM DEPOSITS 
Discrimination of surface alternation using 63ch airborne imag- 
ing scanner, 14:50925 (RA;JP;In Japanese) 
MINERALS 
See also PYROCHLORE 
ZEOLITES 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 11, Apri-+-June 1989, 14:48837 
(R;US) 

Use of neutron activation analysis for the study of environmental 
risks associated with the fly ash from burning Polish coals, 
14:50056 (RA;XA) 

MINING EQUIPMENT 

Proceedings eighth international conference on coal research. 

Part 1. Mining-!, 14:48818 (R;JP;in Japanese) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 


MISGURNUS 

See FISHES 
MIXER-SETTLERS 

New airlift-extractor in nuclear industry, 14:48900 (RA;SU) 
MIXING 

Experimental investigation of single-phase turbulent mixing for 
various subchannels, 14:50312 (R;CN;In Chinese) 

MIXTURES 
Raman spectroscopy for on-line distillation process control, 
14:50043 (R;US) 
MM-0011 
See NICKEL BASE ALLOYS 
MOBILE HOMES 
Mobile home weatherization research project: Final summary 
report, 14:49670 (R;US) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SCALE) 

See SCALE MODELS 
MOESSBAUER EFFECT 

Corrections to scaling for Fe from Moessbauer measurements 
below Te, 14:51116 (RA;PL) 

Evaluation of the saturation term in the Moessbauer absorption 
line area and is its applications, 14:51235 (RA;BR) 

Fe above T. by Moessbauer spectroscopy, 14:51117 (RA;PL) 

Proceedings of the Latin American conference on the applica- 
tions of the Moessbauer effect, 14:51233 (R;BR) 

Transient Moessbauer spectroscopy: experiments with 5’Fe, 
14:51115 (RA;PL) 

Transient Moessbauer spectroscopy: line shapes, 14:51195 
(RA;PL) 

MOISTURE 

Moisture measurements in residential attics containing radiant 

barriers: Final report, 14:49663 (R;US) 
MOLECULAR BEAM EPITAXY 

Forces through epitaxially grown interfaces, 14:49772 (RA;US) 

Molecular beam epitaxy. Surface. Vol. 4. Extended theses, 
14:49739 (R;SU) 

MOLECULAR ORBITAL MODEL 

See MOLECULES 

MOLECULAR SIEVES 

Characterization of Se-loaded molecular sieves A, X, Y, AIPO-5, 

and mordenite, 14:50186 (J;US) 
MOLECULAR STRUCTURE 

Development of x-ray holography for biological imaging, 

14:50555 (R;US) 
MOLECULES 

Molecular dynamics studies of the equilibrium and saddle-point 

geometries of MX, molecules (n = 2-7), 14:50198 (J;US) 
MOLYBDATES 

Inorganic geochemical investigations of spent oil shales, 

14:48887 (R;US) 
MOLYBDENUM 

Analysis of impurities in CMT epitaxial layers grown by, 
14:50075 (RA;SU;In Russian) 

Formation of impurity distribution profile in molybdenum under 
nitrogen bombardment, 14:49816 (RA;SU;In Russian) 

Molybdenum preparation by means of chemical transport reac- 
tions in Mo-C-Cl system, 14:49825 (RA;SU;In Russian) 

Molybdenum refining by magnetic separation method, 14:49824 
(RA;SU;In Russian) 

Novel dispersed catalysts for hydropyrolysis and low tempera- 
ture hydrogeneration of coals, 14:48781 (R;US) 

Preparation of thin films of high-purity molybdenum by chemical 
deposition from gas phase in low pressure reactor, 14:49834 
(RA;SU;In Russian) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

Use of high-frequency levitation for manufacturing refractory met- 
als with preset impurity amount, 14:49820 (RA;SU;In Russian) 


MONOCLONAL ANTIBODIES 


MOLYBDENUM 100 

Nuclear transparency and double beta decay of molybdenum 
100: Annual progress report, January 1, 1989—December 31, 
1989, 14:51129 (R;US) 

MOLYBDENUM 100 REACTIONS 

Experimental study of the slowing down of heavy ions at 20 to 
100 MeV per nucleon in matter, 14:51093 (R;FR;In French) 

Measurement of g-factors in '©°Yb by a gamma-gamma coinci- 
dence technique, 14:51143 (R;DE) 

MOLYBDENUM ALLOYS 

See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Fracture toughness data base for HT9 and modified 9Cr-1 Mo ir- 
radiated in several reactors up to approximately 100 dpa, 
14:49873 (R;US) 

Nanocontact measurements in superlattices, 14:49886 (BA;US) 

Preparation of high purity and monocrystalline ternary solid so- 
lutions of nickel-rhenium-molybdenum, 14:49833 (RA;SU;In 
Russian) 

Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 

Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 

MOLYBDENUM COMPLEXES 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-September 15, 
1989, 14:50211 (R;US) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM OXIDES 
MOLYBDENUM PHOSPHIDES 
MOLYBDENUM SULFIDES 

Hydrous metal oxide catalysts for direct coal liquefaction, 

14:48780 (R;US) 
MOLYBDENUM OXIDES 

Possibilities of selective chlorination. Preparation of high-purity 
molybdenum, 14:49835 (RA;SU;In Russian) 

Semiconducting properties of Lip 33MoO3, 14:50029 (J;US) 

MOLYBDENUM PHOSPHIDES 

Importance of metal-metal interactions through the P-P bonds 
for the multidimensional electrical properties of MP4 (M = V, 
Cr, Mo), 14:50204 (J;US) 

MOLYBDENUM SULFIDES 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-September 15, 
1989, 14:50211 (R;US) 

Upper critical field anisotropy in the Chevrel phase compound 
PbMo¢Sz, 14:50026 (J;US) 

MONAZITES 

Moessbauer study of hypersthene from brazilian monazite 

sands, 14:51292 (RA;BR) 
MONITORED RETRIEVABLE STORAGE 
Monitored retrievable storage systems study, Task H: Licensing, 
14:48923 (R;US) 

MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 

Development of FREEDOM/CREDO database for LMFBR PSA, 
14:49317 (RA;XA) 

MONOCLONAL ANTIBODIES 

Development of monoclonal-antibody-based products for medi- 
cal research and diagnostic imaging. Technical report, 28 
January 1987-31 December 1988 (Final), 14:50826 (R;US) 

improved radioimmunotherapy of hematologic malignancies: 
Progress report, 14:50821 (R;US) 
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MONOCRYSTALS 


MONOCRYSTALS 

Non-diagonal element density matrix damping of fast charged 
particles diffracting on bended crystal and volumetric capture, 
14:51303 (RA;SU;In Russian) 

MONTALTO DI CASTRO-1 REACTOR 

Alto Lazio NPP environmental lab: 
14:50672 (RA;IT;In Italian) 

Montalto di Castro plant (italy) safety level, 14:49243 (R;IT;In 
Italian) 

MONTALTO Di CASTRO-2 REACTOR 

Montalto di Castro plant (Italy) safety level, 14:49243 (R;IT;In 

Italian) 
MONTANA 

Draft environmental impact statement: Second KC-135R Air Fe- 
fueling Squadron, Malmstrom Air Force Base, Montana, 
14:50784 (R;US) 

MONTE CARLO METHOD 

Deconfinement and chiral transitions in lattice QCD: A survey of 
recent Monte Carlo calculations, 14:51060 (RA;ZA) 

Simulation of atomistic crystal growth from the vapor phase, 
14:50972 (BA;US) 

MORTALITY 

Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1985-December 1987, 
14:50846 (R;US) 

MULLITE 

Processing and characterization of alumina platelet-reinforced 

mullite composites, 14:49906 (R;US) 
MULT-ELEMENT ANALYSIS 

Trace analysis of Cd, Cu, Pb and Zn in various materials using dif- 

ferential pulse anodic stripping voltammetry, 14:50080 (R;PK) 
MULTIPLE PRODUCTION 

Multiparticle dynamics, 14:50987 (R;DE) 

Phenomenology of production processes of an asymptotically 
large number of hadrons, 14:51024 (RA;SU) 

Theoretical description of multifragmentation by connecting 
Landau-Viasov calculations with the Copenhagen statistical 
multifragmentation model, 14:51167 (R;FR) 

MULTIPLE SCATTERING 

Dynamics of fast charged particle beam rotation in bended crys- 

tals, 14:51302 (RA;SU;in Russian) 
MULTIPOLES 

See also QUADRUPOLES 

Performance of r and d sextupole trim coils for SSC dipoles, 
14:50288 (BA;US) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Analog electronics for the MWPC-based neutron detector, 
14:50331 (R;US) 

Electronics chain for charge measurements in the MWPC’s of 
the DELPHI Barrel RICH, 14:50518 (R;FR) 

Positron CT (computerized tomography) camera system using 
multiwire proportional chambers as detectors, 14:50502 (R;US) 

MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

Gasification of refuse derived fuel in the Battelle high throughput 
gasification system, 14:50341 (R;US) 

Solid-waste-disposal economics. March 1986-July 1989 (Cita- 
tions from the NTIS data base). Report for March 1986-July 
1989, 14:49705 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 


first year of activities, 
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Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Rocky Hill Mu- 
nicipal Wellfield, Montgomery Township, Somerset County, 
New Jersey (first remedial action) June 1988. Final report, 
14:50768 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

MUON PROBES 

uSR and conventional hyperfine interaction methods - a com- 

parison, 14:51343 (RA;PL) 
MUONIC MOLECULES 

The influence of the strong pd-interaction on the spectrum pdy- 

mesicmolecula, 14:50961 (R;DE) 
MUONS 

An ultra-precise storage ring for the muon g — 2 measurement, 

14:50480 (R;US) 
MUTAGENS 

Metabolism of food derived mutagens and =  2- 
acetylaminofluorene by purified rabbit and cDNA expressed 
human cytochromes P450, 14:50900 (R;US) 

The assembly and analysis of short-term genotoxicity test data: 
An ICPEMC Committee 1 working paper, 14:50829 (R;US) 

[Short-term assays for detecting environmental mutagens, car- 
cinogens, and teratogens]: Foreign trip report, February 
5-24, 1989, 14:50795 (R;US) 

MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


N 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHOLS 
Biological degradation of low-rank coal: Final report, 14:48764 
(R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NARORA-1 REACTOR 
Probabilistic safety assessment of Narora Atomic Power 
Project, 14:49302 (R;IN) 
NARORA-2 REACTOR 
Probabilistic safety assessment of Narora Atomic Power 
Project, 14:49302 (R;IN) 
NASA 
Safety, Reliability, Maintainability, and Quality. Assurance Man- 
agement Information Center, 14:49678 (R;IT) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
See NASA 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
Biological defense research program. Final report, 14:51617 
(R;US) 





NATIONAL ENVIRONMENTAL POLICY ACT 

DOE integration of the NEPA and CERCLA processes, 

14:49101 (RA;US) 
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND 
HEALTH 
See NIOSH 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Terrorism and the communication utilities: A national security 
concern. Study project, 14:51616 (R;US) 

NATIONAL SYNCHROTRON LIGHT SOURCE 

See NSLS 
NATURAL ACTIVITY 

See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 

See NATURAL CONVECTION 
NATURAL CONVECTION 

Stability of natural circulation with gravity-induced flashing, 
14:49269 (J;US) 

NATURAL GAS 

Adsorption of methane and natural gas on six carbons, 
14:48882 (R;DK) 

Amending the Natural Gas Policy Act of 1978 to remove certain 
contract-duration and right-of-first-refusal requirements. US 
Senate, One Hundredth Congress, Second Session, August 
11, 1988, Report 100-485, 14:48877 (B;US) 

Competitive position of natural gas: Manufacturing automation 
and process controls: Topical report, 14:49702 (R;US) 

Development of a field-portable odorant monitor. Part 1. Gas 
chromatography with photoionization detection. Topical re- 
port, April 1, 1984-March 7, 1986, 14:48879 (R;US) 

Natural gas monthly, July 1989, 14:48876 (R;US) 

Natural gas to liquids: Technology status report, 14:49129 (R;US) 

Supplemental natural gas injection in the coke cupola. Final re- 
port, November 1988-May 1989, 14:48880 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Development of a field-portable odorant monitor. Part 1. Gas 
chromatography with photoionization detection. Topical re- 
port, April 1, 1984-March 7, 1986, 14:48879 (R;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Central California coastal air-quality model validation study: 
Data analysis and model evaluation, 14:50608 (R;US) 

Natural gas monthly, July 1989, 14:48876 (R;US) 

NATURAL GAS POLICY ACT 

Amending the Natural Gas Policy Act of 1978 to remove certain 
contract-duration and right-of-first-refusal requirements. US 
Senate, One Hundredth Congress, Second Session, August 
11, 1988, Report 100-485, 14:48877 (B;US) 

NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 

Impact of trace elements and natural radionuclides from solid 

wastes to the environment, 14:50064 (RA;XA) 
NATURAL RUBBER 

Capacity vulnerability indicators for strategic and critical materi- 

als. Final report, October 1986-June 1988, 14:49600 (R;US) 
NATURAL URANIUM 
Organ burdens and excretion rates of inhaled uranium - compu- 
tations using ICRP model, 14:51220 (R;IN) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Multigrid for the steady-state incompressible Navier-Stokes 
equations: A survey, 14:50318 (R;DE) 

Parallel multigrid solution of the Navier-Stokes equations on 
general 2D-domains, 14:50319 (R;DE) 

NEA 

Activities of the NEA Committee for Technical and Economic 
Studies on Nuclear Energy Development and the Fuel Cycle 
(FCC), 14:49234 (RA;XA) 


NEPTUNIUM 237 


The NEA (Nuclear Energy Agency) thermochemical data base, 
14:48939 (RA;US) 
NEGATONS 
See ELECTRONS 


NEGATRONS 
See ELECTRONS 


NEOCLASSICAL TRANSPORT THEORY 
Moment approach to neoclassical flows, currents, and transport 
in auxiliary heated tokamaks, 14:51446 (D;US) 
NEODYMIUM 
Determination of the stimulated emission cross section for the 
laser transition in Nd:YAG, 14:50308 (BA;US) 


NEODYMIUM ALLOYS 
Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 
Improvement in intrinsic coercivity of sintered Fe-Nd-B magnets 
by the introduction of non-magnetic dispersoids, 14:49890 
(J;US) 
The beam line X NdFe-steel hybrid wiggler for SSRL, 14:50444 
(BA;US) 
NEODYMIUM COMPOUNDS 
See also NEODYMIUM TUNGSTATES 
Preparation, morphology and magnetic properties of monocrys- 
tals of rare earth high-temperature superconductors, 
14:50172 (RA;SU;In Russian) 
NEODYMIUM LASERS 
Optically controlled devices and ultrafast laser sources for signal 
processing. Final technical report, 1 December 1987-30 
November 1988, 14:50325 (R;US) 


NEODYMIUM TUNGSTATES 
Dependence of micromorphology of epitaxial films of 
self-activated rubidium-neodymium tungstate on growth con- 
ditions, 14:50156 (RA;SU;In Russian) 
NEON 
Evidence for resonant two-electron capture and excitation in col- 
lisions of H-like Ge with Ne, 14:50965 (R;DE) 


NEON 20 REACTIONS 
Measurement of excited product decay duration in the inelastic 
scattering reaction Ne + Ge, 14:51126 (RA;SU;in Russian) 
NEON 20 TARGET 
Production of rho*:—:°(770), eta(550), w(783) and f2(1270) 
mesons in anti » neon and v neon charged current interac- 
tions, 14:51000 (R;DE) 
NEOPLASMS 
See also LEUKEMIA 
Boron compounds for neutron capture therapy, 14:50816 (BA;US) 
Computerized axial tomographic and magnetic resonance imag- 
ing scan follow-up of two patients after boron neutron capture 
therapy for glioblastoma multiforme, 14:50818 (BA;US) 
Development of monoclonal-antibody-based products for medi- 
cal research and diagnostic imaging. Technical report, 28 
January 1987-31 December 1988 (Final), 14:50826 (R;US) 
Dose rate and therapeutic gain, 14:50812 (BA;US) 
Gordon Research Conference on Mammary Gland Biology: 
Summary report, 14:50822 (R;US) 
Improved radioimmunotherapy of hematologic malignancies: 
Progress report, 14:50821 (R;US) 
Neutron capture therapy in support of other radiation treatment, 
14:50813 (BA;US) 
New mutagens from cooked food, 14:50898 (R;US) 


NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 235 
Study on the decay duration of =5Np excited shape isomers by 
shadow method, 14:51155 (RA;SU;In Russian) 
NEPTUNIUM 236 
Calculation of the absolute and relative cross sections of the 
236Np isomer production in (n, 2n) reaction, 14:51189 
(RA;SU;In Russian) 
NEPTUNIUM 237 
Mossbauer spectroscopy on actinides, 14:51251 (RA;BR) 
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NEPTUNIUM 237 TARGET 


NEPTUNIUM 237 TARGET 

Calculation of the absolute and relative cross sections of the 
236Np isomer production in (n, 2n) reaction, 14:51189 
(RA;SU;In Russian) 

NEPTUNIUM OXIDES 

Research in actinide chemistry: [Progress report], 14:50222 

(R;US) 
NETHERLANDS 

Stb 342 - Decree of 4 June 1987 amending the Decree on the 
transport of fissionable materials, ores and radioactive sub- 
stances, 14:49110 (R;NL;In Dutch) 

Stb 403 - Order of the Minister of Justice of 3 September 1987 
publishing in the Staatsblad the text of the Decree on the 
transport of fissionable materials, ores and radioactive sub- 
stances (Stb 1969 No. 405) as last amended by Decree of 4 
June 1987, Stb 342, 14:49109 (R;NL;In Dutch) 

Stb 465 - Decree of 10 September 1986 concerning the imple- 
mentation of Sections 28-32 and 34 of the nuclear energy Act 
(Radiation Protection Decree), 14:49108 (R;NL;In Dutch) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

Neural networks - Potential appplication in the nuclear industry. 

Preliminary comments and reflections, 14:51580 (RA;IL) 
NEUROSPORA 

Mutagenesis and breeding of high productive strains of strepto- 

myces jingyangensis '5406’, 14:50848 (R;CN;In Chinese) 
NEUTRAL ATOM BEAM INJECTION 

Determination of the species distribution H*, H2*, and H3* in 
the ion source for the neutral-particle injectors at TEXTOR, 
14:50425 (R;DE;In German) 

NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRINO REACTIONS 

Production of rho*:—:°(770), eta(550), w(783) and fo(1270) 
mesons in anti » neon and v neon charged current interac- 
tions, 14:51000 (R;DE) 

NEUTRINO-NEUTRON INTERACTIONS 

A new method of determining SIN* 6w in deep-inelastic vmuN 

scattering, 14:50994 (R;US) 
NEUTRINO-NUCLEON INTERACTIONS 

See also NEUTRINO-NEUTRON INTERACTIONS 

Production of rhot:—:°(770), eta(550), w(783) and f2(1270) 
mesons in anti » neon and v neon charged current interac- 
tions, 14:51000 (R;DE) 

NEUTRINOS 

Radiative neutrino masses in an SU(2) x U(1) model, 14:51027 
(R;AT) 

Superstring models challenged by rare processes, 14:51046 
(J;US) 

The neutrino horn 300 Kiloampere pulsed power supply at 
Brookhaven National Laboratory, 14:50459 (BA;US) 

NEUTRON BEAMS 

Installation and testing of an optimized epithermal neutron beam 
at the Brookhaven Medical Research Reactor (BMRR), 
14:50811 (R;US) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Boron compounds for neutron capture therapy, 14:50816 (BA;US) 

Clinical considerations in the use of thermal and epithermal neu- 
tron beams for neutron capture therapy, 14:50817 (BA;US) 

Dose rate and therapeutic gain, 14:50812 (BA;US) 

Installation and testing of an optimized epithermal neutron beam 
at the Brookhaven Medical Research Reactor (BMRR), 
14:50811 (R;US) 

Neutron capture therapy in support of other radiation treatment, 
14:50813 (BA;US) 

Pre-clinical studies on boron neutron capture therapy, 14:50815 
(BA;US) 

Some thoughts on tolerance, dose, and fractionation in boron 
neutron capture therapy, 14:50814 (BA;US) 

The possible use of a spallation neutron source for neutron cap- 
ture therapy with epithermal neutrons, 14:49118 (R;US) 
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NEUTRON DETECTION 

Neutron experimental hall of the cyclotron cascade project, 

14:50435 (RA;JP;iIn Japanese) 
NEUTRON DETECTORS 

See also BORON LINED COUNTERS 

An in-line thermal-neutron coincidence counter for WIPP [Waste 
Isolation Pilot Plant] certification measurements, 14:50524 
(R;US) 

NEUTRON DIFFRACTION 
Single crystal diffraction, 14:50544 (R;US) 
NEUTRON HEATING 
See RADIATION HEATING 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
See also THERMAL FISSION 
Breakup Reactions 

Neutron-deuteron breakup calculations by means of the W ma- 

trix method, 14:51162 (R;DE;in German) 
Capture 

Cross section of neutron radiative capture by ‘Cd and 4Cd 
at 0.5-2.2 MeV energy, 14:51138 (RA;SU;In Russian) 

Cross sections of neutron radiative capture by intermediate 
mass and heavy nuclei at 1 MeV energy, 14:51079 (RA;SU;iIn 
Russian) 

Compound-Nucleus Reactions 

Mechanisms of fast neutron scattering by even isotopes of inter- 

mediate mass nuclei, 14:51077 (RA;SU;In Russian) 
Cross Sections 

Study on the structure of the 27Al(n,a) reaction cross section, 

14:51103 (RA;SU;In Russian) 
Direct Reactions 

Mechanisms of fast neutron scattering by even isotopes of inter- 

mediate mass nuclei, 14:51077 (RA;SU;In Russian) 
Elastic Scattering 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

Differential cross section of 14 MeV neutron elastic scattering 
on chlorine, 14:51104 (RA;SU;in Russian) 

Measurements and calculations of 14 MeV neutron scattering 
on spherical samples from Pb, 14:51147 (RA;SU;In Russian) 

Scattering of low-energy neutrons by tellurium even isotopes, 
14:51134 (RA;SU;In Russian) 

Evaporation Model 

Energy spectrum in three-particle nuclear reactions in the frame- 

work of evaporation model, 14:51191 (RA;SU;in Russian) 
Fission 

Calculation of fission neutron spectra with incorporation of frag- 
ment spin and preacceleration neutron emission, 14:51179 
(RA;SU) 

Cross sections of transuranium nuclei fission by neutrons, 
14:51181 (RA;SU;In Russian) 

Delayed gamma quanta in bombardment of uranium by fast 
neutrons, 14:51153 (RA;SU;In Russian) 

Theory of fission neutron emission, 14:51178 (RA;SU) 

Gamma Radiation 

Total gamma spectra from the 5@Cr(n, x-y) reaction for E,=14.6 
MeV and pre-equilibrium emission in capture channel, 
14:51110 (RA;SU;In Russian) 

Inelastic Scattering 

Analysis of fast neutron scattering by 2°°U with using of soft 
nonaxial rotator model, 14:51190 (RA;SU;In Russian) 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

Effect of one- and two-photon states of intermediate mass even- 
even nuclei on theoretical cross sections of fast neutron 
scattering, 14:51184 (RA;SU;In Russian) 

Inelastic neutron scattering on aluminium and chromium nuclei, 
14:51112 (RA;SU;In Russian) 

Inelastic neutron scattering with 14 MeV energy on iron nuclei, 
14:51111 (RA;SU;In Russian) 





Measurements and calculations of 14 MeV neutron scattering 
on spherical samples from Pb, 14:51147 (RA;SU;In Russian) 

Mechanism of fast neutrons inelastic scattering on vanadium, 
14:51183 (RA;SU;In Russian) 

Neutron inelastic scattering in the range of unresoived levels, 
14:51076 (RA;SU;In Russian) 

Scattering of low-energy neutrons by tellurium even isotopes, 
14:51134 (RA;SU;In Russian) 

Nuclear Reaction Kinetics 

Evaluation of the experimental data on the '°B(n,t) reaction, 

14:51097 (RA;SU;In Russian) 
Optical Models 

Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;In Russian) 

Precompound-Nucleus Emission 

Preequilibrium emission of protons and isotopic effect in the fast 
neutron-induced (n,p) reactions on heavy elements, 14:51187 
(RA;SU) 

Reaction Kinetics 

Activation studies on ThO2-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 

Indium-115(n,n') and 9°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 

Statistical Models 

Global description of (n,p) - and (n,2n) - activation cross sec- 

tions within statistical multistep theory, 14:51175 (R;XA) 
Ternary Fission 

Light charged particle emission in the fission process, 14:51102 
(RA;SU) 

Total Cross Sections 

On fluctuations of total cross sections in measurements on 
quasimonochromatic neutron beams at mean energy of 
<E,>=14.6 MeV, 14:51098 (RA;SU;In Russian) 

NEUTRON SOURCE FACILITIES 

Advanced neutron source design: burnout heat flux correlation 
development, 14:49405 (J;US) 

Compact core reactor project of the technical university of Mu- 
nich, 14:49401 (J;US) 

Critical flow velocities for involute parallel fuel plate assemblies, 
14:49404 (J;US) 

Cross-section processing methodology used to design the ad- 
vanced neutron source reactor, 14:49407 (J;US) 

Fuel for the advanced neutron source-performance testing and 
fabrication development, 14:49403 (J;US) 

Overview of the ANS project, 14:49400 (J;US) 

Preliminary design concepts for the advanced neutron source 
reactor systems, 14:49402 (J;US) 

Radiation transport calculations for the ANS beam tubes, 
14:49408 (J;US) 

Reactor physics methods for the preconceptual core design of 
the advanced neutron source, 14:49406 (J;US) 

Thermal-hydraulic mixing in the split-core ANS reactor design, 
14:49409 (J;US) 

NEUTRON SOURCES 

A compact dense-plasma-focus neutron source for detector cali- 
brations, 14:49121 (J;NL) 

LANSCE [Los Alamos Neutron Scattering Center] target data 
collection system, 14:49117 (R;US) 

The advanced neutron source—designing to meet the needs of 
the user community, 14:49116 (R;US) 

NEUTRON STARS 

Nuclei, hypernuclei, and neutron stars in a relativistic mean-field 

model, 14:51169 (R;DE;In German) 
NEUTRON TRANSPORT 

Calculation of Monte Carlo importance functions for use in 
nuclear-well logging calculations, 14:51218 (R;US) 

MICAP: A program for low energy neutron, ion and gamma-ray 
transport and one of its applications in calorimeter design: 
Hydrogen knock-in as a method for achieving compensation, 
14:50516 (R:US) 

NEUTRON TRANSPORT THEORY 

Finite element method and spline finite element method, 

14:51204 (R:SE) 


NICKEL ALLOYS 


Possibility of neutron transport cross section measurement in a 
sphere surrounded by moderation, 14:51206 (R;SE) 

Recent calculational work at Department of Reactor Physics, 
CTH, 14:51205 (R;SE) 

The generation, validation, and testing of a coupled 219-group 
neutron 36-group gamma-ray AMPX-2 library, 14:51207 (R;IT) 

NEUTRONS 
See also COLD NEUTRONS 
EPITHERMAL NEUTRONS 
FAST NEUTRONS 
THERMAL NEUTRONS 

Effects of energy structure of total cross sections of titanium, 
chromium, iron and nickel in the range of unsolved reso- 
nances, 14:51075 (RA;SU;In Russian) 

Measurement of the neutron lifetime in a magnetic storage ring, 
14:50988 (R;DE) 

NEVADA TEST SITE 

Density logging and density of rocks in Rainier Mesa Area, 
Nevada Test Site, 14:50917 (R;US) 

Nevada test site defense waste acceptance criteria, certifica- 
tion, and transfer requirements, 14:49013 (R;US) 

Shear wave velocities from sonic logs in emplacement holes, 
14:50574 (RA;US) 

The effect of strain rate on the compressive strength of dry and 
saturated tuff, 14:49022 (R;US) 

NEW YORK 

Depositional and diagenetic history of the edgecliff reefs of New 
York and Ontario (Middle Devonian Onondaga Formation), 
14:50912 (R;US) 

Water resources and pollution problems in Long Island Sound. 
Joint Hearing before the Subcommittee on Water Resources, 
Transportation, and Infrastructure and the Subcommittee on 
Environmental Protection of the Committee on Environment 
and Public Works, United States Senate, One Hundredth 
Congress, First Session, October 26, 1987, 14:50780 (B;US) 

NICKEL 

Changes in composition of atomically mixed Zr/Ni layers after 
mean-energy iron irradiation, 14:49818 (RA;SU;In Russian) 

Effects of energy structure of total cross sections of titanium, 
chromium, iron and nickel in the range of unsolved reso- 
nances, 14:51075 (RA;SU;In Russian) 

Phase stability of Fe-Ni alloys from meteorites in the INVAR RE- 
GION, 14:49800 (RA;BR) 

Room temperature oxidation of Ni(110) exposed to high oxygen 
pressures, 14:49784 (R;US) 

Short period multilayers: 
14:49871 (R;US) 

NICKEL 58 TARGET 

Activation studies on ThO2-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 

Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;In Russian) 

Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 

Investigation of the intermediate-energy deuteron breakup reac- 
tion, 14:51157 (R;US) 

NICKEL 60 TARGET 

Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;In Russian) 

Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 

NICKEL 62 TARGET 

Investigation of the intermediate-energy deuteron breakup reac- 

tion, 14:51157 (R;US) 
NICKEL 64 TARGET 
Measurement of g-factors in '©°Yb by a gamma-gamma coinci- 
dence technique, 14:51143 (R;DE) 
NICKEL ALLOYS 
See also ALLOY-CO60CR30W4 
INVAR 
NICKEL BASE ALLOYS 


Interface dominated structures, 
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NICKEL ALLOYS 


Development of nickel and nickel-iron aluminides for elevated- 
temperature structural use, 14:49884 (BA;US) 

Effect of Ti on the stabilization of the alpha-FeMn alloy system, 
14:49798 (RA;BR) 

Effect of ion implantation in Fe40 Ni alloys, 14:51256 (RA;BR) 

Nanocontact measurements in superlattices, 14:49886 (BA;US) 

Non-equilibrious phase and its hydrogen-storage characteristics 
in fire-synthesized ZrNi, 14:49126 (RA;JP;in Japanese) 

Preparation of high purity and monocrystalline ternary solid so- 
lutions of nickel-rhenium-molybdenum, 14:49833 (RA;SU;In 
Russian) 

Proton microprobe investigation of the component distribution in 
amorphous metallic alloys, 14:49817 (RA;SU;in Russian) 

Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 

NICKEL BASE ALLOYS 

An electroformed nickel-sulfur alloy for a nose cone, 14:49867 
(R;US) 

Atom transport and phase separation in irradiated Cu-Ni-Fe al- 
loys, 14:49747 (RA;US) 

Contribution of Auger electron spectroscopy to study of mecha- 
nism of adhesive wear of valves, 14:49813 (RA;CS;In Czech) 

Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987-September 29, 1989, 
14:49787 (R;US) 

Martensite transformation in NiTi alloys induced by tensile 
stress pulses, 14:49853 (R;US) 

Phases in lanthanum-nickel-aluminum 
14:49877 (R;US) 

Practical limitations of ALCHEMI measurements on ordered in- 
termetallic alloys, 14:49781 (R;US) 

Surface passivation of nickel-chromium alloys at room tempera- 
ture, 14:49783 (R;US) 

The role of grain boundaries on the strength, ductility and tough- 
ness of Ll. intermetallic compounds: Progress report, [March 
12, 1988—July 14, 1989], 14:49786 (R;US) 

NICKEL COMPLEXES 
Crown thioether chemistry: Homoleptic hexakis(thioether) com- 
plexes of nickel(Il), 14:50191 (J;US) 
NICKEL COMPOUNDS 
See also NICKEL OXIDES 
NICKEL SULFATES 

Hydrous metal oxide catalysts for direct coal liquefaction, 

14:48780 (R;US) 
NICKEL ISOTOPES 

A review of activation cross sections in the ENDF/B-V1 general 

purpose files for Cr, Fe, Ni, Cu, and Pb, 14:51107 (R;US) 
NICKEL OXIDES 

Atomic resolution electron microscopy of NiO grain boundaries, 

14:49932 (BA;US) 
NICKEL SULFATES 

High temperature chemistry of complex  vaporiza- 
tior/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 

NICKEL-HYDROGEN BATTERIES 

Study of hydrogen accumulators using metallic alloys for hydro- 

gen storage, 14:49558 (RA;JP;in Japanese) 
NIOBATES 

Growth of lithium niobate-tantalate films on leucosapphire sub- 

Strates, 14:50154 (RA;SU;In Russian) 
NIOBIUM 

Effect of impurity concentration and crystal defects on niobium 
superconducting transition temperature, 14:51365 (RA;SU;In 
Russian) 

Electrolytic niobium coating on silicon substrates, 14:49841 
(RA;SU;In Russian) 

lodide refining of vanadium, niobium and tantalum, 14:49826 
(RA;SU;In Russian) 


intermetallic alloys, 
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Short period multilayers: 
14:49871 (R;US) 

Use of high-frequency levitation for manufacturing refractory met- 
als with preset impurity amount, 14:49820 (RA;SU;In Russian) 

X-ray diffraction from ion implanted zones, 14:49759 (RA;US) 

NIOBIUM 93 TARGET 

Activation studies on ThOz2-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 

Measurements of angular distributions of discrete gamma-ray 
production cross sections from °Nb(n,x) reactions by 14.9 
MeV neutrons, 14:51131 (RA;SU) 

[Neutron transfer probabilities between 4*Ti and °°Nb nuclei at 
small impact parameters and subbarrier energies]: Foreign 
trip report, November 5—November 30, 1988, 14:51140 (R;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Microstructural analysis of in-situ Cu-Nb composite wires, 
14:49885 (BA;US) 

NIOBIUM BASE ALLOYS 

EXAFS studies of grain boundary diffusion and segregation, 

14:49887 (BA;US) 
NIOBIUM BORIDES 
Arc melting of titanium, zirconium and niobium diborides, 
14:49914 (RA;SU;In Russian) 
NIOBIUM COMPOUNDS 
See also NIOBATES 
NIOBIUM BORIDES 
NIOBIUM NITRIDES 
NIOBIUM OXIDES 

Moessbauer investigation of the Laves phase Fe(Ti,_, Nbx), 

14:51260 (RA;BR) 
NIOBIUM NITRIDES 

Electron microscopy study of sputtered NbN films, 14:49935 

(BA;US) 
NIOBIUM OXIDES 

A model for the optical properties of reduced congruent lithium 
niobate, 14:49900 (RA;US) 

A study of structural properties of the TiO2-NbOz solid solution 
by neutron diffraction, 14:49766 (RA;US) 

Anodal high purity tantalum and niobium oxides, 14:49920 
(RA;SU;In Russian) 

Structural and spectral-luminescence study of compounds 
CaRMgNbO, (R-rare earths) and CaR,;_,NdxMgNbOg (R-La, 
Gd), 14:50107 (RA;SU;in Russian) 

NIOSH 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

NITRATES 
See also ALUMINIUM NITRATES 
LITHIUM NITRATES 
URANYL NITRATES 
Online fiber-optic spectrophotometry, 14:48896 (R;US) 
NITRIC ACID 

Mass transfer in the mixer of a centrifugal extractor, 14:48902 
(RA;SU) 

The extraction of water, nitric acid, and uranyl nitrate by di-2- 
ethylhexyl sulfoxide in dodecane: An extended equilibrium 
analysis, 14:50041 (R;US) 

NITRIC OXIDE 

Development and test of a catalytic radiant burner for NO,-poor 
combustion of methanol, 14:50343 (R;DE;in German) 

Preparation and use of high-purity nitrogen (2) oxide in oxygen 
and nitrogen isotope production, 14:50130 (RA;SU;In Russian) 

NITRO COMPOUNDS 

See also TNT 

Improved synthesis and properties of 3,6-diamino-1,2,4,5- 
tetrazine and 3,6-dihydrazino-1,2,4,5-tetrazine, 14:50559 
(R;US) 

Particle size effects in the initiation of explosives containing re- 
active and nonreactive continuous phases, 14:50565 (R;US) 

Pulsed-laser-excited Raman spectra of shock-compressed tri- 
aminotrinitrobenzene, 14:50561 (R;US) 


Interface dominated structures, 





Reaction zone structure in supracompressed detonating explo- 
sives, 14:50568 (R;US) 

Reactive flow measurements and calculations for ZRH2-based 
composite explosives, 14:50567 (R;US) 

Study of new materials for gun propellant formulations, 
14:50558 (R;US) 

NITROGEN 

Non-equilibrium effects of slow diffusion controlled reactions on 
the properties of explosives, 14:50563 (R;US) 

Phase behavior of pure and mixed systems at high pressure, 
14:50019 (R;US) 

Phase changes in carbon and nitrogen systems: Their effects on 
the detonation properties of high explosives, 14:50569 (R;US) 

Shock dissociation of molecular fluids: A possibility of first-order 
phase change, 14:50181 (R;US) 

[The generalized van der Waals theory of pure fluids and mix- 
tures]: Annual report, 14:50091 (R;US) 

NITROGEN 15 
Preparation and use of high-purity nitrogen (2) oxide in oxygen 
and nitrogen isotope production, 14:50130 (RA;SU;In Russian) 
NITROGEN COMPOUNDS 
See also CARBONITRIDES 
NITRATES 
NITROGEN OXIDES 

Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 

Destabilizing dx-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 

NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 

Catalyst temperature and reaction efficiency in selective cat- 
alytic reduction - NO, abatement, 14:48907 (RA;US) 

Combined NO,/SO2 reduction, 14:48803 (R;US) 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 8 for the period March 1 through May 31, 
1989, 14:48804 (R;US) 

Formation and destruction of nitrogen oxides in coal combus- 
tion: Fifth quarterly report, January 1, 1989—March 31, 1989, 
14:48834 (R;US) 

Formation and destruction of nitrogen oxides in coal combus- 
tion: Third quarterly report, July 1, 1988-September 30, 
1988, 14:48835 (R;US) 

Laboratory apparatus for measuring operating parameters for a 
selective catalytic reduction application to NO, abatement, 
14:48906 (RA;US) 

Microbial removal of SOz and NO, from flue gas: Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Progress 
report, April 1, 1989-June 30, 1989, 14:48808 (R;US) 

N2O formation in combustion systems: Quarterly technical 
progress report, 14:48807 (R;US) 

Research and development of hydrophobic adsorbent for iodine 
removal, 14:48908 (RA;US) 

Technical and economic assessment of NOx reduction using 
cyanuric acid technology. Topical report, February 1989, 
14:50351 (R;US) 

NITROUS OXIDE 

Mechanisms of nitrous oxide formation in coal flames, 14:49212 

(J;US) 
NOISE POLLUTION 

Synthesis of information on the effects of noise and disturbance 
on major haulout concentrations of Bering Sea pinnipeds. Fi- 
nal report, 14:50692 (R;US) 

NON-DISPERSIVE ION WAVES 

See ION ACOUSTIC WAVES 

NONDESTRUCTIVE TESTING 

Computer simulation of nondestructive evaluation for computer- 

aided design. Phase 1 final report, 14:50321 (R;US) 


NUCLEAR FACILITIES 


Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 

Nondestructive testing: X-ray radiography techniques. January 
1973-July 1989 (Citations from Information Services in 
Mechanical Engineering data base). Report for January 1973- 
July 1989, 14:50322 (R;US) 

NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NONLINEAR PROBLEMS 
Numerical experiments with successive linear programming ap- 
plied to pooling problems, 14:51576 (R;NO) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 
Observing primeval galaxies and dark matter with lairts. Final 
report, 1 February 1985-31 August 1988, 14:50936 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NORWAY 

Act of 18 December 1987 relating to the control of the export of 
strategic goods, services and technology, 14:49111 (R;NO) 

Energy conservation potential in the industry, 14:49703 
(R;NO;In Norwegian) 

Regulations No. 187 of 31 May 1988 amending section 7 of the 
regulations on protective measures during work involving ion- 
izing radiation, 14:49112 (R;NO;In Norwegian) 

NOSE CONES 

An electroformed nickel-sulfur alloy for a nose cone, 14:49867 

(R;US) 
NOVA FACILITY 

Status of indirect drive inertial confinement fusion, 14:51504 

(BA;US) 
NOVAE 
Modeling the classical nova outburst. |. Exploring the physics of 
a new mechanism, 14:50948 (J;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 

A transmission grating beamline monochromator for the VUV 
synchrotron light source at NSLS, 14:50535 (J;NL) 

National Synchrotron Light Source annual report 1988: October 
1, 1987—September 30, 1988, 14:50361 (R;US) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

Glossary of nuclear criticality terms, 14:50231 (R;US) 

Radiochemistry Programme biennial progress report 1984 and 
1985, 14:50225 (R;IN) 

Radiochemistry programme biennial progress report (1986 and 
1987), 14:50226 (R;IN) 

NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Annual progress report on nuclear data, 1988, 14:51083 (R;BE) 

Data bases for automation systems of nuclear physics research, 
14:51087 (R;SU;In Russian) 

NUCLEAR ENERGY 

Opening remarks, 14:49608 (J;US) 
NUCLEAR ENERGY AGENCY 

See NEA 
NUCLEAR ENGINEERING 

Neural networks - Potential appplication in the nuclear industry. 
Preliminary comments and reflections, 14:51580 (RA;IL) 

NUCLEAR EXPLOSIONS 
Pn from the Nevada Test Site. Technical report, 3-9 May 1988, 
14:50570 (R;US) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
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NUCLEAR FACILITIES 
Aerosols 


Aerosols 

Prevention of significant deterioration permit application for the 
Fueled Clad Fabrication System, the Radioisotope Power Sys- 
tems Facility, and the Fuel Assembly Area, 14:49049 (R;US) 

Air Cleaning Systems 

Changes to ANSI/ASME N510-1980, 14:49007 (RA;US) 

Prevention of significant deterioration permit application for the 
Fueled Clad Fabrication System, the Radioisotope Power Sys- 
tems Facility, and the Fuel Assembly Area, 14:49049 (R;US) 

Decommissioning 

Decontamination and decommissioning of nuclear facilities. 
Final report of three research co-ordination meetings held be- 
tween 1984 and 1987, 14:49464 (R;XA) 

Improvements of decommissioning gaseous waste handling by 
cleaning devices, 14:49386 (RA;US) 

Standard format and content for decommissioning plans for li- 
censees under 10 CFR Parts 30, 40, and 70: Regulatory 
guide 3.65 (Task CE 304-4), 14:49324 (R;US) 

Decontamination 

Decontamination and decommissioning of nuclear facilities. 
Final report of three research co-ordination meetings held be- 
tween 1984 and 1987, 14:49464 (R;XA) 

Energy Policy 

a state department perspective on IAEA safeguards, 14:49077 

(J;US) 
laea Safeguards 

Consideration of fuel cycle safeguards approaches, 14:49096 
(J;US) 

Detection probabilities in fuel cycle oriented safeguards, 
14:49097 (J;US) 

Optimai allocation of international atomic energy agency inspec- 
tion resources, 14:49099 (J;US) 

Inspection 
Los Alamos safeguards program overview and NDA in safe- 
guards, 14:49079 (J;US) 
Licensing 
Nuclear Energy Decree of February 12, 1988, 14:51614 (R;Fl) 
Nuclear Materials Management 

Inherent limitations of fixed time servo-controlled radiometric 
calorimetry, 14:49091 (J;US) 

Zone approach implementation in Canada: Concepts and expe- 
rience, 14:49098 (J;US) 

Particulates 

Prevention of significant deterioration permit application for the 
Fueled Clad Fabrication System, the Radioisotope Power Sys- 
tems Facility, and the Fuel Assembly Area, 14:49049 (R;US) 

Physical Protection 

U.S. department of energy safeguards research and develop- 
ment program and the brookhaven national laboratory 
technical support organization role, 14:49075 (J;US) 

Physical Protection Devices 

Physical protection, 14:49078 (J;US) 

Radiation Accidents 

Report to Congress on abnormal occurrences, January—March 

1989, 14:49475 (R;US) 
Radiation Monitoring 

Results of the indoor radiological survey at the W.R. Grace Co., 
Curtis Bay site, Baltimore, Maryland, 14:50681 (R;US) 

Results of the radiological survey at 110 E Hunter Avenue, May- 
wood, New Jersey (MJ022), 14:50680 (R;US) 

Remedial Action 

Mode! provisions for DOE Federal Facility Agreements, 

14:49100 (RA;US) 
Safeguards 

An overview of artificial intelligence applications to safeguards, 
14:49095 (J;US) 

CIPSS [computer-integrated process and safeguards system]: 
The integration of computer-integrated manufacturing and 
robotics with safeguards, security, and process operations, 
14:49086 (J;US) 

Moisture corrections in neutron coincidence counting of PuOz, 
14:49090 (J;US) 

Problems associated with field-testing of sealing techniques in 
nuclear facilities, 14:49092 (J;US) 


596 ERA Vol. 14, No. 23 


Storage vault for uranium oxide, 14:49083 (J;US) 


Ventilation Systems 
Application of circular filter inserts, 14:49005 (RA;US) 


NUCLEAR FRAGMENTS 
See also FISSION FRAGMENTS 
HYPERNUCLEI 
Direct and @-delayed particle decays near closed shells, 
14:51201 (J;NL) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also ALLOY NUCLEAR FUELS 
SPENT FUELS 

Hazardous materials transportation: Radioactive materials and 
wastes. May 1988-July 1989 (Citations from the NTIS data 
base). Report for May 1988-July 1989, 14:48915 (R;US) 

Hazardous-materials transportation: Radioactive materials and 
wastes. May 1985-April 1988 (Citations from the NTIS data 
base). Report for May 1985-April 1988, 14:48914 (R;US) 

Introductory remarks about the international fuel cycle, 
14:49326 (J;US) 

Method of surface area measurement of fuel materials by fission 
gas release at low temperature, 14:50543 (R;IN) 

Methods of assaying special nuclear material at TMI-2 [Three 
Mile Island Unit 2], 14:49540 (J;US) 

RCS characterization and SNM accountability: Trace fuel circu- 
lation in the RCS, reactor building and auxiliary building, 
14:49539 (J;US) 

Reactor fuel detection and distribution in the TMI-2 [Three Mile 
Island Unit 2] auxiliary building, 14:49541 (J;US) 

Resolution of recurring loss alarms, 14:49072 (R;US) 

Risk concept in nuclear safety in case of fission material man- 
agement out of reactors, 14:49067 (R;SU;In Russian) 

U.S. department of energy safeguards research and develop- 
ment program and the brookhaven national laboratory 
technical support organization role, 14:49075 (J;US) 

[Fabrication and irradiation performance of U3Si2-Al fuel]: For- 
eign trip report, September 1, 1989-September 14, 1989, 
14:48894 (R;US) 


NUCLEAR INDUSTRY 


Decree No. 89-85 of 8 February 1989 setting up a Council on 
Technological Risk Prevention, 14:51615 (R;FR;In French) 


NUCLEAR MATERIALS DIVERSION 


Detection probabilities in fuel cycle oriented safeguards, 
14:49097 (J;US) 


NUCLEAR MATERIALS MANAGEMENT 


Inherent limitations of fixed time servo-controlled radiometric 
calorimetry, 14:49091 (J;US) 
Resolution of recurring loss alarms, 14:49072 (R;US) 
The role of quality assurance in implementing measurements 
and measurement control requirements, 14:49069 (R;US) 
U.S. department of energy safeguards research and develop- 
ment program and the brookhaven national laboratory 
technical support organization role, 14:49075 (J;US) 
Zone approach implementation in Canada: Concepts and expe- 
rience, 14:49098 (J;US) 
NUCLEAR MATTER 
Nuclei, hypernuciei, and neutron stars in a relativistic mean-field 
model, 14:51169 (R;DE;In German) 
NUCLEAR MEDICINE 
Boron in nuclear medicine: New synthetic approaches to PET, 
SPECT, and BNCT agents: Progress report, March 1, 1989— 
February 28, 1990, 14:50820 (R;US) 
Report to Congress on abnormal occurrences, January-March 
1989, 14:49475 (R;US) 
Technetium-99m: The early days, 14:50221 (R;US) 
NUCLEAR PHYSICS 
Data bases for automation systems of nuclear physics research, 
14:51087 (R;SU;In Russian) 
IKP annual report 1988, 14:51080 (R;DE) 
Investigations of nuclear structure and nuclear reactions in- 
duced by complex projectiles: Progress report, January 1, 
1989—December 31, 1989, 14:51073 (R;US) 





[Nuclear physics workshops]: Foreign trip report, August 20— 

September 1, 1989, 14:51084 (R;US) 
NUCLEAR POWER 

Bibliography: books and articles on nuclear waste, nuclear 
power and power supply during the years 1971-1987, 
14:49607 (R;SE;ln Swedish) 

Closing plenary: A look ahead, 14:49611 (J;US) 

Dealing with public perceptions of health risks in a nuclear 
world, 14:49523 (J;US) 

Global warming—The role for nuclear power, 14:49297 (R;US) 

Opening remarks, 14:49608 (J;US) 

Potential growth of nuclear and coal electricity generation in the 
US, 14:49637 (R;US) 

Programmatic changes due to TMI-2 [Three Mile Island Unit 2], 
14:49530 (J;US) 

Public debate on questions of energy and nuclear power. Books 
and articles on nuclear waste, nuclear power and power sup- 
ply during the years 1971-1987, 14:49606 (R;SE;In Swedish) 

Recent Swedish achievements related to advanced technolo- 
gies for water cooled reactors, 14:49233 (RA;XA) 

Status and prospects of nuclear power programs in the Far 
East, 14:49609 (J;US) 

Strategic Defense Initiative Program, 14:49603 (R;US) 

NUCLEAR POWER PLANTS 
Aging 

NRC research program on plant aging: Listing and abstracts of 

reports issued through February 1, 1989, 14:49482 (R;US) 
Air Cleaning Systems 

Backfitting ANSI N510 for non-ANSI N509 designed systems a 
utility responsibility, 14:49393 (RA;US) 

Repairs to deep bed type Ill adsorber to correct damage caused 
by water contamination, 14:49388 (RA;US) 

Auxiliary Systems 

Long-term trend analysis of emergency-power diesel-generator 
reliability in German nuclear power plants, 14:49345 (R;IT) 

Reliability analysis of diesel generators (NPP emergency 
power), 14:49347 (R;IT) 

Reliability of emergency diesel generators used in French 
NPPs: Failure rate evaluation and failure-trends and disfunc- 
tions review, 14:49346 (R;IT) 

Comparative Evaluations 
Electricity supply, 14:49604 (R;US) 
Compiled Data 

Licensed operating reactors: Status summary report, data as of 

July 31, 1989, 14:49235 (R;US) 
Construction 

To the problem of geodesic surveys in NPP reactor compart- 

ment building, 14:49285 (RA;SU;in Russian) 
Containment Buildings 

Methods for ultimate load analysis of concrete containments: 
Phase 3: Final report, 14:49349 (R;US) 

On- site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. International 
ENEA/IMES/ENS specialist meeting, Bologna-Brasimone, 4-7 
May 1987, 14:49335 (R;IT) 

Damage 

A discussion of fire suppression induced equipment damage 
and systems impact through an examination of spurious fire 
suppression actuation incidents, 14:49506 (R;US) 

Decommissioning 

Final report on computer codes for estimating the decommis- 

sioning cost of nuclear power plants, 14:49229 (RA;XA) 
Decontamination 
Sourcebook for chemical decontamination of nuclear power 
plants, 14:49381 (R;US) 
Design 
Electricity supply, 14:49604 (R;US) 
Economics 

Electricity supply, 14:49604 (R;US) 

[The economics of nuclear and conventional power plants in de- 
veloping countries]: Foreign trip report, June 24—July 3, 1988, 
14:49325 (R;US) 


NUCLEAR POWER PLANTS 
Reactor Accidents 


Emergency Plans 

Planning of emergency medical treatment in nuclear power 
plant, 14:49474 (RA;JP;In Japanese) 

The 1987 Federal field exercise: The DOE experience, 
14:49498 (R;US) 

Environmental Effects 

Application of Landsat Thematic Mapper data for coastal ther- 

mal plume analysis at Diablo Canyon, 14:50747 (J;US) 
Equipment 

The ASME handbook on water technology for thermal power 

systems, 14:49200 (B;US) 
Failure Mode Analysis 

CESAS: Computerized event sequence abstracting system out- 
lines and applications, 14:49450 (R;IT) 

ESFAS: An information system on worldwide nuclear power sta- 
tions, 14:49442 (R;IT) 

Experience in performing trends and patterns analysis of nu- 
clear power plant operational data, 14:49447 (R;IT) 

IAEA-IRS analysis activity, 14:49440 (R;IT) 

Incident analysis, data gathering, and use of statistics for opera- 
tional purposes, 14:49444 (R;IT) 

New guides and practices for incident analyses in the CSN 
(Spain), 14:49443 (R;IT) 

Preliminary study of problems concerning the operating experi- 
ence activity in the light of the modern approach to quality 
management systems by means of actual operational data re- 
lated to a nuclear power plant, 14:49369 (R;IT) 

Properties of incident reporting systems in relation to statistical 
trend and pattern analysis, 14:49435 (R;IT) 

Trend analysis, based on IRS reports, for incidents of steam gen- 
erator tube rupture and loss of electric power, 14:49439 (R;IT) 

Trend and pattern analysis of operational data through coopera- 
tion between OECD countries, 14:49451 (R;IT) 

Human Factors Engineering 

Analysis and evaluation of information on human errors relevant 
to operation and maintenance of nuclear power plants, 
14:49452 (R;IT) 

Information Systems 

Present status of the Nuclear Power Reliability Data Bank in 

Japan, 14:49221 (RA;XA) 
Inspection 

Individual plant examination: Submittal guidance: Final report, 

14:49481 (R;US) 
Investment 

Future production costs of baseload units, 14:49634 (R;NL;In 

(In Dutch)) 
Man-Machine Systems 

Human-related circuits fraction in a large complex man-machine 

system, 14:50256 (R;IT) 
Meltdown 
SCDAP/RELAPS5 code assessment: Models for the liquefaction 
of UO2 in molten zircaloy, 14:49453 (R;US) 
Modifications 
FRG activities in the framework of IWGATWR, 14:49230 (RA;XA) 
Outages 

Evaluation of allowed outage times (AOTs) from a risk and relia- 

bility standpoint, 14:49497 (R;US) 
Pipes 

Analysis and test correlation of the response of multiple support 

piping systems, 14:49340 (RA;IT) 
Planning 

Commercial nuclear power 1989: Prospects for the United 

States and the world, 14:49218 (R;US) 
Primary Coolant Circuits 

In-process acoustic emission monitoring of dissimilar metal 

welding: Final report, 14:49350 (R;US) 
Radioactive Waste Management 

Development and implementation of a radwaste volume mini- 
mization program at FPL, 14:48960 (RA;US) 

H. B. Robinson Nuclear Project radwaste volume reduction pro- 
gram, 14:48961 (RA;US) 

Reactor Accidents 

Report to Congress on abnormal occurrences, January—March 

1989, 14:49475 (R;US) 
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NUCLEAR POWER PLANTS 
Reactor Components 


Reactor Components 

On- site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. International 
ENEA/IMES/ENS specialist meeting, Bologna-Brasimone, 4-7 
May 1987, 14:49335 (R;IT) 

Reactor Cooling Systems 

On-line leak sealing: A guide for nuclear power plant mainte- 

nance personnel, 14:49351 (R;US) 
Reactor Instrumentation 

Signal validation in nuclear power plants using redundant mea- 

surements, 14:49372 (R;US) 
Reactor Operation 

Licensed operating reactors: Status summary report, data as of 
July 31, 1989, 14:49235 (R;US) 

Licensee Event Report (LER) compilation for month of July 
1989, 14:49323 (R;US) 

Main indicators used in French PWR units for safety, operation, 
and maintenance, 14:49437 (R;IT) 

Plant operation data collection and data-base management us- 
ing NIC system, 14:49445 (R;IT) 

Preliminary study of problems concerning the operating experi- 
ence activity in the light of the modern approach to quality 
management systems by means of actual operational data re- 
lated to a nuclear power plant, 14:49369 (R;IT) 

Reactor Safety 

Application of a methodology to determine priorities of nuclear 
power plant safety issues, 14:49510 (J;NL) 

Main indicators used in French PWR units for safety, operation, 
and maintenance, 14:49437 (R;IT) 

Preliminary study of problems concerning the operating experi- 
ence activity in the light of the modern approach to quality 
management systems by means of actual operational data re- 
lated to a nuclear power plant, 14:49369 (R;IT) 

Reliability 

DATBASE: A computer code for the handling of reliability data 
sources in PSA studies, 14:49227 (RA;XA) 

Evaluation of allowed outage times (AOTs) from a risk and relia- 
bility standpoint, 14:49497 (R;US) 

IAEA's experience in compiling a ‘generic component reliability 
data base’, 14:49462 (RA;XA) 

PACS Programme - Project for analysis of components and sys- 
tems of nuclear plants, 14:49225 (RA;XA) 

Present status of the Nuclear Power Reliability Data Bank in 
Japan, 14:49221 (RA;XA) 

Reliability data acquisition in CEGB nuclear power stations, 
14:49223 (RA;XA) 

Reliability data sources in the PAKS Nuclear Power Plant, 
14:49222 (RA;XA) 

Some problems with collection, analysis and use of reliability 
data, 14:49224 (RA;XA) 

Risk Assessment 

Characteristics and use of the component event data bank, 
14:49226 (RA;XA) 

DATBASE: A computer code for the handling of reliability data 
sources in PSA studies, 14:49227 (RA;XA) 

Safety 

Evaluation of reliability data sources. Report of a technical com- 
mittee meeting held in Vienna, 1-5 February 1988, 14:49219 
(R;XA) 

IAEA's experience in compiling a 'generic component reliability 
data base’, 14:49462 (RA;XA) 

Methods for combining plant specific operating experience data 
with data from other nuclear power plants in PRA/PSA stud- 
ies, 14:49463 (RA;XA) 

Reliability data acquisition in CEGB nuclear power stations, 
14:49223 (RA;XA) 

Reliability data and safety evaluation of nuclear power plants - 
status and trends in the German Democratic Republic, 
14:49220 (RA;XA) 

Review of initiating events selection and frequencies for PSA 
studies, 14:49228 (RA;XA) 

Seismic Effects 

A proposed E.E.C. reaction-wall facility at JRC Ispra (italy), 

14:50251 (RA;IT) 


598 ERA Vol. 14, No. 23 


Soil-Structure Interactions 

A proposed E.E.C. reaction-wall facility at JRC Ispra (Italy), 
14:50251 (RA;IT) 

In-situ determination of the dynamic properties of thinly-layered 
rock to evaluate rock-structure interaction at a nuclear power 
plant site, 14:50918 (RA;IT) 

Lessons learned from full-scale vibration tests on nuclear power 
plant auxiliary structure in Switzerland, 14:49337 (RA;IT) 

On-site testing and seismic monitoring of nuclear plants: State- 
of-the-art in Italy, 14:49336 (RA;IT) 

Review of seismic tests for qualification of components and vali- 
dation of methods, 14:49342 (RA;IT) 

Role of field testing and shaking-table tests on full-scale struc- 
tures for NPP seismic safety, and its relation to computational 
mechanics, 14:49339 (RA;IT) 

Validation of seismic soil-structure interaction, 14:49343 (RA;IT) 

Steam Generators 

Statistical prediction of the numbers of degraded tubes in nu- 

clear power plant steam generators, 14:49278 (R;IT) 
Technology Assessment 

[Second Karlsruhe international conference on analytical chem- 
istry in nuclear technology, Karlsruhe, W. Germany, June 
5-9, 1989]: Foreign trip report, 14:49330 (R;US) 

Valves 
Proceedings: EPRI [Electric Power Research Institute] Power 
Plant valves symposium Il, 14:49352 (R;US) 

NUCLEAR POWER STATIONS 

See NUCLEAR POWER PLANTS 
NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SHIPS 

Act No. 88-1093 of 1 December 1988 amending Act. No. 65-956 
of 12 November 1965 on the third party liability of operators of 
nuclear ships amended by Act No. 68-1045 of 29 November 
1968, 14:49469 (R;FR;in French) 

NUCLEAR STRUCTURE 

Nuclei, hypernuciei, and neutron stars in a relativistic mean-field 

model, 14:51169 (R;DE;in German) 
NUCLEAR THEORY 

Investigations of the structure and electromagnetic interactions 
of few-body systems: Progress report, 1 September 1988-31 
August 1989, 14:51165 (R;US) 

Research in theoretical nuclear physics: 
14:51166 (R;US) 

NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Analytic barrage attack model. Final report, January 1986- 
January 1989, 14:50571 (R;US) 

Analytic representation of the target acquisition process in NU- 
FAM (Nuclear Fire Planning and Assessment Modell) Ill. Final 
report, November 1988-March 1989, 14:50572 (R;US) 

DNC [Direct Numerical Control] at Allied-Signal Aerospace 
Company, 14:50575 (R;US) 

Recent and future TSO directions, 14:49080 (J;US) 

Soviet concepts and capabilities for limited nuclear war: What 
we know and how we know it. Interim report, 14:49602 (R;US) 

NUCLEIC ACIDS 
See also DNA 
OLIGONUCLEOTIDES 
RNA 

[Structure and function at nucleic acids and proteins]: Foreign 

trip report, May 5-17, 1989, 14:50796 (R;US) 
NUCLEON-ANTINUCLEON INTERACTIONS 

See also PROTON-ANTIPROTON INTERACTIONS 

Test of the Bonn nucleon-nucleon potential in nucleon- 
antinucleon scattering, 14:51017 (RA;ZA) 

NUCLEON-NUCLEON INTERACTIONS 
Nucleon-nucleon scattering at LAMPF and KEK, 14:50990 (R;US) 


Progress report, 





NUCLEON-NUCLEON POTENTIAL 
Empirical proton-neutron interaction energies. Linearity and sat- 
uration phenomena, 14:51200 (J;NL) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Meson-nucleon o-terms and strange quarks in nucleon, 
14:51019 (RA;SU;In Russian) 
New relativistic centre-of-mass corrections for the nucleon, 
14:51018 (RA;ZA) 
NUMERICAL ANALYSIS 
High spead implementation of NAL application software pack- 
ages, 14:51591 (R;JP;ln Japanese) 


Oo 


OAK RIDGE NATIONAL LABORATORY 

See ORNL 

OCCUPATIONAL DISEASES 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

OCCUPATIONAL EXPOSURE 

Health-hazard evaluation report HETA 87-017-1949, United 
Rubber Workers’ International Union, Akron, Ohio, 14:50620 
(R;US) 

Health-hazard evaluation report HETA 87-232-1948, Consoli- 
dated Freightways, Pocono Summit, Pennsylvania, 14:50619 
(R;US) 

OCCUPATIONAL SAFETY 

Industrial-hygiene survey of Agrico Chemical Company, Pierce 
Chemical Works, Pierce, Florida, June 22-26, 1975, 14:50834 
(R;US) 

Industrial-hygiene survey, Stauffer Chemical Company, Salt 
Lake City, Utah, July 16-25, 1975, 14:50833 (R;US) 

OCEANS 
See SEAS 
OCONEE-1 REACTOR 

Automated optimization of core fuel loading pattern for pressur- 

ized water reactors, 14:49274 (R;CN;In Chinese) 
ODORANTS 

Development of a field-portable odorant monitor. Part 1. Gas 
chromatography with photoionization detection. Topical re- 
port, April 1, 1984-March 7, 1986, 14:48879 (R;US) 

OECD 

See also NEA 

Approaching long-term energy demand: Energy demand for 
production or pleasure?, 14:49567 (RA;US) 

OFF-GAS SYSTEMS 

Catalyst temperature and reaction efficiency in selective cat- 

alytic reduction - NO, abatement, 14:48907 (RA;US) 
OFFICE BUILDINGS 
Engineering design for the NRC [Nuclear Regulatory Commis- 
sion] Operations Center, 14:50270 (R;US) 
OFFICIAL TRAVEL 
See TRAVEL 
OFFSHORE DRILLING 

Synthesis of information on the effects of noise and disturbance 
on major haulout concentrations of Bering Sea pinnipeds. Fi- 
nal report, 14:50692 (R;US) 

OFFSHORE OPERATIONS 
Central California coastal air-quality model validation study: 
Data analysis and model evaluation, 14:50608 (R;US) 
OHMIC PLASMA LOSSES 
See ENERGY LOSSES 
OIL FIELDS 

Acquisition of controlled-source audiofrequency magnetotelluric 

data at an active steam-drive site, 14:48849 (R;US) 
OIL FURNACES 

Continuous use of oxygen-trim to control combustion conditions 
in a container glass-melting furnace. A demonstration at Red- 
fearn Glass [Barnsley], 14:49691 (R;GB) 


ORGANIC COMPOUNDS 


OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Pyrolysis of Sunnyside tar sand, 14:48886 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
Hydrophilic organic solutes associated with oil shale retort wa- 
ter: Topical report, 14:48890 (R;US) 
Thermal decomposition of Tipton Member, Green River Forma- 
tion oil shale from Wyoming: Topical report, 14:48888 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Oil spills: Biological effects. June 1981-July 1989 (Citations 
from the NTIS data base). Report for June 1981-July 1989, 
14:48870 (R;US) 
Using oil-spill dispersants on the sea, 14:48869 (R;US) 
OIL WELLS 
A field experiment of improved steamdrive with in-situ foaming, 
14:48857 (J;US) 
Field Experiment for geotomograhy (Part 1), 
(RA;JP;in Japanese) 
OILS 
See also WASTE OILS 
Moessbauer and XAFS studies of clay catalysts employed in the 
hydrodemeallization (HDM) of heavy crude oils, 14:51243 
(RA;BR) 
OLIGONUCLEOTIDES 
Comparison between DNA melting thermodynamics and DNA 
polymerase fidelity, 14:50803 (J;US) 
OMEGA-1778 RESONANCES 
See MESONS 
ONTOGENESIS 
Developmental regulation of embryonic genes in plants, 
14:50805 (J;US) 
OPEN PLASMA DEVICES 
See also MAGNETIC MIRRORS 
Efficient energy storage and conversion using adiabatic com- 
pression of relativistic-electron plasmas. Final report for 15 
May 1986-31 December 1988, 14:51406 (R;US) 
Radial plasma profile and neutron yield in an adiabatic trap with 
fast atom injection, 14:51416 (RA;SU;In Russian) 
OPERATION 
See also REACTOR OPERATION 
Error propagation in reprocessing input volume measurements: 
A study based on experiment and computer simulations, 
14:49094 (J:US) 
Status report on the first six years of Ganil operation, 14:50365 
(R;FR) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Optical data transmission systems in radiation environment, 
14:50550 (R;US) 
OPTICAL FILTERS 
Filter materials, 14:50022 (BA;US) 
OPTICAL SYSTEMS 
Recent advances and prospects of Bragg-Fresnel optics, 
14:51376 (BA;US) 
OPTIMAL CONTROL 
Optimal control of a variable speed wind generator, 14:49197 
(R;FR;In French) 
ORBIT STABILITY 
Parameters of the eigenellipsoid for separated sector cy- 
clotrons, 14:50396 (R;FR) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
NUCLEIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 


14:48850 
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ORGANIC COMPOUNDS 


ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

Assessing interactions of organic compounds during biodegra- 
dation of complex waste mixtures by naturally occurring 
bacterial assemblages, 14:50719 (R;US) 

Catalytic oxidation of ground-water stripping emissions, 
14:50722 (R;US) 

Discharges from coal-gasification plants, 14:48777 (R;US) 

ESR-studies of radiation induced defects in simple organic 
molecules in the solid state, 14:51351 (R;SE) 

Mapping of upper electronic reaction surfaces by tuned laser 
photolysis and by absorption and emission spectroscopies, 
14:50178 (R;US) 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

Methodology for assessment of contamination of the unsaturated 
zone by leaking underground storage tanks, 14:50716 (R;US) 

Microbial degradation kinetics of toxic organic chemicals over a 
wide range of concentrations in natural aquatic systems, 
14:50720 (R;US) 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

Status of in-situ air stripping tests and proposed modifications: 
Horizontal wells AMH-1 and AMH-2 Savannah River Site, 
14:50660 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

Mechanistic studies of carbon monoxide insertion into metal- 
nitrene and metal-carbene bonds: Progress report, 14:50090 
(R;US) 

ORGANIC HALOGEN COMPOUNDS 

See also ORGANIC FLUORINE COMPOUNDS 

Formation of halogenated organics during waste-water disinfec- 
tion, 14:50717 (R;US) 

Impaired repair of UVC-induced DNA damage in L5178Y-R 
cells: Sedimentation studies with the use of 5’- 
bromodeoxyuridine photolysis, 14:50839 (R;US) 


ORGANIC NITROGEN COMPOUNDS 

See also |IMIDES 

NITRO COMPOUNDS 
PORPHYRINS 

A series of thallium-iron carbonyl cluster molecules: 
Structural comparisons of (Et4N)o(TloFe4(CO) 6), 
(EtgN)4(Tl4Feg(CO)s9), and (EtgN)¢(Tl. Fes9(CO)s¢, 14:50196 
(J;US) 

Mapping of upper electronic reaction surfaces by tuned laser 
photolysis and by absorption and emission spectroscopies, 
14:50178 (R;US) 

N20 formation in combustion systems: 
progress report, 14:48807 (R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 

See also PHOSPHINIC ACID ESTERS 

TOPO 

Development of supercritical fluid chromatography for analysis 
of TRUEX process solvents, 14:48895 (R;US) 

Photobehavior of copper(!) compounds. 4. Role of the triplet 
state of (arylphosphine)copper(|) complexes in the photosen- 
sitized isomerization dienes, 14:50195 (J;US) 

Supercritical fluid analytical methods, 14:50081 (RA;US) 

Tridentate coordination by a tripodal ligand system: Synthesis 
and crystal and molecular structure of (diisopropyl (1,2- 
bis(diethylcarbamoyl)ethyl)phosphonate)erbium(III) —_nitrate, 
14:50192 (J;US) 

ORGANIC SULFUR COMPOUNDS 

See also THIOLS 

THIONAPHTHENES 

Comparative behavioral toxicity of four sulfhydryl radioprotective 
compounds in mice: Wr2721, cysteamine, diethyldithiocarba- 
mate, and n-acetylcysteine, 14:50840 (R;US) 
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Effects of ethiofos (WR-2721) and radiation on monkey visual- 
discrimination performance, 14:50841 (R;US) 

Preparation and reactions of tantalum alkylidene complexes 
containing bulky phenoxide or thiolate ligands. Controlling 
ring-opening metathesis polymerization activity and mecha- 
nism through choice of anionic ligand, 14:50209 (J;US) 

ORGANIZATION ECONOMIC CO-OPERATION AND DEVELOP- 
MENT 
See OECD 
ORGANOMETALLIC COMPOUNDS 

4-Cyanopyridine-bridged binuclear and trinuclear complexes of 
ruthenium and iron, 14:50199 (J;US) 

Destabilizing da-pz orbital interactions and the alkylation reac- 
tions of iron(II) - Thiolate complexes, 14:50184 (J;US) 

Effect of pressure-induced freezing on the energy of the interva- 
lence electronic absorption band of a binuclear mixed-valence 
complex, 14:50197 (J;US) 

Estimation of the Rh-Rh bond dissociation energy in the (oc- 
taethylporphyrinato)rhodium(Il) dimer by '™H NMR _ line 
broadening, 14:50205 (J;US) 

Noninvasive tagging of proteins with an inorganic chromophore. 
Selectivity of chloro(terpyridine)platinum(Il) toward amino 
acids, peptides, and cytochromes c, 14:50801 (J;US) 

Photoaquation reactions of chromium(III) polypyridine complexes 
induced by sequential biphotonic irradiations, 14:50214 (J;US) 

Synthesis and excited-state properties of rhodium(IIl) terpyridine 
complexes, 14:50194 (J;US) 

Tridentate coordination by a tripodal ligand system: Synthesis 
and crystal and molecular structure of (diisopropyl (1,2- 
bis(diethylcarbamoyl)ethyl)phosphonate)erbium(IIl) —_ nitrate, 
14:50192 (J;US) 

ORNL 

Health and safety training for hazardous waste site activities at 
Oak Ridge National Laboratory: Implementation of OSHA 29 
CFR 1910.120(e), 14:49053 (RA;US) 

Oak Ridge National Laboratory remedial investigation/feasibility 
study, 14:49050 (RA;US) 

Plasma separation process: Magnet move to Oak Ridge Na- 
tional Laboratory, 14:48947 (R;US) 

OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
Advanced light source master oscillator, 14:50426 (R;US) 
OSTEOCYTES 
See BONE CELLS 
OUTPUT 
See PRODUCTION 
OVEN COKE 
Coke oven and blast furnace gas control and optimization, 
14:49130 (R;Fl;in Finnish) 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
FLUORINE OXIDES 
GERMANIUM OXIDES 
HAFNIUM OXIDES 
HOLMIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
LUTETIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 





NIOBIUM OXIDES 
NITROGEN OXIDES 
PALLADIUM OXIDES 
SILICON OXIDES 
SODIUM OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
TERBIUM OXIDES 
THORIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
YTTERBIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Determination of oxygen in some oxides and uranium carbide 
by inert gas fusion, 14:50067 (R;IN) 

Glancing angle x-ray studies of oxide films, 14:50035 (R;US) 

On the nature of high-temperature superconductivity, 14:51372 
(J;US) 

OXIDOREDUCTASES 
See also HYDROGENASES 
PEROXIDASES 
Solubilization of coal by biocatalysts in organic solvents, 
14:48763 (R;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 

Determination of oxygen in some oxides and uranium carbide 
by inert gas fusion, 14:50067 (R;IN) 

Magnetism and chemisorption, 14:50084 (R;US) 

Oxygen effects on the nickel- and iron-containing hydrogenase 
from Azotobacter vinelandii, 14:50800 (J;US) 

Oxygen stoichiometry, structural transitions, and thermody- 
namic behavior of the YBaoCu30, system, 14:49894 (R;US) 

The role of oxygen in spinel interphase formation during 
Ni/Al203 diffusion bonding, 14:49736 (RA;US) 

The thermally induced gas-phase reactions of methane and 
oxygen: A comparison of experimental and computational re- 
sults, 14:49132 (R;US) 

OXYGEN 16 REACTIONS 

Limiting fragmentation in oxygen induced emulsion interactions 
at 14.6, 60 and 200 A GeV, 14:51081 (R;SE) 

Scaling properties of charged particle multiplicity distributions in 
oxygen induced emulsion interactions at 14.6, 60 and 200 A 
GeV, 14:51082 (R;SE) 

Transverse energy production in the target fragmentation region 
in '©O-nucleus reactions at 60 and200 A GeV, 14:51146(R;DE) 

OXYGEN 16 TARGET 

Experimental studies of photoinduced reactions on nuclei in the 

energy range 220-450 MeV, 14:51095 (R;DE;In German) 
OXYGEN 17 REACTIONS 

Experimental study of the slowing down of heavy ions at 20 to 

100 MeV per nucleon in matter, 14:51093 (R;FR;In French) 
OXYGEN 18 
Preparation and use of high-purity nitrogen (2) oxide in oxygen 
and nitrogen isotope production, 14:50130 (RA;SU;In Russian) 
OXYGEN COMPOUNDS 
See also ALUMINATES 

CHROMATES 
CUPRATES 
FERRITES 
MOLYBDATES 
NIOBATES 
NITRATES 
OXIDES 
PHOSPHATES 
SELENATES 


P INVARIANCE 


SELENITES 
SILICATES 
SULFATES 
TANTALATES 
TITANATES 
VANADATES 
WATER 

Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBapCuzO¢ 2, 14:49944 
(J;US) 

Low-temperature synthesis of superconducting Laz_,M,CuO,: 
direct precipitation from NaOH/KOH melts, 14:49950 (J;US) 

Magnetic interactions in a copper(il) trimer encapsulated in a 
molecular metal oxide cluster, 14:50183 (J;US) 

Simulation of crystal structures by empirical atom-atom potentials. 
3. Effects of oxygen atom vacancies on the crystal structure 
and the superconducting transition temperature of the high- 
temperature superconductor YBazCu307_,, 14:49946 (J;US) 

Valence fluctuations in the YBagCu3;07_, superconductor, 
14:49948 (J;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 

See FLUORINE OXIDES 
OXYGEN HYDRIDES 

See WATER 
OXYGEN IONS 

Thermal donor formation in oxygen-impianted float zone silicon, 
14:50015 (R;US) 

OXYGEN ISOTOPES 

See also OXYGEN 18 

Influence of NaCl aqueous solutions on isotopic equilibria and 
rates of exchange in mineral-fluid systems, 14:50087 (R;US) 

Oxygen and hydrogen isotope partitioning between water liquid 
and vapor at elevated temperatures, 14:50086 (R;US) 

OZONE 

Clean Air Act Amendments (Part 2). Hearings before the Sub- 
committee on Health and the Environment of the Committee 
on Energy and Commerce, House of Representatives, One 
Hundredth Congress, First Session on H.R. 2521, H.R. 3054, 
and H.R. 3196, Bills to Amend the Clean Air Act to control air 
pollution from sources on the outer continent, 14:50650 (B;US) 

Growth of cotton under chronic ozone stress at two levels of soil 
moisture, 14:50894 (R;US) 

Interrelation of experimental exposure and ambient air-quality 
data for comparison of ozone-exposure indices and estimat- 
ing agricultural losses, 14:50611 (R;US) 

Methods used for managing and analyzing the data stored in 
the NCLAN data library, 14:50615 (R;US) 

On the mitigation of non-CO2 greenhouse gases, 14:50630 
(R;US) 

OZONE LAYER 

Implications of the findings of the expedition to investigate the 
ozone hole over the Antarctic. Joint Hearing before the Sub- 
committees on Environmental Protection and Hazardous 
Wastes and Toxic Substances of the Committee on Environ- 
ment and Public Works, United States Senate, One Hundredth 
Congress, First Session, October 27, 1987, 14:50648 (B;US) 

1,2-DIHYDROXYBENZENE 

See PYROCATECHOL 

1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 

See TATB 


P 


P CODES 
Affordable housing through energy conservation: A guide to de- 
signing and constructing energy efficient homes: PEAR 
[Program for Energy Analysis of Residences] 2.1 user’s man- 
ual, 14:49654 (R;US) 
P INVARIANCE 
Basic symmetry, 14:51004 (RA;JP) 
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P INVARIANCE 


This was the particle physics that was: The years from P and C 
violation to CP violation, 14:51042 (R;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACKAGING 
Thermal analysis of transistor packages, Part 2: Revision, 
14:50330 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 

Interaction of hydrogen isotopes with metals: Deuterium 
trapped at lattice defects in palladium, 14:49866 (R;US) 

Methods for dissolving and separating palladium, rhodium and 
ruthenium from the dissolver residue of a reprocessing plant 
for fast breeder reactor fuel. Final report, 14:48897 (R;DE;In 
German) 

PALLADIUM ALLOYS 

Practical limitations of ALCHEMI measurements on ordered in- 

termetallic alloys, 14:49781 (R;US) 
PALLADIUM OXIDES 

Analytical electron microscopy of a sulfur-poisoned palladium 

catalyst with a dedicated stem, 14:49933 (BA;US) 
PALO VERDE-3 REACTOR 
Tracer gas testing within the Palo Verde Nuclear Generating 
Station unit 3 auxiliary building, 14:49387 (RA;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

Animation of interactive fluid flow visualization tools on a data 
parallel machine, 14:51605 (J;US) 

Application of signal flow graph in concurrent circuit simulation, 
14:51592 (R;DE) 

Band structure engineering for ultra-low threshold laser diodes. 
Final progress report, 14:50298 (R;US) 

Combining compositionality and concurrency. Summary of a 
GMD-workshop, Koenigswinter, March 1988, 14:51593 (R;DE) 

Development of a testbed for parallel processing research, 
14:51594 (R;JP) 

Expert systems for the scheduling of image-processing tasks on 
a parallel processing system. Final report, 14:51569 (R;US) 

Mapping of parallel algorithms to reconfigurable parallel archi- 
tectures. Final report, 14:51573 (R;US) 

Massively parallel image recognition systems for remotely 
sensed data. Progress report, December 1987-December 
1988, 14:51571 (R;US) 

Multigrid for the steady-state incompressible Navier-Stokes 
equations: A survey, 14:50318 (R;DE) 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 7. Parallel, structural, and optimal techniques in 
vision. Interim report, December 1986-December 1987, 
14:51568 (R;US) 

PASM (partitionable SIMD/MIND machine) parallel-processing 
system: Hardware design and intelligent operating system 
concepts. Final report, 14:51570 (R;US) 

Parallel multigrid solution of the Navier-Stokes equations on 
general 2D-domains, 14:50319 (R;DE) 

Parallel processing a three-dimensional free-lagrange code, 
14:51604 (J;US) 

Parallel vision algorithms. Annual technical report No. 1, 1 Octo- 
ber 1986-30 September 1987, 14:51564 (R;US) 

Resource contention management in parallel systems. Final re- 
port, June-December 1987, 14:51572 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also FOKKER-PLANCK EQUATION 
NAVIER-STOKES EQUATIONS 

Numerical methodologies for solving partial differential equa- 

tions, 14:51587 (R;US) 
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PARTICLE BEAM FUSION ACCELERATOR 

A pulsed-power upgrade study of PBFA II [Particle Beam Fusion 
Accelerator II] based on a closed disk transmission system, 
14:51487 (R;US) 

Progress on the Particle Beam Fusion Accelerator II for light ion 
fusion, 14:50469 (BA;US) 

PARTICLE MODELS 

See also HIGGS MODEL 

Proceedings of the Summer School Jorge Andre Swieca in Par- 
ticles and Fields, 14:51378 (R;BR;In Portuguese) 

PARTICLE PRODUCTION 

See also MULTIPLE PRODUCTION 

Intrinsic multiplicity in hadron-hadron collisions and its impact- 
parameter dependence, 14:51040 (J;US) 

PARTICLE RESUSPENSION 
Resuspension studies at Bikini Atoll: Revision 1, 14:50879 (R;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
See also DROPLETS 
PARTICULATES 

A study of coal particle shape and three-body wear: Quarterly 
report, April 1989—July 1989, 14:48797 (R;US) 

Surface heat transfer due to particle impact, 14:48833 (R;US) 

Ultrafine particles of crystalline and amorphous materials, 
14:51242 (RA;BR) 

PARTICULATES 

Application guide for source PM10 measurement with constant 
sampling rate, 14:50609 (R;US) 

Characterization of particulate emissions from non-ferrous 
smelters, 14:50612 (R;US) 

Estimating the offsite household damages from wind erosion in 
the western United States. Staff report, 14:50623 (R;US) 

Model boiler cost analysis for controlling particulate matter (pm) 
emissions from small steam-generating units. Final report, 
14:50349 (R;US) 

New light scattering spectroscopy technique for filter media as- 
sessment: Dynamic range and small size performance, 
14:50603 (RA;US) 

Overview of the regulatory baseline, technical basis, and alter- 
native control levels for particulate matter (pm) emission 
standards for small steam generating units. Final report, 
14:50348 (R;US) 

PM10 source measurement methodology: 
14:50610 (R;US) 

Projected impacts of alternative particulate matter new source 
performance standards for industrial-commercial-institutional 
nonfossil fuel-fired steam-generating units. Final report, 
14:50350 (R;US) 

Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 

Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 

Use of electron-microscopy data in receptor models for PM-10, 
14:50616 (R;US) 

PBFA 

See PARTICLE BEAM FUSION ACCELERATOR 
PCB 

See CHLORINATED AROMATIC HYDROCARBONS 
PCM ACCIDENTS 

See POWER-COOLING-MISMATCH ACCIDENTS 
PDX DEVICES 

PC-based package for interactive assessment of MHD equilib- 
rium and poloidal field coil design in axisymmetric toroidal 
geometry, 14:51448 (D;US) 

PEACH BOTTOM-2 REACTOR 

Analysis of core damage frequency: Peach Bottom, Unit 2 inter- 
nal events appendices: Volume 4, Revision 1, Part 2, 
14:49489 (R;US) 

Analysis of core damage frequency: Peach Bottom, Unit 2 inter- 
nal events: Volume 4, Revision 1, Part 1, 14:49488 (R;US) 

PEAT 

Expert system for milled peat production, 14:48821 (R;Fl;In 

Finnish) 


Field studies, 





Methodology for producing 100 tons of fuel peat for a cement 
plant test burn, 14:48820 (R;US;In English, Spanish) 
PEATLANDS 
See WETLANDS 
PEC BRASIMONE REACTOR 

Dynamic analysis of the PEC fast reactor vessel: On-site tests 
and mathematical models, 14:49309 (RA;IT) 

On-site experimental dynamic analysis for evaluating soil- 
structure interactions and the seismic behavior of the Italian 
PEC fast reactor building, 14:49308 (RA;IT) 

Research and development studies on the seismic behavior of 
the PEC fast reactor, 14:49307 (RA;IT) 

Seismic response analysis of the PEC fast reactor building, 
14:49311 (RA;IT) 

The role of the seismic safety and monitoring systems in the 
PEC fast reactor, 14:49341 (RA;IT) 

PECTINS 

Biochemical and genetic study of the regulation of the phy- 
topathogen bacterium pectinolysis and cellulolysis: Erwinia 
chrysanthemi, 14:49162 (R;FR;In French) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Internal targets in storage rings, 14:50496 (BA;US) 
PERMANENT MAGNETS 

Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 

Tuning permanent magnets with adjustable field clamps, 
14:50445 (BA;US) 

PEROXIDASES 

Solubilization of coal by biocatalysts in organic solvents, 

14:48763 (R;US) 
PERRY-1 REACTOR 

Relay behavior at the Perry Nuclear Power Plant during the 1986 

earthquake in Leroy, Ohio: Final report, 14:49459 (R;US) 
PERRY-2 REACTOR 

Relay behavior at the Perry Nuclear Power Plant during the 1986 

earthquake in Leroy, Ohio: Final report, 14:49459 (R;US) 
PERSONAL COMPUTERS 
No desktop is an island: Groupware needs of publications de- 
partments, 14:51601 (R;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
MEDICAL PERSONNEL 
MILITARY PERSONNEL 

Concept-trainer/analyzer development for the CCPA [Central 
California Power Agency] No. 1 Coldwater Creek Geothermal 
Power Plant, 14:49192 (RA;US) 

Health and safety training for hazardous waste site activities at 
Oak Ridge National Laboratory: Implementation of OSHA 29 
CFR 1910.120(e), 14:49053 (RA;US) 

Heat stress control in the TMI-2 [Three Mile Island Unit 2] defu- 
eling and decontamination activities, 14:49519 (J;US) 

Occupational radiation exposure at PWRs: international com- 
parison of some exposure indicators between 1975 and 1976, 
14:50847 (R;FR;In French) 

Optimizing compliance training for the waste management 
worker, 14:49052 (RA;US) 

Organ burdens and excretion rates of inhaled uranium - compu- 
tations using ICRP model, 14:51220 (R;IN) 

Physical protection, 14:49078 (J;US) 

Technical support organization efforts in support of IAEA safe- 
guards, 14:49076 (J;US) 

PERSONNEL DOSIMETRY 

An upgraded personnel dosimetry system for TMI-2 [Three Mile 
Island Unit 2], 14:49525 (J;US) 

Occupational radiation exposure at PWRs: international com- 
parison of some exposure indicators between 1975 and 1976, 
14:50847 (R;FR;In French) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 


PETROLEUM PRODUCTS 


PERSONNEL MONITORING 

Primary monitoring for exposure of the people from affected areas 

by a major radiation accident, 14:51224 (RA;JP;lIn Japanese) 
PESTICIDES 

See also HERBICIDES 

Methodology for assessment of contamination of the unsaturated 
zone by leaking underground storage tanks, 14:50716 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 

PETROCHEMICAL FEEDSTOCKS 

See PETROCHEMICALS 

PETROCHEMICAL PLANTS 

Progress of energy saving in China’s petrochemical industry, 
14:49579 (RA;US) 

Waste processing and pollution in the chemical and petrochemi- 
cal industries. March 1983-July 1989 (Citations from the NTIS 
data base). Report for March 1983-July 1989, 14:49707 (R;US) 

PETROCHEMICALS 
See also RESINS 
Trends in demand for petrochemicals, 14:49620 (RA;US) 


PETROLEUM 

A field experiment of improved steamdrive with in-situ foaming, 
14:48857 (J;US) 

Biopolymers. January 1970-July 1989 (Citations from the US 
Patent data base). Report for January 1970-July 1989, 
14:50010 (R;US) 

Contracts for field projects and supporting research on en- 
hanced oil recovery: Progress review No. 56, quarter ending 
September 30, 1988, 14:48853 (R;US) 

Cyclic COz injection for light oil recovery: Performance of a cost 
shared field test in Louisiana: Third quarterly report, May 22— 
August 21, 1989, 14:48854 (R;US) 

Detection of market expectation by crude oil futures option. Lay- 
ing stress on the heightening of standard deviation before and 
after OPEC general assembly in December 1987, 14:48867 
(R;JP;in Japanese) 

Energy management, 14:48845 (R;US) 

improved performance in co-processing through fundamental 
and mechanistic studies in hydrogen transfer and catalysis: 
Quarterly report, March 27—June 27, 1989, 14:48768 (R;US) 

International petroleum statistics report, 14:49628 (R;US) 

Petroleum marketing monthly, June 1989, 14:48861 (R;US) 

Petroleum supply monthly, July 1989, 14:49627 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, January 1—-March 31, 1989, 
14:48875 (R;US) 

Strategic Petroleum Reserves, 14:48864 (R;US) 

The Replacement Cost Integration Program: An engineering- 
economic model of oil supply, 14:48860 (R;US) 

The laminar to slug flow transition in Hele-Shaw flow, 14:48874 
(R;US) 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, 14:48847 (R;US) 
PETROLEUM INDUSTRY 
Central California coastal air-quality model validation study: 
Data analysis and model evaluation, 14:50608 (R;US) 
Competitive assessment of the US: Oil field equipment industry, 
14:48856 (R;US) 
Energy management, 14:48845 (R;US) 
Strategic Petroleum Reserves, 14:48864 (R;US) 
Trend of international oil industry and majors being reorganized, 
14:48865 (R;JP;In Japanese) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
GASOLINE 
KEROSENE 
PETROCHEMICALS 
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PETROLEUM PRODUCTS 


Easing trend of restrictions on petroleum in West European 
countries. Amid the situation towards EC market integration, 
14:48866 (R;JP;In Japanese) 
Fiscal year 1987 program report: Utah water research labora- 
tory, 14:50724 (R;US) 
Fundamental study on petroleum and gas taxation system in 
foreign countries, 14:48873 (R;JP;In Japanese) 
Methodology for assessment of contamination of the unsaturated 
zone by leaking underground storage tanks, 14:50716 (R;US) 
Oil market simulation model: User's manual, 14:48862 (R;US) 
Petroleum marketing monthly, June 1989, 14:48861 (R;US) 
Petroleum supply monthly, July 1989, 14:49627 (R;US) 
PETROLEUM STOCKS 

See INVENTORIES 
PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PHANTOMS 

Anatomical database generation for radiation transport model- 
ing from computed tomography (CT) scan data: Noteworthy 
application of an electronic imaging system, 14:50851 (R;US) 

Outdoor measurement of SAR (specific absorption rate) in a full- 
sized human model exposed to 29.9 MHz in the near field, 
14:50905 (R;US) 

PHARMACEUTICALS 

See DRUGS 
PHARMACOTHERAPY 

See CHEMOTHERAPY 
PHASE STABILITY 

Stochastic description of cascade size effects on phase stability 
under irradiation, 14:49748 (RA;US) 

PHASE STUDIES 

Atom transport and phase separation in irradiated Cu-Ni-Fe al- 

loys, 14:49747 (RA;US) 
PHASE TRANSFORMATIONS 

Analysis of the late phases of core melt progression, 14:49504 

(R;US) 
PHENANTHROLINES 

Reactions of polypyridyichromium(Il) ions with oxygen: determi- 
nation of the self-exchange rate constant of O2/O2-, 
14:50210 (J;US) 

PHENOL 
Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 
PHENOLS 
See also CRESOLS 
NAPHTHOLS 
PHENOL 

Adsorbed thiophenol and related compounds studied at Pt(111) 
electrodes by EELS, Auger spectroscopy, and cyclic voltam- 
metry, 14:50208 (J;US) 

Exploratory coprocessing research: Quarterly report No. 3, 
March 1, 1989—May 30, 1989, 14:48769 (R;US) 

Laboratory studies on evaluation of in situ biodegradation at the 
Hoe Creek UCG [underground coal gasification] site, 
14:48815 (R;US) 

PHENYLCARBINOL 

See BENZYL ALCOHOL 
PHENYLETHYLENE 

See STYRENE 
PHI4-FIELD THEORY 

Renormalized Yukawa couplings from the lattice, 14:51069 (J;NL) 

Two-loop calculations in stochastically quantized PHI*-theory, 
14:51063 (RA;SU;In Russian) 

PHILADELPHIA ELECTRIC POWER REACTOR-1 

See LIMERICK-1 REACTOR 

PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHOSPHATES 
See also INDIUM PHOSPHATES 
LUTETIUM PHOSPHATES 
YTTRIUM PHOSPHATES 

Research in actinide chemistry: [Progress report], 14:50222 

(R;US) 
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PHOSPHINES 
Vapor pressure measurements of volatile transition-metal com- 
plexes, 14:50017 (R;US) 
PHOSPHINIC ACID ESTERS 
Synthesis of a lariat ether having a phosphinic acid functional 
group and the crystal structure of its Nat complex: Sodium 
sym-((dibenzo-14-crown-4-oxy)methyl)phenylphosphinate di- 
hydrate diethanolate, 14:50200 (J;US) 
PHOSPHORIC ACID 
Industrial-hygiene survey of Agrico Chemical Company, Pierce 
Chemical Works, Pierce, Florida, June 22-26, 1975, 14:50834 
(R;US) 
Industrial-hygiene survey, Stauffer Chemical Company, Salt 
Lake City, Utah, July 16-25, 1975, 14:50833 (R;US) 
PHOSPHORUS 
High resolution photoelectron spectroscopy of clusters of Group 
V elements, 14:50969 (R;US) 
Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHATES 
PHOSPHINES 
®8Te NMR spectroscopy of technetium(!) phosphine and phos- 
phite complexes, 14:50206 (J;US) 
Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 
Zirconium iodide clusters that encapsulate silicon, germanium, 
phosphorus, or pyrex, 14:50182 (J;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOIONIZATION 
Photoionization phenomena near threshold, 14:50960 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Remote control of LeCroy HV4032/2132 high voltage system, 
14:50519 (R;SE) 
PHOTON-ATOM COLLISIONS 
Photoionization phenomena near threshold, 14:50960 (R;US) 
Properties of cold ions produced by synchrotron radiation and 
by charged particle impact, 14:50979 (J;NL) 
PHOTON-PHOTON INTERACTIONS 
Study of the reaction yy -> x*x— at TASSO, 14:50989 
(R;DE;In German) 
PHOTONS 
Interacting boson description of the giant dipole resonance in 
the lanthanide region, 14:50044 (R;IT) 
Production of hard gamma-quanta in proton-nuclear collisionsat 
intermediate energies, 14:51193 (RA;SU;In Russian) 
PHOTONUCLEAR REACTIONS 
Experimental studies of photoinduced reactions on nuclei in the 
energy range 220-450 MeV, 14:51095 (R;DE;In German) 
PHOTOSYNTHETIC BACTERIA 
Probing the bacteriochlorophyll binding site requirements of the 
core light-harvesting complex of photosynthetic bacteria using 
BChI analogs, 14:49147 (R;US) 
PHOTOSYNTHETIC MEMBRANES 
Independent photocycles of the spectrally distinct forms of bac- 
teriorhodopsin, 14:50804 (J;US) 
Probing the bacteriochlorophyll binding site requirements of the 
core light-harvesting complex of photosynthetic bacteria using 
BChl analogs, 14:49147 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
The primary charge-separation rate in isolated photosystem II 
reaction center complex, 14:49146 (R;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
Preparation and characterization of materials for solar applica- 
tions: CUXO and ZN3P2, 14:49153 (R;FR;In French) 
PHOTOVOLTAIC POWER PLANTS 
Modeling and dynamic performance of a line-commutated pho- 
tovoltaic inverter system, 14:49166 (J;US) 





Modeling and dynamic performance of a self-commutated pho- 
tovoltaic inverter system, 14:49167 (J;US) 
Multi-stage dual priority regulator for photovoltaic systems, 
14:49168 (J;US) 
PHOTOVOLTAIC POWER SUPPLIES 
PV systems for dwellings - Applications to developing countries 
and remote areas, 14:49165 (R;FR;In French) 


PHWR TYPE REACTORS 
See also NARORA-1 REACTOR 
NARORA-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
Argentine activities within the IWGATWR framework, 14:49304 
(RA;XA) 
Indian PHWR programme, 14:49306 (RA;XA) 
PHANTOM-COMESH code system for PHWR design computa- 
tions, 14:49301 (R;IN) 
Reactor physics computer code development for neutronic de- 
sign, fuel-management, reactor operation and safety analysis 
of PHWRs, 14:49300 (R;IN) 


PHYSICAL EFFORT 
See EXERCISE 


PHYSICAL PROPERTIES 
See also ELECTRICAL PROPERTIES 
A computational study of shock propagation in Indiana lime- 
stone, 14:50931 (R;US) 
PHYSICS 
See also ATOMIC PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
23rd Annual seminar on theoretical physics, Grahamstown, 5-8 
July 1988, 14:51055 (R;ZA) 
Experimental and theoretical physics. Collection, 14:50934 
(R;SU) 
Experimental and theoretical physics. Collection, 14:50935 
(R;SU) 
PHYTOPLANKTON 
Phytoplankton productivity in a southeastern cooling reservoir: 
Temporal and spatial variability, 14:50730 (R;US) 
[Climate regulation by marine phytoplankton: A test by anthro- 
pogenic SOz emissions]: Foreign trip report, June 26-30, 
1989, 14:50598 (R;US) 


Pl-1016 RESONANCES 
See MESONS 


PIGE ANALYSIS 
See PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 
PIGMENTS 


PIGMENTS 
See also CYTOCHROMES 
RHODOPSIN 
lron compounds in brazilian pre-columbian pigments identified 
by 57Fe Moessbauer spectroscopy and X-ray powder diffrac- 
tion, 14:51278 (RA;BR) 
Moessbauer spectroscopic X-ray diffraction and infrared studies 
of prehistoric materials from Minas Gerais, 14:51279 (RA;BR) 


PILOT PLANTS 
Design and operation of an lon-Exchange Pilot Facility for ce- 
sium and strontium sorption, 14:49014 (R;US) 
PINCH DEVICES 
Conceptual design of a reversed-field pinch fusion neutron 
source, 14:51507 (J;NL) 
ZPIMP: A zero-D Z-pinch implosion code. Interim report, 
14:51405 (R;US) 
PINCH EFFECT 
See also REVERSE-FIELD PINCH 
THETA PINCH 
ZPIMP: A zero-D Z-pinch implosion code. Interim report, 
14:51405 (R;US) 


PINNIPEDS 

Synthesis of information on the effects of noise and disturbance 
on major haulout concentrations of Bering Sea pinnipeds. Fi- 
nal report, 14:50692 (R;US) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS 
Partial wave analysis of the K+K°x— system produced in the re- 
action x—p — K+K°x—n at 8 GeV/c, 14:51007 (R;US) 
PION PLUS REACTIONS 
Meson induced nuclear reactions, 14:51002 (RA;JP) 
PION REACTIONS 

See also PION PLUS REACTIONS 

Pion-deuteron scattering in the range of the Delta resonance, 
14:51161 (R;DE;In German) 

Some comments on the RCNP project, 14:51085 (RA;JP;In 
Japanese) 

PION-NUCLEON INTERACTIONS 

Meson-nucleon o-terms and strange quarks in nucleon, 
14:51019 (RA;SU;In Russian) 

Pion-deuteron scattering in the range of the Delta resonance, 
14:51161 (R;DE;In German) 

PIONIC ATOMS 
Deeply bound pionic atom, 14:51025 (RA;JP) 
PIONS NEUTRAL 

Asymmetry in hadron production in a polarized target. Manifes- 

tation of gluonic component of spin, 14:51012 (R;SU) 
PIPE JOINTS 

Casings on preinsulated district heating pipes, 14:50269 

(R;DK;In Danish) 
PIPELINES 

Development of a field-portable odorant monitor. Part 1. Gas 
chromatography with photoionization detection. Topical re- 
port, April 1, 1984-March 7, 1986, 14:48879 (R;US) 

PIPES 

Analysis and test correlation of the response of multiple support 
piping systems, 14:49340 (RA;IT) 

Degraded Piping Program - Phase Il, 14:49291 (RA;US) 

Development of teflon transfertube, 14:51476 (R;JP;In Japanese) 

Environmentally assisted cracking in light water reactors, 
14:49252 (RA;US) 

Performance of a piping system and equipment in the HDR sim- 
ulated seismic experiments, 14:49268 (J;NL) 

Rupture of a high pressure gas or steam pipe in a tunnel: a pre- 
liminary investigation of the jet thrust exerted on a tunnel 
barrier, 14:49334 (R;GB) 

Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 

PLACENTA 

Placental transfer of plutonium and other actinides. A survey of 
available literature and experimental results, 14:50855 
(R;DE;in German) 

PLANT BREEDING 

Agricultural research department. Annual report 1988, 14:51562 

(R;DK;in Danish) 
PLANT CELLS 

Developmental regulation of embryonic genes in piants, 
14:50805 (J;US) 

Influence of increasing chlorine content on the accumulation 
and metabolism of polychlorinated biphenyls (PCBs) by 
Paul's Scarlet rose cells, 14:50891 (R;US) 

PLANT GROWTH 

Growth of cotton under chronic ozone stress at two levels of soil 
moisture, 14:50894 (R;US) 

Interrelation of experimental exposure and ambient air-quality 
data for comparison of ozone-exposure indices and estimat- 
ing agricultural losses, 14:50611 (R;US) 

Methods used for managing and analyzing the data stored in 
the NCLAN data library, 14:50615 (R;US) 

PLANTS 

See also TREES 

Development of a “Plant Model” utilizing APDP [Architectural 
Production Drawing Package] and SPFL [Space Plan- 
ning/Facilities Layout], 14:50266 (R;US) 
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PLANTS 


Impact of forest soil tillage on the chemistry of tension lysimeter 
soil water, 14:50690 (RA;NO) 
Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 
SOLID-STATE PLASMA 
Kinetic and fluid simulations of AIL breakdown, 14:50982 (R;US) 
Magnetic fusion energy, 1988, 14:49204 (R;US) 
Many-electron effects on dynamic processes in dense matter, 
14:51432 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATION 
Acceleration of fusion reactor exhaust plasma by linear induc- 
tion accelerator, 14:50380 (BA;US) 
Low-level rf system for the AGS light ion program, 14:50449 
(BA;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Study of the magnetic-field evolution in the spheromak merging 
experiment, 14:51447 (D;US) 
PLASMA DIAGNOSTICS 
Magnetic field diagnostics for an FEL wiggler, 14:51445 (BA;US) 
Microfluctuations of plasma density in a theta-pinch and spatial 
coherency of a probing laser beam, 14:51434 (R;SU;In Rus- 
sian) 
Neutral particle beam intensity controller, 14:51452 (J;NL) 
Nonlinear effects in scattering of the intensive neutral beam in 
the heavy-gas targets, 14:51428 (R;SU;In Russian) 
PLASMA HEATING 
See also ADIABATIC COMPRESSION HEATING 
Anomalous cross-field velocities in a CIV laboratory experiment, 
14:51440 (R;SE) 
PLASMA INSTABILITY 
See also PLASMA MICROINSTABILITIES 
A fluid-particle simulation model for plasma_ instabilities, 
14:51449 (J;US) 
ls anomalous transport "diffusive”?, 14:51437 (R;US) 
PLASMA JETS 
Dense plasma-jet propagation for endoatmospheric ballistic 
missile defense. Final report, 1 October 1986-30 June 1988, 
14:50573 (R;US) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
Stability analysis of a light ion beam propagating through a 
plasma channel, 14:51475 (RA;JP) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SCRAPE-OFF LAYER 
Present status of plasma-wall interactions research and materi- 
als development activities in the US, 14:51494 (R;US) 
PLASMA SIMULATION 
External boundary effects on simultaneous diffusion and reac- 
tion processes, 14:51411 (R;SE) 
PLASMA SWITCHES 
Laser diagnostics on magnetically insulated flashover pulsed 
ion diodes, 14:51423 (RA;JP) 
PLASMA WAVES 
To the theory of Langmuir wave excitation in a plasma accelera- 
tor on beats, 14:51422 (RA;SU;in Russian) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
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PLASTIC SCINTILLATION DETECTORS 
A compact dense-plasma-focus neutron source for detector calli- 
brations, 14:49121 (J;NL) 
Photon scattering effects in heterogeneous scintillator systems, 
14:50515 (R;US) 
PLASTIC SCINTILLATORS 
Photon scattering effects in heterogeneous scintillator systems, 
14:50515 (R;US) 
PLATES 
Effect of commercial cladding on the fracture behavior of pres- 
sure vessel steel plates, 14:49888 (J;NL) 
PLATES (FUEL) 
See FUEL PLATES 


PLATINUM 

Capacity vulnerability indicators for strategic and critical materi- 

als. Final report, October 1986-June 1988, 14:49600 (R;US) 
PLATINUM CHLORIDES 

Noninvasive tagging of proteins with an inorganic chromophore. 
Selectivity of chloro(terpyridine)platinum(ll) toward amino 
acids, peptides, and cytochromes c, 14:50801 (J;US) 

PLATINUM COMPLEXES 

Vapor pressure measurements of volatile transition-metal com- 

plexes, 14:50017 (R;US) 
PLATINUM COMPOUNDS 

See also PLATINUM CHLORIDES 

Effects of mass enhancement on cooper pairing in heavy- 
fermion superconductors, 14:51357 (BA;US) 

PLATINUM METALS 
See also IRIDIUM 
PALLADIUM 
PLATINUM 
RHODIUM 
RUTHENIUM 
interstitials behaviour in platinum metals during vacuum melting, 
14:49821 (RA;SU;In Russian) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLEXIGLAS 

Energy-dependent scattering cross section of Plexiglass for 

thermal neutrons, 14:51203 (R;SE) 
PLUGGING AGENTS 
Laboratory and field evaluation of polyurethane foam for lost cir- 
culation control, 14:49194 (R;US) 
PLUGS 
See CLOSURES 
PLUMES 

Comments on Lateral Dispersion from Tall Stacks, 14:50622 
(R;US) 

Documentation plan for the Terrain-Responsive Atmospheric 
Code model (TRAC), 14:50642 (R;US) 

Evaluation and sensitivity analyses results of the MESOPUFF II 
model with CAPTEX (Cross-Appalachian Tracer Experiment) 
measurements. Final report, June 1986-December 1988, 
14:50617 (R;US) 

Fallout-particle-trajectory computations and fallout-particle ar- 
rival time calculations, 14:50678 (R;US) 

INPUFF (INtegrated PUFF) model study of Lawrence Livermore 
National Laboratory NDERF (Nuclear-Directed Energy Re- 
search Facility) building, 14:50643 (R;US) 

PLUNGER PUMPS 
See ROD PUMPS 
PLUTONIUM 

Is the use of plutonium in the fuel cycle incompatible with the 
Constitution?, 14:49071 (R;DE;In German) 

Placental transfer of plutonium and other actinides. A survey of 
available literature and experimental results, 14:50855 
(R;DE;In German) 

Plutonium geochemistry, 14:48970 (RA;FR) 

Resuspension studies at Bikini Atoll: Revision 1, 14:50879 (R;US) 

PLUTONIUM 237 

Fission duration of 2°” Pu excited nucleus, 14:51156 (RA;SU;In 

Russian) 








PLUTONIUM 239 TARGET 
Calculation of fission neutron spectra with incorporation of frag- 
ment spin and preacceleration neutron emission, 14:51179 
(RA;SU) 
Light charged particle emission in the fission process, 14:51102 
(RA;SU) 
Theory of fission neutron emission, 14:51178 (RA;SU) 
PLUTONIUM CARBIDES 
Calculation of vapour pressures over mixed carbide fuels, 
14:49910 (R;IN) 
Carbothermic synthesis of carbides of uranium and plutonium, 
14:49908 (R;IN) 
PLUTONIUM DIOXIDE 
Moisture corrections in neutron coincidence counting of PuOz, 
14:49090 (J;US) 
PMMA 
Degradation of poly(methyl methacrylate) by deep uv (ultravio- 
let), x-ray, e-beam, and proton irradiations. Technical report, 
14:50217 (R;US) 
Resist sensitivity enhancement by radiation-induced modifica- 
tion. Technical report, 14:50216 (R;US) 


PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 


PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 


PO RIVER 
Contamination, from Chernobyl, of environmental matrices in 
the Po River Valley area (Italy), 14:50666 (RA;IT;In Italian) 


PODBIELNIAK CONTACTORS 

Mass transfer in the mixer of a centrifugal extractor, 14:48902 
(RA;SU) 

Technological and constructive investigations on a Soviet proto- 
type centrifugal extractor for reprocessing of spent fuels, 
14:48903 (RA;SU) 

POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 


POLAR REGIONS 
See also ARCTIC REGIONS 
Characterizing solar-flare high-energy particles in near-earth or- 
bits, 14:50938 (R;US) 
Low-altitude convection, precipitation, and current patterns in 
the baseline magnetosphere, 14:50953 (R;US) 


POLARIZED TARGETS 
Proton targets for the PHOENICS experiment. Construction and 
test of a hydrogen target - studies of the polarization behav- 
iour of ammonia for the application in the Bonn ‘frozen spin 
target’, 14:50416 (R;DE;In German) 


POLLUTANTS 

Co-ordinated research programme on the use of nuclear and 
nuclear-related techniques in the study of environmental pol- 
lution associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988, 
14:50046 (R;XA) 

Evaluation of air quality programs for a combination of source 
categories, 14:50586 (R;NO) 

Monitoring of heavy metal pollutants in industrial emission and 
effluents, 14:50049 (RA;XA) 

Neutron activation analysis of toxic and other elements in 
Czechoslovakian solid waste products. Pt. 1, 14:50047 (RA;XA) 

RCRA (Resource Conservation and Recovery Act) Facility 
Investigation (RFI) guidance. Volumes 1 through 4. Interim re- 
port (Final), 14:50686 (R;US) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 

Air cleaners and indoor air quality, 14:50614 (R;US) 

Indoor air pollution: Sources and control. January 1970-June 
1988 (Citations from the NTIS data base). Report for January 
1970-June 1988, 14:50626 (R;US) 

Portable exhaust gas measuring system of high accuracy 
(study), 14:50632 (R;DE;in German) 


POLYMERS 


POLLUTION LAWS 
See also CLEAN AIR ACT 
CLEAN WATER ACT 
SUPERFUND 

Trends in environmental liability judgments against small enter- 
prises and the apparent ramifications for federal and state 
regulatory agencies. Technical report (Final), 14:50752 (R;US) 

POLLUTION REGULATIONS 

Amendments to the asbestos in schools provisions of TSCA: re- 
port to accompany H.R. 3893. Introduced in the House of 
Representatives, One Hundredth Congress, Second Session, 
June 27, 1988, 14:50647 (B;US) 

Basic inspector training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications, 14:49596 (R;US) 

Basic instructor training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications. Instructor guide, 14:49595 (R;US) 

Hazardous and mixed waste management at UMTRA sites, 
14:49064 (RA;US) 

Permitting nonpoint sources: Programs, provisions, problems 
and potential. Technical report (Final), 14:50748 (R;US) 

POLOIDAL DIVERTOR EXPERIMENT 

See PDX DEVICES 

POLOIDAL DIVERTORS 
See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Application of the Integrated-Blanket-Coil concept to a compact 
reversed-field pinch reactor, 14:51506 (D;US) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
POLYACRYLATES 
See also PMMA 
PLEXIGLAS 

Polymer radiation curing: Polyolefins and acrylics. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:50012 (R;US) 

POLYCARBONATES 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, June 16-September 15, 1989, 14:48799 
(R;US) 

Detection of a-particles and neutrons in electrochemically 
etched polycarbonate track detectors, 14:50523 (R;DE) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

Organic geochemistry and environmental instrumentation pro- 
grams, 14:48843 (RA;US) 

POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 

Crown thioether chemistry: Homoleptic hexakis(thioether) com- 
plexes of nickel(Il), 14:50191 (J;US) 

Synthesis of a lariat ether having a phosphinic acid functional 
group and the crystal structure of its Na* complex: Sodium 
sym-((dibenzo-14-crown-4-oxy)methyl)phenyiphosphinate di- 
hydrate diethanolate, 14:50200 (J;US) 

POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 

Laboratory tests on the role of impurities in semiconducting 
shield materials on the degradation of XLPE cable insulation, 
14:50000 (R;US) 

Polyethylene electrical insulating materials: high-voltage appli- 
cations. January 1970-May 1989 (Citations from the 
COMPENDEX data base). Report for January 1970-May 
1989, 14:49216 (R;US) 

POLYMERS 

Biopolymers. January 1970-July 1989 (Citations from the US 
Patent data base). Report for January 1970-July 1989, 
14:50010 (R;US) 

Dynamics of acrylate and methacrylate polymers on surfaces, 
14:49957 (R;US) 
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POLYMERS 


Electron beam-positive polyimides. Technical report, 14:49955 
(R;US) 

Polymer chain structure in ultrathin films. Technical report, 1 
June 1988-31 May 1989, 14:50326 (R;US) 

Polymer radiation curing: Polyolefins and acrylics. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:50012 (R;US) 

[Neutron scattering on polymeric materials at Rutherford- 
Appleton Laboratory]: Foreign trip report, June 29, 
1989—August 31, 1989, 14:50008 (R;US) 

POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 
See also POLYETHYLENES 
POLYSTYRENE 

Polymer radiation curing: Polyolefins and acrylics. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:50012 (R;US) 

POLYSACCHARIDES 
See also CELLULOSE 
LIGNIN 
PECTINS 

[Genetics and biochemistry of Rhizobium meliloti acidic extra- 
cellular heteropolysaccharide and its role in nodulation]: Final 
technical report, 14:49150 (R;US) 

POLYSTYRENE 

Adsorption and desorption of hydrocarbons at low concentra- 
tions: Final technical report, 1 June 1984-31 August 1989, 
14:50002 (R;US) 

Analysis of polystyrene and carbon foam morphologies using 
proton beams, 14:50031 (J;NL) 

POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 

See OXYGEN COMPOUNDS 
POLYURETHANES 

Rigid polyurethane foams in refrigeration. January 1973-July 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for January 1973-July 1989, 
14:50013 (R;US) 

POLYVINYL CHLORIDE 
See PVC 
POMERANCHUK PARTICLES 
Elastic scattering with and without the odderon, 14:51008 (R;US) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS 
Status report on remedial investigation of the 300 Area process 
ponds, 14:50741 (R;US) 
POOLS 
See PONDS 
POPULATION DYNAMICS 

Interindividual variation with respect to DNA repair in human 
cells, 14:50786 (R;US) 

Phytoplankton productivity in a southeastern cooling reservoir: 
Temporal and spatial variability, 14:50730 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Pa- 
cific and speckled sanddabs, 14:50688 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Eng- 
lish sole, 14:50694 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida): Ladyfish 
and tarpon, 14:50695 (R;US) 

PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 
Heat and mass transfer through porous media, 14:49669 (R;US) 
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[Fracture mechanics of porous materials]: Foreign trip report, 

May 16—August 11, 1989, 14:50317 (R;US) 
PORPHYRINS 

See also CHLOROPHYLL 

Estimation of the Rh-Rh bond dissociation energy in the (oc- 
taethylporphyrinato)rhodium(IIl) dimer by 'H NMR _ line 
broadening, 14:50205 (J;US) 

PORTLAND CEMENT 

Waste management and utilization. Long-term effects on ce- 
ment of the addition of desulfurization products, 14:48811 
(R;DK;In Danish) 

POSITION SENSITIVE DETECTORS 

Studies on the application of silicon strip counters in the ELAN 

experiment, 14:50510 (R;DE;In German) 
POSITRON CHANNELING 

Ona hard part of spectrum of electromagnetic relativistic positron 

radiation in monocrystals, 14:51320 (RA;SU;In Russian) 
POSITRON COMPUTED TOMOGRAPHY 

Clinical positron imaging of the heart with rubidium-82, 
14:50830 (BA;US) 

Positron CT (computerized tomography) camera system using 
multiwire proportional chambers as detectors, 14:50502 (R;US) 

Positron ring system using anger-type detectors: Progress re- 
port, January 1, 1988—December 31, 1989, 14:50546 (R;US) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

Stark and Zeeman effects on laser cooling of positronium, 

14:50971 (R;US) 
POSITRONS 

Radiation processes in relativistic particle scattering on excitons 
and structural imperfections in oriented crystals, 14:51297 
(RA;SU;In Russian) 

POSTULATED PARTICLES 
See also GLUONS 
HEAVY LEPTONS 
POMERANCHUK PARTICLES 
QUARKS 

Production of supersymmetric particles and Higgs bosons in ul- 
trarelativistic heavy-ion collisions, 14:51173 (R;DE) 

Signatures of charginos and neutralinos in Z° decay, 14:51033 
(R;AT) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM COMPOUNDS 

See also POTASSIUM SULFATES 

Low-temperature synthesis of superconducting Laz_,M,CuO,: 
direct precipitation from NaOH/KOH melts, 14:49950 (J;US) 

POTASSIUM SULFATES 

Catalytic gasification of coal chars by potassium sulphate and 
ferrous sulphate mixtures: Sixth quarterly technical progress 
report, 14:48767 (R;US) 

POTENTIAL SCATTERING 

On a long-wave asymptotic of the elastic scattering amplitude, 

14:51383 (RA;SU;In Russian) 
POWER DISTRIBUTION SYSTEMS 

Pilot study of residential power frequency magnetic fields: Final 

report, 14:49214 (R;US) 
POWER GENERATION 

See also COGENERATION 

Augmented fish health monitoring: 
14:49142 (R;US) 

Future production costs of baseload units, 14:49634 (R;NL;In 
(In Dutch)) 

Mainstem Clearwater River Study: Assessment for salmonid 
spawning, incubation, and rearing: Annual report, FY 1988, 
14:49141 (R;US) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 

New materials for heating and power plants, 14:50324 (R;Fl;in 

Finnish) 


Annual report 1987, 





TRW advanced slagging coal combustor utility demonstration: 
Second quarterly progress report, February 1989—April 1989, 
14:49201 (R;US) 

The role of biotechnology in the treatment of geothermal resid- 
ual sludges, 14:49189 (R;US) 


POWER REACTORS 
See also ARBUS REACTOR 
AVR REACTOR 
ANGRA-1 REACTOR 
BOR-60 REACTOR 
BR-3 REACTOR 
BARSEBAECK-1 REACTOR 
BOHUNICE A-1 REACTOR 
CHERNOBYLSK-4 REACTOR 
ENEL-4 REACTOR 
GARIGLIANO REACTOR 
LA SALLE COUNTY-2 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
MONJU REACTOR 
NARORA-1 REACTOR 
NARORA-2 REACTOR 
OCONEE-1 REACTOR 
PEC BRASIMONE REACTOR 
PALO VERDE-3 REACTOR 
PEACH BOTTOM-2 REACTOR 
PERRY-1 REACTOR 
PERRY-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VAK REACTOR 
WNP-1 REACTOR 
Activities of the NEA Committee for Technical and Economic 
Studies on Nuclear Energy Development and the Fuel Cycle 
(FCC), 14:49234 (RA;XA) 
Outline of the ENEL activities for the development of a new gen- 
eration of nuclear reactors, 14:49231 (RA;XA) 
Present conditions of the water reactor technology sophistica- 
tion programme in Japan, 14:49232 (RA;XA) 


POWER SUBSTATIONS 
Lightning protection of electricity lines and substations: Role 
and characteristics of earth electrodes, 14:49215 (TJ;GB) 
Substation voltage upgrading: Final report, 14:49213 (R;US) 


POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 

Bibliography: books and articles on nuclear waste, nuclear 
power and power supply during the years 1971-1987, 
14:49607 (R;SE;In Swedish) 

Power supply system for electrodynamic ion source, 14:50424 
(R;SU;In Russian) 

Public debate on questions of energy and nuclear power. Books 
and articles on nuclear waste, nuclear power and power sup- 
ply during the years 1971-1987, 14:49606 (R;SE;In Swedish) 

Remote control of LeCroy HV4032/2132 high voltage system, 
14:50519 (R;SE) 


POWER SYSTEMS 
High-frequency response of amorphous cores for applications to 
pulse power technology, 14:50422 (RA;JP) 


POWER TRANSMISSION LINES 

Electrical and biological effects of transmission lines: A review, 
14:50907 (R;US) 

Lightning protection of electricity lines and substations: Role 
and characteristics of earth electrodes, 14:49215 (TJ;GB) 

Polyethylene electrical insulating materials: high-voltage appli- 
cations. January 1970-May 1989 (Citations from the 
COMPENDEX data base). Report for January 1970-May 
1989, 14:49216 (R;US) 


PROBABILITY 


Testing procedures for electric-insulating materials. March 1985- 
May 1989 (Citations from the El Engineering Meetings data 
base). Report for March 1985-May 1989, 14:49217 (R;US) 

POWER-COOLING-MISMATCH ACCIDENTS 

Simulations of the recent LaSalle-2 incident with BNL plant ana- 

lyzer, 14:49512 (J;US) 
PRASEODYMIUM COMPLEXES 

Characterization of a series of lanthanide amine cage com- 

plexes, 14:50207 (J;US) 
PRECIPITATION 
The role of biotechnology in the treatment of geothermal resid- 
ual sludges, 14:49189 (R;US) 

PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PREPARATION (SAMPLE) 

See SAMPLE PREPARATION 
PRESSURE (VAPOR) 

See VAPOR PRESSURE 
PRESSURE TUBES 

Statistical prediction of the numbers of degraded tubes in nu- 
clear power plant steam generators, 14:49278 (R;IT) 

Trend analysis, based on IRS reports, for incidents of steam gen- 
erator tube rupture and loss of electric power, 14:49439 (R;IT) 

PRESSURE VESSELS 

Effect of commercial cladding on the fracture behavior of pres- 
sure vessel steel plates, 14:49888 (J;NL) 

Performance of low-upper-shelf material under pressurized- 
thermal-shock loading, 14:49361 (J;NL) 

Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 

Surveillance data bases, analysis, and standardization program 
1988 annual report, 14:49250 (RA;US) 

TMi-2 [Three Mile Island Unit 2] reactor vessel head and 
plenum removal, 14:49531 (J;US) 

The design and manufacture of television systems for inspection 
and maintenance in the JET torus, 14:51550 (J;US) 

Threshold stress intensities and crack growth rates in tritium- 
exposed HERF [high-energy-rate-forged] stainless steels, 
14:49874 (R;US) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE 

Methods for ultimate load analysis of concrete containments: 

Phase 3: Final report, 14:49349 (R;US) 
PRIMARY COOLANT CIRCUITS 

Decontamination of nuclear facilities by electrochemical meth- 
ods, 14:49282 (RA;XA) 

In-process acoustic emission monitoring of dissimilar metal 
welding: Final report, 14:49350 (R;US) 

RCS characterization and SNM accountability: Trace fuel circu- 
lation in the RCS, reactor building and auxiliary building, 
14:49539 (J;US) 

Research and development of LWR system decontamination: 
Mechanochemical and redox decontamination methods, 
14:49247 (RA;XA) 

Summary of work on characterization of the radioactive deposits 
on PWR primary circuit surfaces, 14:49283 (RA;XA) 

Thermal-hydraulic mixing in the split-core ANS reactor design, 
14:49409 (J;US) 

PRINTED CIRCUITS 
Cleaning of printed circuit assemblies with surface-mounted 
components, 14:50333 (R;US) 
PROBABILISTIC ESTIMATION 
Mutagenicity of burnt gun propellants, 14:50899 (R;US) 
PROBABILITY 

The use of expert judgments in performance assessment of HLW 

[high-level radioactive waste] repositories, 14:49021 (R;US) 
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PROCESS CONTROL 


PROCESS CONTROL 

Development of an integrated process information system for a 
reprocessing plant, 14:49088 (J;US) 

Technical and project highlights for the Defense Waste Process- 
ing Facility, 14:48956 (R;US) 

[Identification and report on Japanese research in statistical pro- 
cess control for assuring product and process quality, Tokyo, 
Tsukuba, Yokosuka, and Osaka, Japan, May 19-31, 1989]: 
Foreign trip report, 14:50271 (R;US) 

PROCESS HEAT REACTORS 

Protection system of low temperature thermo-supply nuclear re- 
actor, 14:49364 (R;CN;In Chinese) 

Simulated experimental study on start-up of low temperature 
heating reactor, 14:49238 (R;CN;In Chinese) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

Expert system for milled peat production, 14:48821 (R;Fi;In 

Finnish) 

PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION REACTORS 

Failure probability estimate of Type 304 stainless steel piping, 
14:49411 (R;US) 

Hanford site presentation materials Attachment A to the site 
evaluation report: New production reactor, 14:49378 (R;US) 

Helium embrittlement cracking during patch welding in Savan- 
nah River C-reactor, 14:49410 (R;US) 

Idaho site presentation materials Attachment B to the site evalu- 
ation report: New production reactor, 14:49379 (R;US) 

Large break frequency for the SRS [Savannah River Site] pro- 
duction reactor process water system, 14:49413 (R;US) 

Savannah River Site presentation materials Attachment C to the 
site evaluation report: New production reactor, 14:49380 
(R;US) 

Site evaluation report: New production reactor, 14:49377 (R;US) 

PROGRAM MANAGEMENT 

Program for low-level radioactive waste disposal at the Savan- 
nah River Plant, a US nuclear materials production site, 
14:48954 (R;US) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 

Analytic barrage attack model. Final report, January 1986- 
January 1989, 14:50571 (R;US) 

Electric-gun studies of conductors in high magnetic fields and 
experiments in dynamic flux compression, 14:50278 (R;US) 

PROJECTION OPERATORS 
On functional integral representations in the lower Hubbard 
band based on generalized coherent states, 14:51389 (R;SU) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 

PDF modeling of chemical nonequilibrium effects in turbulent 
nonpremixed hydrocarbon flames, 14:50235 (BA;US) 

[The generalized van der Waals theory of pure fluids and mix- 
tures]: Annual report, 14:50091 (R;US) 

PROPANONE 
See ACETONE 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
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PROTECTIVE CLOTHING 
Effects of chemical protective clothing and masks, and two 
drinking-water delivery systems on voluntary dehydration. Fi- 
nal report, July 1987-April 1989, 14:50244 (R;US) 
Heat stress control in the TMI-2 [Three Mile Island Unit 2] defu- 
eling and decontamination activities, 14:49519 (J;US) 


PROTECTIVE COATINGS 

Gas turbines: Protective coatings for corrosion and erosion 
protection. January 1970-July 1989 (Citations from the COM- 
PENDEX data base). Report for January 1970-July 1989, 
14:48881 (R;US) 

PROTEINS 
See also CYTOCHROMES 
RHODOPSIN 

Moessbauer study of spin coupling in iron proteins and corre- 
sponding models, 14:50219 (RA;BR) 

Noninvasive tagging of proteins with an inorganic chromophore. 
Selectivity of chloro(terpyridine)platinum(|l) toward amino 
acids, peptides, and cytochromes c, 14:50801 (J;US) 

Oxidoreduction reactions involving the electrostatic and the 
covalent complex of cytochrome c and plastocyanin: Impor- 
tance of the protein rearrangement for the intracomplex 
electron-transfer reaction, 14:50832 (J;US) 

Theoretical comparison of the self diffusion and mutual diffusion 
of interacting membrane proteins, 14:50807 (J;US) 

[Structure and function at nucleic acids and proteins}: Foreign 
trip report, May 5-17, 1989, 14:50796 (R;US) 

PROTON BLOCKING 
See PROTON CHANNELING 
PROTON CHANNELING 

Impact parameter dependence of electron slowing-down in 
solids, 14:51309 (RA;SU;In Russian) 

Investigation of angular and energy characteristics of channeled 
protons in thick tungsten by the Monte-Carlo method, 
14:51308 (RA;SU;In Russian) 

Non-monotonous change of breastwork angle under axial-to- 
plane transition, 14:51310 (RA;SU;In Russian) 

Proton energy losses in ordered structures, 14:51314 (RA;SU;In 
Russian) 

PROTON MICROPROBE ANALYSIS 

Analysis of polystyrene and carbon foam morphologies using 

proton beams, 14:50031 (J;NL) 
PROTON REACTIONS 

40Ca(p,d)°°Ca reaction in 50-800 MeV region, 14:51119 
(RA;JP;In Japanese) 

Three or four nuclear system in intermediate energy region, 
14:51003 (RA;JP;in Japanese) 

Topics in light-ion induced reactions at the RCNP cyclotron cas- 
cade energies, 14:51100 (RA;JP;in Japanese) 

PROTON SOURCES 

Snubber for proton source of the INAK quasi-stationary atom in- 

jector, 14:51457 (RA;SU;In Russian) 
PROTON-ANTIPROTON INTERACTIONS 

Data analysis of an experiment to search for narrow lines in the 
inclusive spectrum of photons produced in proton-antiproton- 
annihilation at rest, 14:50996 (R;DE;ln German) 

Elastic scattering with and without the odderon, 14:51008 (R;US) 

Heisenberg rise of total cross sections, 14:51011 (R;SU) 

Intrinsic multiplicity in hadron-hadron collisions and its impact- 
parameter dependence, 14:51040 (J;US) 

Review of elastic scattering (t=O parameters) and total cross 
sections for pp and pp-bar collisions, 14:51034 (BA;US) 

Two jet differential cross section and structure functions in pp 
collisions at ,/s = 1.8 TeV, 14:50998 (R;US) 

PROTON-NEUTRON INTERACTIONS 

Configuration sensitivity of residual p-n interactions, 14:51158 
(R;US) 

Forward-backward asymmetry in the reaction np — dr°, 
14:50991 (R;US) 

PROTON-PROTON INTERACTIONS 

Elastic scattering with and without the odderon, 14:51008 (R;US) 

Review of elastic scattering (t=O parameters) and total cross 
sections for pp and pp-bar collisions, 14:51034 (BA;US) 





Triple gauge boson decay of new neutral gauge bosons, 

14:51038 (J;NL) 
PROTONS 

See also SOLAR PROTONS 

Cosmic string catalysis of skyrmion decay, 14:51037 (J;NL) 

Superstring models challenged by rare processes, 14:51046 
(J;US) 

PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR JAPAN 
See MONJU REACTOR 
PSI RESONANCES 
See MESONS 
PSI-4300 RESONANCES 
See MESONS 
PTERIDINES 

Structural characterization of underivatized pteridines by laser 
desorption Fourier transform mass spectrometry, 14:50042 
(R;US) 

[9th international symposium on pteridines and folic acid, Zurich, 
Switzerland, and visit to Konstanz, W. Germany, August 28— 
September 8, 1989]: Foreign trip report, 14:50797 (R;US) 

PTERINS 
See PTERIDINES 
PUBLIC BUILDINGS 

Building energy management system installed in a leisure com- 
plex. A demonstration at Richard Dunn Sports Centre. 
[Bradford], 14:49661 (R;GB) 

PUBLIC HEALTH 

Asbestos and silicate pollution: Public health. July 1976-March 
1989 (Citations from Pollution Abstracts). Report for July 
1976-March 1989, 14:50625 (R;US) 

Dealing with public perceptions of health risks in a nuclear 
world, 14:49523 (J;US) 

PULMONARY LAVAGE 

See LUNGS 
PULSARS 

Limits on an optical pulsar in supernova 1987A, 14:50952 (J;US) 
PULSE AMPLIFIERS 

A pulse amplifier for nuclear instrumentation, 14:50534 (BA;US) 

Modeling flashiamp pumped Nd:glass disk amplifiers, 14:50306 
(BA;US) 

PULSE ANALYZERS 
AFI-1700 single nanosecond pulse shape recorder, 14:50549 
(R;SU;In Russian) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTORS 

Reduction of NO, and SO2 emissions from coal burning pulse 
combustors: Quarterly progress report, April 1, 1989-June 
30, 1989, 14:48836 (R;US) 

PULSED BEAM DEFLECTORS 

See BEAM PULSERS 

PULSED FUSION REACTORS 

An optimum Rankine power cycle for the lithium-cooled TITAN-| 
reversed-field-pinch reactor, 14:51527 (J;NL) 

Maintenance procedures for the TITAN-| and TITAN-II reversed 
field pinch reactors, 14:51516 (J;NL) 

On the feasibility of tokamak reactor without thermal cycle, 
14:51459 (RA;SU;In Russian) 

PULSED REACTORS 
Design of the pulse rod drive mechanism for pulsed reactor, 
14:49362 (R;CN;In Chinese) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED LIMITERS 

Particle removal capabilities of the toroidal pump limiter ALT-II: 
Poloidal asymmetries and ICR-heating, 14:51489 (R;AT) 

The TORE SUPRA pump limiter system, 14:51488 (R;US) 

Thermographic and power deposition measurements on ALT-II 
blades, 14:51486 (R;US) 

PUMPS 
See also CENTRIFUGAL PUMPS 
ROD PUMPS 


PWR TYPE REACTORS 
Loss Of Coolant 


Decontamination of nuclear facilities by electrochemical meth- 
ods, 14:49282 (RA;XA) 
PURIFICATION 
See also HOT GAS CLEANUP 
Theses of the 8. All-Union conference on methods of prepara- 
tion and analysis of high-purity substances. Pt.2, 14:49740 
(R;SU;In Russian) 
PURITY 
See IMPURITIES 
Pvc 
Study on the sterization technology of once-used medical equip- 
ments by irradiation, 14:50835 (R;CN;In Chinese) 
PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 
BR-3 REACTOR 
CE STANDARD REACTOR 
OCONEE-1 REACTOR 
PALO VERDE-3 REACTOR 
QINSHAN REACTOR 
SHIPPINGPORT REACTOR 
SIZEWELL-B REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WNP-1 REACTOR 
WWER TYPE REACTORS 
Air Cleaning Systems 
Development of all metal filters for use in the nuclear industry, 
14:49391 (RA;US) 
Auxiliary Systems 
Enriched boric acid for PWR application: Cost evaluation study 
for a twin-unit PWR: Final report, 14:49382 (R;US) 
Computerized Control Systems 
Advanced PWR steam generator digital feedwater control sys- 
tem: Final report, 14:49373 (R;US) 
Computerized Simulation 
LWR [Light Water Reactor] power plant simulations using the 
AD10 and AD100 systems, 14:49237 (R;US) 
The 1987 Federal field exercise: The DOE experience, 
14:49498 (R;US) 
Decontamination 
Effectiveness of selected decontamination methods, 14:49478 
(RA;US) 
Sourcebook for chemical decontamination of nuclear power 
plants, 14:49381 (R;US) 
Design 
Elimination of soluble boron for a new PWR [pressurized water 
reactor] design: Final report, 14:49279 (R;US) 
Engineered Safety Systems 
First generation to intrinsically safe reactors: safety aspects 
(Italian nuclear policy), 14:49454 (R;IT;in Italian) 
Global trends in reactor design, 14:49353 (R;IT;In Italian) 
Failure Mode Analysis 
Presentation of a method for the sequential analysis of incidents 
- NPP safety, 14:49239 (R;IT) 
Feedwater 
Steam generator model validation and advanced feedwater con- 
trol system design for the Maanshan PWR [pressurized water 
reactor]: Final report, 14:49374 (R;US) 
Fission Product Release 
Assessment of the characteristic times for the partitioning of 
volatile fission products between the liquid and gas phases in 
a PWR containment during a design basis large LOCA faut, 
14:49270 (R:GB) 
Fission Products 
ESF system fission product retention effectiveness, 14:49476 
(RA;US) 
Fuel Element Failure 
Methodology estimating number of failed fuel rods and defect 
size: Final report, 14:49383 (R;US) 
Loss Of Coolant 
Muttiloop integral system test (MIST): Final report, Inter-group 
comparisons, 14:49496 (R;US) 
REWET-II and REWET-III facilities for PWR LOCA experiments, 
14:49294 (R;Fl) 


ERA Vol. 14, No. 23 611 





PWR TYPE REACTORS 
Loss Of Coolant 


SCDAP/RELAPS5/MOD2 code manual: User's guide and input 
requirements, 14:49495 (R;US) 
Modifications 
Advanced reactors in France, 14:49288 (RA;XA) 
Research work and some supplementary activities on APWR in 
China, 14:49286 (RA;XA) 
Pipes 
Degraded Piping Program - Phase Il, 14:49291 (RA;US) 
Environmentally assisted cracking in light water reactors, 
14:49252 (RA;US) 


Pressure Vessels 
Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 
Surveillance data bases, analysis, and standardization program 
1988 annual report, 14:49250 (RA;US) 


Radiation Monitoring 
Current problems in the assessment of the effectiveness of ra- 
dioiodine release control, 14:49389 (RA;US) 


Reactor Accidents 

Constitution of an incident data base suited to statistical analy- 
sis and examples, 14:49433 (R;IT) 

Quantifying reactor safety margins. Part 2. Characterization of 
important contributors to uncertainty, 14:49486 (RA;US) 

SCDAP/RELAP5/MOD2 code manual: RELAPS5 code structure, 
system models, and solution methods, 14:49492 (R;US) 

SCDAP/RELAPS5/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 


Reactor Components 

Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 

Final developments, validation and technology transfer for AE 
and SAFT-UT, 14:49255 (RA;US) 

Final evaluation of advanced and current leak detection sys- 
tems, 14:49256 (RA;US) 

Reactor Control Systems 

Advanced PWR steam generator digital feedwater control sys- 

tem: Final report, 14:49373 (R;US) 
Reactor Cooling Systems 

Corrosion-product release in light water reactors: Final report, 
14:49246 (R;US) 

Enriched boric acid for PWR application: Cost evaluation study 
for a twin-unit PWR: Final report, 14:49382 (R;US) 

Nuclear plant aging research on high pressure injection sys- 
tems, 14:49490 (R;US) 

Pressure loadings of Soviet-designed VVER [Water-Cooled, 
Water-Moderated Energy Reactor] reactor release mitigation 
structures from large-break LOCAs, 14:49426 (R;US) 

SCDAP/RELAPS5/MOD2 code manual: User's guide and input 
requirements, 14:49495 (R;US) 

Reactor Cores 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
1, Mathematical modeling: Revision 3, 14:49455 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
2, User's manual: Revision 3, 14:49456 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
3, Programmer's manual: Revision 3, 14:49457 (R;US) 

Reactor Decommissioning 

Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware, 14:49483 (RA;US) 

Radionuclide source term measurements for decommission as- 
sessments (B2880-7), 14:49477 (RA;US) 

Reactor Fueling 

Automated optimization of core fuel loading pattern for pressur- 

ized water reactors, 14:49274 (R;CN;In Chinese) 
Reactor Instrumentation 

Signal validation in nuclear power plants using redundant mea- 
surements, 14:49372 (R;US) 

[Advanced instrumentation for reflooding studies in pressurized 
water reactors, Mannheim, Passau, Erlangen, and Karlstein, 
W. Germany, March 7—April 8, 1988]: Foreign trip report, 
14:49375 (R;US) 
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Reactor Materials 

Review of the status of nondestructive measurement techniques 
to quantify material property degradation due to aging and 
planning for further evaluation, 14:49258 (RA;US) 

Reactor Operation 

Licensee Event Report (LER) compilation for month of July 

1989, 14:49323 (R;US) 
Reactor Safety 

Constitution of an incident data base suited to statistical analy- 
sis and examples, 14:49433 (R;IT) 

Nuclear Safety: Technical progress review, July-September 
1989, 14:49508 (R;US) 

Quantifying reactor safety margins. Part 2. Characterization of 
important contributors to uncertainty, 14:49486 (RA;US) 

US Advanced Light Water Reactor Program; overall objective, 
14:49485 (RA;US) 

US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 

[Thermal reactor safety]: Foreign trip report, October 1, 1988— 
October 9, 1988, 14:49500 (R;US) 

Reactor Vessels 

Heavy-Section Steel Technology Program: Semiannual 
progress report, October 1988—March 1989, 14:49263 (R;US) 

Viscoplastic stress-strain characterization of A533 grade B class 
1 steel, 14:49264 (R;US) 

Risk Assessment 

Development of reliability databases and the particular require- 

ments of probabilistic risk analyses, 14:49280 (RA;XA) 
Safeguards 
Spent-fuel diversion detection with fork equipment, 14:49093 
(J;US) 
Safety 
Evaluation of reliability data sources in China, 14:49281 (RA;XA) 
Scram 

Operating experience feedback report: Progress in scram re- 

duction: Commercial power reactors, 14:49480 (R;US) 
Seismic Effects 

Experimental qualification of nuclear components, 14:49277 
(RA;IT) 

Linear and nonlinear response of structures and equipment to 
California and eastern United States earthquakes: Final re- 
port, 14:49458 (R;US) 

Soil-Structure Interactions 
Seismic reliability tests for large components and equipment of 
nuclear power plants, 14:49365 (RA;IT) 
Spent Fuel Storage 
Oxidation behavior of spent UOz fuel, 14:48916 (J;US) 
Spent Fuels 
Analysis of spent fuel heat production, 14:49259 (RA;US) 
Stainless Steels 

Long-term aging embrittlement of cast duplex stainless steels in 

LWR (light water reactor) systems, 14:49253 (RA;US) 
Steam Generators 

Eddy-current inspection for steam generator tubing program an- 
nual progress report for period ending December 31, 1988, 
14:49257 (RA;US) 

Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 

Water Chemistry 

In-plant measurement of corrosive ions in water: Final report, 

14:49245 (R;US) 


PWR/80 TYPE REACTORS 


See CE STANDARD REACTOR 


PYRIDINE 


Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 


PYRIDINES 


See also BIPYRIDINES 
PYRIDINE 
4-Cyanopyridine-bridged binuclear and trinuclear complexes of 
ruthenium and iron, 14:50199 (J;US) 
Noninvasive tagging of proteins with an inorganic chromophore. 
Selectivity of chloro(terpyridine)platinum(Il) toward amino 
acids, peptides, and cytochromes c, 14:50801 (J;US) 





Photoaquation reactions of chromium(III) polypyridine complexes 
induced by sequential biphotonic irradiations, 14:50214 (J;US) 
Synthesis and excited-state properties of rhodium(III) terpyridine 
complexes, 14:50194 (J;US) 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL 
Biological degradation of low-rank coal: Final report, 14:48764 
(R;US) 
PYROCHLORE 
The defect chemistry of pyrochlore solid solutions of the type 
Ro(ZrxTi; —x)207 with R=Gd, ¥; 14:49899 (RA;US) 
PYRRHITE 
See PYROCHLORE 


Q 


QINSHAN REACTOR 

Automated optimization of core fuel loading pattern for pressur- 
ized water reactors, 14:49274 (R;CN;In Chinese) 

Design and test of the borosilicate glass burnable poison rod for 
Qinshan nuclear power plant core, 14:49363 (R;CN;in Chinese) 

Development of nuclear standard filter elements for PWR pliant, 
14:49276 (R;CN;In Chinese) 

Special device used for measuring waste gas flow rate in the 
vent channel of Qinshan nuclear power plant, 14:49272 
(R;CN;In Chinese) 

Survey of the background of agricultural! radioecological system 
around Qinshan nuclear power station and transfer experiment 
of ©° Co and 1251 in crop plants, 14:49376 (R;CN;In Chinese) 

QUADRUPOLE LINACS 

A drift-tube linac incorporating a ramped accelerating field, 
14:50377 (BA;US) 

Laboratory performance of the BEAR RFQ, 14:50385 (J;NL) 

Mechanical design of a large bore quadrupole triplet magnet, 
14:50442 (BA;US) 

Three-dimensional rf structure calculations, 14:50386 (J;NL) 

QUADRUPOLES 

Adjustable rare earth quadrupole drift tube magnets, 14:50439 
(BA;US) 

Harmonic-error-analysis measurements of dipole and quadrupole 
magnets at Lawrence Berkeley Laboratory, 14:50447 (BA;US) 

Tuning permanent magnets with adjustable field clamps, 
14:50445 (BA;US) 

QUANTUM CHROMODYNAMICS 

Cavity quantum chromodynamics in the presence of a classical 
background field, 14:51059 (RA;ZA) 

Introduction to the Quantum Chromodynamics, 
(RA;BR;In Portuguese) 

Next-to-leading corrections to jet multiplicity distributions in 
QCD, 14:51057 (RA:ZA) 

Physics at ,/(s) = 2 TEV, 14:51066 (BA;US) 

Sea quarks and the hadron spectrum, 14:51039 (J;NL) 

Spectroscopy through the sum rules in QCD, 14:51015 
(RA;BR;In Portuguese) 

QUANTUM CRYSTALS 

Characterization of defects and buried interfaces in quantum well 
structures by combination of LACBED (large angle method of 
convergent beam electron diffraction) and microscopic CL in a 
TEM (transmission electron microscopy), 14:49985 (RA;US) 

QUANTUM ELECTRODYNAMICS 

Nuclear polarization in heavy atoms and superheavy quasi- 

atoms, 14:50964 (R;DE;In German) 

QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 

LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM FLAVORDYNAMICS 

Concept of K-automorphisms in quantum field theory and the 
Jones index, 14:51395 (R;AT) 


14:51052 


R2-0 REACTOR 


Functional techniques in quantum field theory and two- 
dimensional models, 14:51051 (R;BR;In Portuguese) 
Monte Carlo method in field theories, 14:51053 (RA;BR;In Por- 
tuguese) 
Proceedings of the Summer School Jorge Andre Swieca in Par- 
ticles and Fields, 14:51378 (R;BR;In Portuguese) 
World according to lattice QCD, 14:51049 (BA;US) 
QUANTUM FLAVORDYNAMICS 
Limitations on tests of quantum flavour dynamics from quark 
confinement, 14:51031 (R;AT) 
Superstring models challenged by rare processes, 14:51046 
(J;US) 
QUANTUM MECHANICS 
Fluctuations and chaotic behaviour, 14:51380 (RA;ZA) 
Non-linear entropy functionals and a characteristic invariant of 
symmetry group actions on infinite quantum systems, 
14:51397 (R;AT) 
Quantum phases and Landau-Zener transitions in oscillating 
fields, 14:51375 (R;DE) 
Retrocausality and conditional probability, 14:51394 (R;AT) 
Strong asymptotic abelianess for entropic K-systems, 14:51399 
(R;AT) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Filamentation instability of colliding fluxes of hot quark-gluon 
plasmas, 14:51021 (RA;SU;In Russian) 
J/PS| suppression as a signal for quark deconfinement, 
14:51061 (RA;ZA) 
Quark gluon plasma and hadronic matter in the early universe, 
14:50939 (RA;ZA) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON INTERACTIONS 
Next-to-leading corrections to jet multiplicity distributions in 
QCD, 14:51057 (RA;ZA) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
Mixing and CP violation in B and D decays, 14:51005 (BA;US) 
On a possibility of searching for free quarks and nonstandard lep- 
tons at ete- colliders at ,/S=90-100 GeV, 14:51022 (RA;SU) 
QUARTZ 
Investigation of sorption interactions between oil shale principal 
mineral phases and organic compounds, 14:48891 (R;US) 
Irreversible phase transitions and wave propagation in silicate 
geologic materials, 14:50932 (R;US) 
Laser method for aluminum-hole defect distribution mapping in 
quartz, 14:49960 (RA;US) 
QUATERNARY COMPOUNDS 
Bioaccumulation and tissue distribution of a quaternary ammo- 
nium surfactant in three aquatic species, 14:50903 (J;US) 


R 


R PROCESS 
The effect of 6-delayed fission on the production of r-process 
chronometers, 14:50944 (R;US) 
R-1 REACTOR 
Trend and pattern analysis of human performance problems at 
the Swedish nuclear power plants, 14:49438 (R;IT) 
R-1650 RESONANCES 
See MESONS 
R-2 REACTOR 
Trend and pattern analysis of human performance problems at 
the Swedish nuclear power plants, 14:49438 (R;IT) 
R2-0 REACTOR 
Trend and pattern analysis of human performance problems at 
the Swedish nuclear power plants, 14:49438 (R;IT) 
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RACETRACK MICROTRONS 


RACETRACK MICROTRONS 
Orbit reversing magnets for the NBS-Los Alamos racetrack mi- 
crotron, 14:50438 (BA;US) 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADAR 
Field test results of a borehole directional radar, 14:50553 (R;US) 
RADIATION ACCIDENTS 

Austrian system for the measurement of environmental radioac- 
tivity (ASMER) and the Austrian early radiation warning 
system (AERWS), 14:49419 (R;AT) 

Decree No. 88-1130 of 14 December 1988 publishing an Adden- 
dum in the form of an exchange of letters to the Agreement of 
10 December 1962 between the Government of the French Re- 
public and the Government of the Grand-Duchy of Luxembourg 
on mutual assistance between the French and Luxembourg 
fire brigades and rescue services, 14:49104 (R;FR;In French) 

Exposed dose evaluation and medical care of radiation acci- 
dents, 14:51222 (R;JP) 

Medical aspects of the Chernobyl accident. Proceedings of an 
all-union conference held in Kiev, 11-13 May 1988, 14:49467 
(R;XA) 

Report on a radiological accident in the southern Urals on 29 
September 1957, 14:49068 (R;XA) 

RADIATION BELTS 
Space radiation test model study. Final report, 20 May 1985-17 
February 1989, 14:50955 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CURING 

Polymer radiation curing: Polyolefins and acrylics. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:50012 (R;US) 

RADIATION DAMAGE (BIOLOGICAL) 

See RADIATION INJURIES 

RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 

See also NEUTRON DETECTION 

Non-destructive measurement of solid plutonium waste at Los 
Alamos National Laboratory, 14:48998 (R;US) 

RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
SHOWER COUNTERS 

A monolithic integrated device for fast radiation detection with 
an optical output, 14:50538 (BA;US) 

A pulse amplifier for nuclear instrumentation, 14:50534 (BA;US) 

Continuous and passive environmental radon monitoring: Mea- 
suring methods and health effects. January 1975-July 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-July 1989, 14:50641 (R;US) 

Highly sensitive infrared detector fabricated with thin film of 
high-T. Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 

RADIATION DOSEMETERS 

See DOSEMETERS 

RADIATION DOSES 

Assessment of radiological effect of the indoor radon and its 
progeny, 14:50844 (R;IN) 

Dose evaluation due to electron spin resonance method, 
14:51226 (RA;JP;in Japanese) 

Dose evaluation for external exposure in radiation accidents, 
14:51225 (RA;JP;In Japanese) 

Hematological parameters after acute radiation injury, 14:50864 
(RA;JP;in Japanese) 

Infinite slab-shield dose calculations, 14:51216 (R;US) 

Internal dose assessment by a whole-body counter in an emer- 
gency, 14:51229 (RA;JP;in Japanese) 
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Public exposure to accidentally released radionuclides and dose 
assessment, 14:51223 (RA;JP;In Japanese) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 


RADIATION HEATING 

Measurements of gamma-ray heating in lithium-oxide, graphite 
and iron slab assemblies bombarded by D-T neutrons, 
14:51509 (J;NL) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

See also RADIODERMATITIS 

Effects of acute radiation injuries on blood coagulation, 
14:50868 (RA;JP;In Japanese) 

Medical aspects of the Chernobyl accident. Proceedings of an 
all-union conference held in Kiev, 11-13 May 1988, 14:49467 
(R;XA) 

Radiation-induced biochemical changes in blood and Urine : a 
Review, 14:50867 (RA;JP;iIn Japanese) 

Treatment of laser-induced retinal injuries. Annual report, Octo- 
ber 1987-September 1988, 14:50906 (R;IL) 

RADIATION MONITORING 

See also PERSONNEL MONITORING 

Analysis of the Three Mile Island submerged demineralizer sys- 
tem vessel burial data: Fiscal year 1989, 14:49029 (R;US) 

Automatic monitoring of ionizing radiations in the environment: 
Feasibility study (network design, instrumentation), 14:50669 
(RA;IT;In Italian) 

RADIATION MONITORS 

A fast-sorting measurement technique to determine decontami- 
nation priority, 14:49537 (J;US) 

Automatic monitoring of ionizing radiations in the environment: 
Feasibility study (network design, instrumentation), 14:50669 
(RA;IT;In Italian) 

RADIATION PROTECTION 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
October, January-March 1989. Technical report, 14:50843 
(R;US) 

Dose reduction: Trim personnel transit exposure to the RB defu- 
eling platform and reduce defueling exposure, 14:49528 (J;US) 

Environmental radiation monitoring: methodologies, 14:50671 
(RA;IT;In Italian) 

Radiation protection guidelines for the skin, 14:50850 (R;US) 

Respiratory protection-iessons learned at TMI [Three Mile Is- 
land], 14:49526 (J;US) 

Review of radiation shielding concerns associated with the TMI- 
2 [Three Mile Island Unit 2] defueling system, 14:49529 (J;US) 

Stable iodine in nuclear accident. Response of USSR and sur- 
rounding countries in Chernobyl accident, 14:50870 (RA;JP;In 
Japanese) 

State cost sharing of training: A Task Force report, 14:49113 
(R;US) 

TMI-2 [Three Mile Island Unit 2] reactor building dose reduction 
task force, 14:49527 (J;US) 

[Heavy charged particles in biology and medicine]: Foreign trip 
report, July 11-25, 1987, 14:50825 (R;US) 

[Skin: Its relevance in radiological protection and radiation acci- 
dents]: Foreign trip report, September 10-15, 1989, 14:50875 
(R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATIONS 
See also ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 
SOLAR RADIATION 
[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 
RADICALS 
See also CARBENES 
SULFHYDRYL RADICALS 
SUPEROXIDE RADICALS 





Resist sensitivity enhancement by radiation-induced modifica- 
tion. Technical report, 14:50216 (R;US) 


RADICIDATION 
Dosimetry and control of radiation processing, 14:49119 (R;GB) 


RADIO EQUIPMENT 
Mm-wave components - SIS _ (superconductor-insulator- 
superconductor) mixers. Final report, November 
1986-December 1988, 14:50246 (R;US) 


RADIO RECEIVERS 
See RADIO EQUIPMENT 


RADIO TRANSMITTERS 
See RADIO EQUIPMENT 


RADIOACTIVE AEROSOLS 

Aerosol microphysics of indoor radon: Annual update, 1 Octo- 
ber 1988-31 August 1989, 14:49651 (R;US) 

Aerosol microphysics of indoor radon: Comprehensive report of 
activities, March 1987—August 1989, 14:49652 (R;US) 

Airborne particles in the ventilation system of a BWR, 14:49392 
(RA;US) 

Behavior of radioactive species during water injection into alloy 
breeder material, 14:51503 (R;US) 

Chernobyl radioactive aerosols in Italy: Particle size and con- 
centration, 14:50636 (RA;IT;In Italian) 

Comparison of turbine oil method with other methods, 14:50602 
(RA;US) 

Development of all metal filters for use in the nuclear industry, 
14:49391 (RA;US) 

Improvements of decommissioning gaseous waste handling by 
cleaning devices, 14:49386 (RA;US) 

Radioactivity in the air in Italy after the Chernobyl accident, 
14:50637 (RA;IT;In Italian) 

Supply air filters after the nuclear reactor accident at Chernobyl, 
14:49487 (RA;US) 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 
Waste stream characterization report, 14:49036 (R;US) 
Waste stream characterization report, 14:49034 (R;US) 
Waste stream characterization report, 14:49033 (R;US) 


RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Feasibility study on the formation of a databank of the arrange- 
ments within the European Community for transport accidents 
involving radioactive materials. Phase 1, 14:48913 (R;FR) 

Hazardous materials transportation: Radioactive materials and 
wastes. May 1988-July 1989 (Citations from the NTIS data 
base). Report for May 1988-July 1989, 14:48915 (R;US) 

Hazardous-materials transportation: Radioactive materials and 
wastes. May 1985-April 1988 (Citations from the NTIS data 
base). Report for May 1985-April 1988, 14:48914 (R;US) 

Impact of the new IAEA transport regulations for the safe trans- 
port of radioactive materials on package design and transport, 
14:49103 (R;FR) 

Nuclear Energy Decree of February 12, 1988, 14:51614 (R;Fl) 

Nuclear science, 14:49412 (R;US) 

Stb 342 - Decree of 4 June 1987 amending the Decree on the 
transport of fissionable materials, ores and radioactive sub- 
stances, 14:49110 (R;NL;In Dutch) 

Stb 403 - Order of the Minister of Justice of 3 September 1987 
publishing in the Staatsblad the text of the Decree on the 
transport of fissionable materials, ores and radioactive sub- 
stances (Stb 1969 No. 405) as last amended by Decree of 4 
June 1987, Stb 342, 14:49109 (R;NL;In Dutch) 

Use of a Gantry robot in the assay of radioactive materials, 
14:50232 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 
Risk Assessment 


RADIOACTIVE WASTE DISPOSAL 
Clays 

Geological evidence of smectite longevity. The Sardinian and 

Gotland cases, 14:49023 (R;SE) 
Containers 

Modelling of buffer material behaviour. Some examples of mate- 

rial models and performance calculations, 14:49025 (R;SE) 
Coordinated Research Programs 

INTRAVAL Project, 14:48982 (RA;FR) 

Pocos de Caldas, Minas Gerais, Brazil: a natural analogue 
study, 14:48969 (RA;FR) 

U.K. Natural analogues programme, 14:48972 (RA;FR) 

Feasibility Studies 

Natural analogue study on Tono uranium deposit in Japan, 

14:48977 (RA;FR) 
Geologic Formations 

Marysvale fracture controlled mass transport study, 14:48965 
(RA;FR) 

Modeling the fluid flow responsible for primary mineralizaion at 
Pocos de Caldas, Osamu Utsumi uranium mine, Brazil, 
14:48985 (RA;FR) 

Natural analogue studies in the CEC MIRAGE-2 programme 
(1985-1989). A review of progress to January 1988, 14:48966 
(RA;FR) 

Plutonium geochemistry, 14:48970 (RA;FR) 

Progress in the Alligator Rivers analogue project, 14:48967 
(RA;FR) 

Geologic Surveys 

Engineering geological conditions of the Loviisa power plant area 

relating to the final disposal of reactor waste, 14:50745 (R;Fl) 
Heat Transfer 

Documentation of spectrom-41: A finite element heat transfer 

analysis program; Revision 0, 14:48943 (R;US) 
Leaching 
Evolution of pH in a radwaste repository: experimental simula- 
tion of cement leaching, 14:48920 (R;GB) 
Meetings 
CEC Natural Analogue Working Group, 14:48964 (R;FR) 
Radionuclide Migration 

Laboratory experiments of mass transfer in the London clay, 
14:50677 (R;GB) 

Radionuclide transport by groundwater flow through the geo- 
sphere: current status, 14:50740 (R;GB) 

Validation of a numerical release model (REPCOM) for the 
Finnish reactor waste disposal systems, part 2. Intermediate 
results from the laboratory measurements, 14:49042 (R;Fl) 

Validation of a numerical release model (REPCOM) for the 
Finnish reactor waste disposal systems, part 3. Comparison 
of calculated results and intermediate laboratory measure- 
ments after the first year, 14:49043 (R;Fl) 

Research Programs 

AIEA report on the role of natural analogues in performance as- 
sessment, 14:48978 (RA;FR) 

Analogue studies at the french atomic energy commission dur- 
ing the period 1986-1988, 14:48971 (RA;FR) 

Finnish natural analogue research, 14:48975 (RA;FR) 

French radioactive wastes performances assessment and the 
natural analogues approach: an overview, 14:48986 (RA;FR) 

Perspectives from industrial scale natural analogues, 14:48989 
(RA;FR) 

Some Swedish natural analogue studies: a review, 14:48973 
(RA;FR) 

Spanish activities in the field of natural analogues, 14:48976 
(RA;FR) 

Risk Assessment 

Applicability and perspectives of natural analogues as "demon- 
stration” of PAGIS models, 14:48979 (RA;FR) 

Cigar Lake uranium deposit: an analogue for nuclear fuel waste 
disposal, 14:48984 (RA;FR) 

Natural analog studies on the Cigar Lake uranium deposit: an 
Update, 14:48968 (RA;FR) 

Natural analogues in SKB safety assessments, 14:48981 
(RA;FR) 

PAAG group and natural analogues, 14:48980 (RA;FR) 
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RADIOACTIVE WASTE DISPOSAL 
Risk Assessment 


Some comments on the application of natural analogues in sup- 

port of performance assessments in the U.K, 14:48987 (RA;FR) 
Rock Mechanics 

Documentation of spectrom-32: A finite element thermome- 
chanical stress analysis program; Volume 2, Revision 0, 
14:48945 (R;US) 

Documentation of spectrom-32: A finite element thermome- 
chanical stress analysis program; Volume 1, Revision 0, 
14:48944 (R;US) 

Rocks 

Modelling of buffer material behaviour. Some examples of mate- 

rial models and performance calculations, 14:49025 (R;SE) 
Salt Deposits 

Preliminary indications from natural isotopes on the dissolution 
of rock-salt in deep circulating groundwater of the Nether- 
lands, 14:48988 (RA;FR) 

Site Characterization 

Role of geostatistical, sensitivity, and uncertainty analysis in 

performance assessment, 14:49048 (BA;US) 
Standards 

Status report for the working group on hazardous and mixed 

waste, 14:49063 (RA;US) 
Switzerland 

Applications of natural analogues in Swiss safety analysis, 
14:48983 (RA;FR) 

Swiss natural analogue research, 14:48974 (RA;FR) 

RADIOACTIVE WASTE FACILITIES 

Applicability and perspectives of natural analogues as "demon- 
stration” of PAGIS models, 14:48979 (RA;FR) 

Chemical equilibrium in mineral formation and diagenesis in the 
carbonate evaporite system: An assessment of chemical 
model application to site performance, 14:48938 (RA;US) 

Consequence estimation for decontaminated sites and facilities, 
14:49055 (RA;US) 

Design and construction of the low-level liquid waste treatment 
system, 14:48949 (R;US) 

Development of a mixed waste management facility at the 
Nevada Test Site: An update, 14:48937 (R;US) 

Recommended changes to waste acceptance preliminary speci- 
fications: Revision 1, 14:49039 (R;US) 

Standard format and content for a license application to store 
spent fuel and high-level radioactive waste: Revision 1, 
14:49626 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 

HAXWDDD (Hazardous Waste Development, Demonstration, 
and Disposal) - An exercise in corporate planning, 14:48935 
(RA;US) 

Unify a hazardous materials/waste program, 14:48934 (RA;US) 

Bibliographies 

Bibliography: books and articles on nuclear waste, nuclear 
power and power supply during the years 1971-1987, 
14:49607 (R;SE;In Swedish) 

Cost 

MRS systems study, Task F: Transportation impacts of a moni- 
tored retrievabie storage facility, 14:48922 (R;US) 

Quarterly report on program cost and schedule: Third quarter 
FY 1989, 14:48951 (R;US) 

Decision Making 

Decision-making methodology for management of hazardous 

waste, 14:48933 (RA;US) 
Documentation 

Program Management System Implementation Plan: Revision 

1, 14:48950 (R;US) 
Education 

Nuclear Waste Education Project: Final report, 14:49102 (R;US) 

The radioactive waste management multidisciplinary program at 
the University of Arizona, 14:49054 (RA;US) 

Expert Systems 

Developing expert systems for hazardous and low-level radioac- 

tive waste management, 14:48926 (RA;US) 
Personnel 

Health and safety training for hazardous waste site activities at 
Oak Ridge National Laboratory: Implementation of OSHA 29 
CFR 1910.120(e), 14:49053 (RA;US) 
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Public Information 
Nuclear Waste Education Project: Final report, 14:49102 (R;US) 
Quality Assurance 

A pioneering application of NQA-1 quality assurance standards 
in the development of software, 14:48930 (RA;US) 

How does one develop the right quality assurance program for 
waste management projects?, 14:48928 (RA;US) 

Quality assurance in the removal and transport of the TMI-2 
[Three Mile Island Unit 2] core, 14:49548 (J;US) 

The RI/FS quality assurance project plan: A working document, 
14:48929 (RA;US) 

Research Programs 

Overview of groundwater flow and radionuclide transport model- 
ing in the Canadian Nuclear Fuel Waste Management 
Program, 14:49047 (BA;US) 

Role of geostatistical, sensitivity, and uncertainty analysis in 
performance assessment, 14:49048 (BA;US) 

US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 

Risk Assessment 

Decision-making methodology for management of hazardous 
waste, 14:48933 (RA;US) 

The role of risk assessment in environmental programs, 
14:49590 (RA;US) 

Safety 

The effects of hydrogen generation on radioactive waste han- 

dling technology, 14:49549 (J;US) 
Technology Transfer 

Technology transfer and radioactive waste management at TMI- 

2 [Three Mile Island Unit 2], 14:49547 (J;US) 
RADIOACTIVE WASTE PROCESSING 

immobilisation in cement of ion exchange resins arising from the 
purification of reagents used for the decontamination of reac- 
tor circuits. Fifth semestrial report July-December 1988, 
14:48918 (R;GB) 

immobilisation of MTR waste in cement (product evaluation). Fi- 
nal report December 1987, 14:48919 (R;GB) 

Separation and recovery of transuranium elements from liquid 
wastes produced by the Casaccia (Italy) plutonium pliant, 
14:48963 (R;IT) 

RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Application of engineered sorbent barriers: Summary of labora- 
tory data for FY 1988, 14:49018 (R;US) 

Lessons in metal durability from the ancient metals, 14:48990 
(RA;FR) 

Optimization and characterization of cement products incorpo- 
rating ashes from radwaste incineration, 14:48959 (R;IT) 

Programmatic Environmental Impact Statement related to de- 
contamination and disposal of radioactive wastes resulting 
from March 28, 1979 accident, Three Mile Island Nuclear Sta- 
tion, Unit 2 (Docket No. 50-320): Final supplement dealing 
with post-defueling monitored storage and subsequent 
cleanup, 14:50785 (R;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Accumulation of organic high boilers in the DWPF salt process- 
ing cell decanters, 14:49038 (R;US) 

Activity inventory of the activated decommissioning waste of the 
Loviisa nuclear power plant, 14:49295 (R;Fl) 

Analysis of the Three Mile Island submerged demineralizer sys- 
tem vessel burial data: Fiscal year 1989, 14:49029 (R;US) 

Bioprocessing applications in the management of nuclear and 
chemical wastes, 14:49158 (RA;US) 

Cesium volatilization from a filled DWPF canister, 14:48958 
(R;US) 

Comparisons between longtime stab!e environmentally toxic 
substances and nuclear waste - a literature study, 14:50877 
(R;SE;In Swedish) 

Development of closure criteria for inactive radioactive waste dis- 
posal sites at Oak Ridge National Laboratory, 14:49061 (R;US) 





Formation of public opinion on the question of nuclear waste. 
Media studies - theoretical premisses and empirical investiga- 
tions, 14:49605 (R;SE;In Swedish) 

Hazardous materials transportation: Radioactive materials and 
wastes. May 1988-July 1989 (Citations from the NTIS data 
base). Report for May 1988-July 1989, 14:48915 (R;US) 

Hazardous-materials transportation: Radioactive materials and 
wastes. May 1985-April 1988 (Citations from the NTIS data 
base). Report for May 1985-April 1988, 14:48914 (R;US) 

Public debate on questions of energy and nuclear power. Books 
and articles on nuclear waste, nuclear power and power sup- 
ply during the years 1971-1987, 14:49606 (R;SE;iIn Swedish) 

Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware, 14:49483 (RA;US) 

Recovery of tritium from water, 14:51549 (J;US) 

The removal of multi-Curie amounts of radon from a confined 
space by absorption on carbon beds, 14:48932 (RA;US) 

RADIOBIOLOGY 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
October, January-March 1989. Technical report, 14:50843 
(R;US) 

RADIOCARBON DATING 

See CARBON 14 

RADIOCHEMISTRY 

Glossary of nuclear criticality terms, 14:50231 (R;US) 

Radiochemistry Programme biennial progress report 1984 and 
1985, 14:50225 (R;IN) 

Radiochemistry programme biennial progress report (1986 and 
1987), 14:50226 (R;IN) 

RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 

RADIODERMATITIS 
Cutaneous reaction to radiation and their treatment, 14:50869 
(RA;JP;In Japanese) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 

Measurements in Northern Italy of environmental gamma expo- 
sure (due to Chernobyl), 14:50667 (RA;IT;In Italian) 

Report on the grass ecosystem project: results for 1986, 
14:50675 (R;XA) 

RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY 

Development of monoclonal-antibody-based products for medi- 
cal research and diagnostic imaging. Technical report, 28 
January 1987-31 December 1988 (Final), 14:50826 (R;US) 

Radioimmunoassay data processing program for IBM PC com- 
puters. A user's manual, 14:51560 (R;XA) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 

Development of monoclonal-antibody-based products for medi- 
cal research and diagnostic imaging. Technical report, 28 
January 1987-31 December 1988 (Final), 14:50826 (R;US) 

RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 

RADIOISOTOPES 

See also SECONDS LIVING RADIOISOTOPES 

Laboratory studies of radionuclide migration in tuff, 14:48997 
(R;US) 

Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site pro- 
jects: Report for October 1987—June 1989, 14:49008 (R;US) 

Quantitative x-ray diffraction analyses of samples used for sorp- 
tion studies by the Isotope and Nuclear Chemistry Division, 
Los Alamos National Laboratory, 14:48995 (R;US) 

Reactive geochemical transport problems in nuclear waste anal- 
yses: Revision 1, 14:49027 (R;US) 

Selective removal of dissolved radioactivity from aqueous 
wastes by a chemical treatment/ultrafiltration technique, 
14:48917 (R;CA) 


RADIOSTERILIZATION 


The NEA (Nuclear Energy Agency) thermochemical data base, 
14:48939 (RA;US) 

The UNISOR nuclear orientation facility, 14:50470 (J;NL) 

Total half-lives for selected nuclides, 14:51094 (R;US) 

[Laboratory for Energy-Related Health Research] annual report, 
fiscal year 1988, 14:50828 (R;US) 

RADIOLOGICAL PERSONNEL 

Regulations No. 187 of 31 May 1988 amending section 7 of the 
regulations on protective measures during work involving ion- 
izing radiation, 14:49112 (R;NO;In Norwegian) 

RADIOLOGICAL PROTECTION 

See RADIATION PROTECTION 
RADIOLYSIS 

Radiolytic generation of gases in reactors, 14:50218 (R;IN) 
RADIONUCLIDE MIGRATION 

Geochemistry of actinides and fission products in natural aquifer 
systems, 14:50742 (R;DE) 

Groundwater monitoring strategies at the Weldon Spring site, 
Weldon Spring, Missouri, 14:50733 (RA;US) 

INTRAVAL Project, 14:48982 (RA;FR) 

Laboratory experiments of mass transfer in the London clay, 
14:50677 (R;GB) 

Overview of groundwater flow and radionuclide transport model- 
ing in the Canadian Nuclear Fuel Waste Management 
Program, 14:49047 (BA;US) 

Progress in the Alligator Rivers analogue project, 14:48967 
(RA;FR) 

REFREP: a near-field model for a spent fuel repository, 
14:49041 (R;Fl) 

Radionuclide transport by groundwater flow through the geo- 
sphere: current status, 14:50740 (R;GB) 

Radionuclide transport in a single fissure. A laboratory flow sys- 
tem for transport under reducing conditions, 14:49024 (R;SE) 

Reactive geochemical transport problems in nuclear waste anal- 
yses, 14:49026 (R;US) 

Some uncertainties about uncertainty, 14:48925 (BA;US) 

Validation of a numerical release model (REPCOM) for the 
Finnish reactor waste disposal systems, part 2. Intermediate 
results from the laboratory measurements, 14:49042 (R;Fl) 

Validation of a numerical release model (REPCOM) for the 
Finnish reactor waste disposal systems, part 3. Comparison 
of calculated results and intermediate laboratory measure- 
ments after the first year, 14:49043 (R;Fl) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMACEUTICALS 

Boron in nuclear medicine: New synthetic approaches to PET, 
SPECT, and BNCT agents: Progress report, March 1, 1989— 
February 28, 1990, 14:50820 (R;US) 

Development of monocional-antibody-based products for medi- 
cal research and diagnostic imaging. Technical report, 28 
January 1987-31 December 1988 (Final), 14:50826 (R;US) 

Labeling of receptor ligands and other compounds with halogen 
radionuclides: Progress report, April 1, 1987-August 31, 
1989, 14:50223 (R;US) 

RADIOPROTECTIVE SUBSTANCES 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
October, January-March 1989. Technical report, 14:50843 
(R;US) 

Comparative behavioral toxicity of four sulfhydryl radioprotective 
compounds in mice: Wr2721, cysteamine, diethyldithiocarba- 
mate, and n-acetylcysteine, 14:50840 (R;US) 

Effects of ethiofos (WR-2721) and radiation on monkey visual- 
discrimination performance, 14:50841 (R;US) 

RADIOSTERILIZATION 

Beta Tech electron accelerator, 14:50368 (RA;GB) 

Computerised control of mixed product irradiation using cobalt 
60, 14:49120 (RA;GB) 

Dosimetry and control of radiation processing, 14:49119 (R;GB) 

Food irradiation control, 14:50838 (RA;GB) 
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RADIOSURGERY 


RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

A proton medical accelerator by the SBIR route - an example of 
technology transfer, 14:50389 (J;NL) 

Comparative behavioral toxicity of four sulfhydryl radioprotective 
compounds in mice: Wr2721, cysteamine, diethyldithiocarba- 
mate, and n-acetylcysteine, 14:50840 (R;US) 

Magnetically scanned ion beams for radiation therapy, 14:50831 
(J;NL) 

Modular design of H~ synchrotrons for radiation therapy, 
14:50388 (J;NL) 

RADIOWAVE RADIATION 

See also SOLAR RADIO BURSTS 

Outdoor measurement of SAR (specific absorption rate) in a full- 
sized human model exposed to 29.9 MHz in the near field, 
14:50905 (R;US) 

RADIUM 226 

Estimation of radon potential in the Pacific Northwest using geo- 

logical data, 14:49647 (R;US) 
RADON 

Aerosol microphysics of indoor radon: Annual update, 1 Octo- 
ber 1988-31 August 1989, 14:49651 (R;US) 

Aerosol microphysics of indoor radon: Comprehensive report of 
activities, March 1987—August 1989, 14:49652 (R;US) 

Assessment of radiological effect of the indoor radon and its 
progeny, 14:50844 (R;IN) 

Continuous and passive environmental radon monitoring: Mea- 
suring methods and health effects. January 1975-July 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-July 1989, 14:50641 (R;US) 

Investigations and mapping of radon risk areas, 14:50664 
(RA;SE) 

Optimization of filtration for control of exposure to radon 
progeny, 14:50639 (RA;US) 

Radon removal system for indoor air, 14:50640 (RA;US) 

The removal of multi-Curie amounts of radon from a confined 
space by absorption on carbon beds, 14:48932 (RA;US) 

[Radon: Chemical and physical processes associated with its 
distribution and effects], 14:49653 (R;US) 

RADON 222 

Estimation of radon potential in the Pacific Northwest using geo- 
logical data, 14:49647 (R;US} 

[Mutagenicity of radon and radon daughters]: Progress report, 
November 1, 1988—August 31, 1989, 14:50852 (R;US) 

RAIL TRANSPORT 

Electric vehicles. January 1970-July 1989 (Citations from the 
US Patent data base). Report for January 1970-July 1989, 
14:49726 (R;US) 

RAILWAYS 

Human-related circuits fraction in a large complex man-machine 

system, 14:50256 (R;IT) 
RAIN WATER 

Environmental implications of lignite ash on water qualities, 
14:50062 (RA;XA) 

Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 

RAJASTHAN-1 REACTOR 

External radiation monitoring in RAPS environs using TLDs 

(1982-1987), 14:51221 (R;IN) 
RAJASTHAN-2 REACTOR 

External radiation monitoring in RAPS environs using TLDs 

(1982-1987), 14:51221 (R;IN) 
RAMAN EFFECT 

up based automation system for Raman and Rayleigh spec- 

trometers, 14:50547 (R;IN) 
RAMJET ENGINES 

Aircraft engine which uses liquid hydrogen as fuel, 14:49127 
(RA;JP;In Japanese) 

Study on liquid air cycle engine (LACE), 14:49128 (RA;JP;In 
Japanese) 

RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
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RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 


RARE EARTH ALLOYS 
See also CERIUM ALLOYS 
ERBIUM ALLOYS 
EUROPIUM ALLOYS 
GADOLINIUM ALLOYS 
HOLMIUM ALLOYS 
LANTHANUM ALLOYS 
NEODYMIUM ALLOYS 
Formation of intermetallic compounds in binary systems rare 
earths-thallium, 14:49815 (RA;SU;In Russian) 
RARE EARTH COMPLEXES 
See also CERIUM COMPLEXES 
ERBIUM COMPLEXES 
EUROPIUM COMPLEXES 
GADOLINIUM COMPLEXES 
LANTHANUM COMPLEXES 
PRASEODYMIUM COMPLEXES 
TERBIUM COMPLEXES 
Interfacial phenomena and kinetics of the extraction of some 
rare earth and non-ferrous metals by organic acids (Rare 
earths: Gd, Ce, Pr, Nd, Eu.), 14:50096 (RA;SU) 
Linear rule of metal extraction (Metals: rare earths, yttrium, 
etc.), 14:50072 (RA;SU) 
Mathematical modelling as a means of investigation of extrac- 
tion equilibria, 14:50230 (RA;SU) 
Study of effection separation coefficients in the extraction separa- 
tive processes for three rare earth systems, 14:50101 (RA;SU) 
RARE EARTH COMPOUNDS 
See also DYSPROSIUM COMPOUNDS 
EUROPIUM COMPOUNDS 
GADOLINIUM COMPOUNDS 
HOLMIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
MONAZITES 
NEODYMIUM COMPOUNDS 
SAMARIUM COMPOUNDS 


Binding Energy 

Energy of hydrogen bonds in rare earth halide oxalates, 

14:50116 (RA;SU;In Russian) 
Chemical Preparation 

Energy of hydrogen bonds in rare earth halide oxalates, 
14:50116 (RA;SU;in Russian) 

Interactions in the systems based on copper, barium and rare 
earth compounds, technology aspects, 14:50110 (RA;SU;In 
Russian) 

Physicochemical foundations of preparation of high-purity alkyl 
compounds of the 2-6-th group elements, 14:50128 
(RA;SU;In Russian) 

Purification of rare earth, zirconium and hafnium fluorides from 
oxide impurities, 14:50138 (RA;SU;In Russian) 

Crystal Growth 

Growth and properties of high-temperature superconductor crys- 
tals of RBagCu307_, and LapCuO, type and behavior of these 
compounds at high temperature, 14:50168 (RA;SU;In Russian) 

Growth of high-temperature monocrystals in the systems 
Ln2O3-BaO(SrO)-CuO (Ln = rare earths and Y) and their 
characteristics, 14:50169 (RA;SU;In Russian) 

Preparation of poly- and monocrystals of LnBazCu307_, (Ln - 
Y, Sm, Gd, Dy, Ho, Er) compounds from melt, 14:50173 
(RA;SU;In Russian) 

Crystal Lattices 

Structural and spectral-luminescence study of compounds 
CaRMgNbOg (R-rare earths) and CaR,_,Nd,MgNbOg (R-La, 
Gd), 14:50107 (RA;SU;In Russian) 

Diffusion 

Mutual diffusion of metallic components in the systems 
LnRO3(Ln=La, Pr, Nd, Eu, Sm, Gd; R=Co, Mn, Fe), 14:50117 
(RA;SU;In Russian) 

Enthalpy 

Enthalpies of formation of the monofluorolanthanide complexes, 

14:50190 (J;US) 





Luminescence 

Structural and spectral-luminescence study of compounds 
CaRMgNb0O, (R-rare earths) and CaR;_,Nd,MgNbOg (R-La, 
Gd), 14:50107 (RA;SU;In Russian) 

Phase Studies 

Control of elemental and phase composition of films synthe- 
sized with participation of lanthanide organometallic 
compounds, 14:50076 (RA;SU;In Russian) 

Interactions in the systems based on copper, barium and rare 
earth compounds, technology aspects, 14:50110 (RA;SU;In 
Russian) 

Purification 

Physicochemical foundations of preparation of high-purity alkyl 
compounds of the 2-6th group elements, 14:50128 
(RA;SU;In Russian) 

Purification of rare earth, zirconium and hafnium fluorides from 
oxide impurities, 14:50138 (RA;SU;In Russian) 

Quantitative Chemical Analysis 

Control of elemental and phase composition of films synthe- 
sized with participation of lanthanide organometallic 
compounds, 14:50076 (RA;SU;In Russian) 

Superconductors 

Growth and properties of high-temperature superconductor crys- 
tals of RBagCu307_, and LagCuO, type and behavior of these 
compounds at high temperature, 14:50168 (RA;SU;in Russian) 

Growth of high-temperature monocrystals in the systems 
Ln2O3-BaO(SrO)-CuO (Ln = rare earths and Y) and their 
characteristics, 14:50169 (RA;SU;In Russian) 

Preparation of poly- and monocrystals of LnBapCu3z07_, (Ln - 
Y, Sm, Gd, Dy, Ho, Er) compounds from melt, 14:50173 
(RA;SU;in Russian) 

RARE EARTH ISOTOPES 
See also DYSPROSIUM ISOTOPES 
ERBIUM ISOTOPES 
SAMARIUM ISOTOPES 

Alpha-particle and proton probes of nuclear shapes in the rare 
earth and mass 80 regions, 14:51164 (R;US) 

Nuclear spectroscopy in the rare earth region near the proton 
drip line, 14:51128 (R;US) 

RARE EARTH NUCLEI! 
See also CERIUM 141 
EUROPIUM 152 
EUROPIUM 154 
LANTHANUM 130 
LANTHANUM 140 
YTTERBIUM 160 

Decay of neutron deficient Eu, Sm and Pm isotopes near the 
proton drip line, 14:51141 (J;NL) 

Empirical proton-neutron interaction energies. Linearity and sat- 
uration phenomena, 14:51200 (J;NL) 

RAW MATERIALS 

Capacity vulnerability indicators for strategic and critical materi- 

als. Final report, October 1986-June 1988, 14:49600 (R;US) 
RAYLEIGH SCATTERING 

up based automation system for Raman and Rayleigh spec- 

trometers, 14:50547 (R;IN) 
RCNP CYCLOTRON 

Experimental projects in heavy-ion secondary beam course, 
14:50370 (RA;JP;In Japanese) 

lon optical design of the new spectrograph at RCNP, 14:50434 
(RA;JP) 

Neutron experimental hall of the cyclotron cascade project, 
14:50435 (RA;JP;In Japanese) 

RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
TRANSIENT OVERPOWER ACCIDENTS 
Computerized Simulation 

Quantifying reactor safety margins. Part 2. Characterization of 

important contributors to uncertainty, 14:49486 (RA;US) 


REACTOR ACCIDENTS 
Reactor Simulators 


Data Base Management 

Constitution of an incident data base suited to statistical analy- 
sis and examples, 14:49433 (R;IT) 

ESFAS: An information system on worldwide nuclear power sta- 
tions, 14:49442 (R;IT) 

Detection 

ARAC: A computer-based emergency dose-assessment ser- 

vice, 14:50809 (R;US) 
Environmental Effects 

System for prediction of environmental emergency dose infor- 

mation, 14:49471 (RA;JP;In Japanese) 
Fallout 

Alto Lazio NPP environmental lab: first year of activities, 
14:50672 (RA;IT;In Italian) 

Automatic monitoring of ionizing radiations in the environment: 
Feasibility study (network design, instrumentation), 14:50669 
(RA;IT;In Italian) 

Deposition of cesium and contamination of certain products: A 
correlation study, 14:50668 (RA;IT) 

Measurements in Northern Italy of environmental gamma expo- 
sure (due to Chernobyl), 14:50667 (RA;IT;iIn Italian) 

Fallout Deposits 

Adriatic Sea aquatic organisms: Contamination after Chernobyl, 
14:50735 (RA;IT;In Italian) 

Contamination, from Chemobyl, of environmental matrices in 
the Po River Valley area (Italy), 14:50666 (RA;IT;In Italian) 

Land to water radionuclide (Chernobyl related) migration in the 
Po River delta (Italy), 14:50734 (RA;IT;In Italian) 

Radioecological consequences due to Chemobyl fallout in 
Northern Italy, 14:50670 (RA;IT;In Italian) 

Some radioecological aspects on the radioactive impact of the 
Chernobyl reactor accident upon the Greek marine environ- 
ment, 14:50736 (RA;IT) 

Survey of radiological consequences of the Chernobyl accident 
in the EAES member states, 14:50674 (RA;IT) 

First Aid 

Further studies into the emergency medical care of radiation ac- 

cidents, 14:49472 (RA;JP;in Japanese) 
Forecasting 

System for prediction of environmental emergency dose infor- 

mation, 14:49471 (RA;JP;in Japanese) 
Information Systems 

A guide to technical information regarding TMI-2 [Three Mile Is- 

land Unit 2], 14:49520 (J;US) 
M Codes 

SCDAP/RELAPS/MOD2 code manual: RELAPS5 code structure, 
system models, and solution methods, 14:49492 (R;US) 

SCDAP/RELAP5S/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 

Manuals 

Handbook of disturbances in PWRs, part 2, 14:49293 (R;SE;In 

Swedish) 
R Codes 

SCDAP/RELAP5/MOD2 code manual: RELAPS code structure, 
system models, and solution methods, 14:49492 (R;US) 

SCDAP/RELAP5/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 


Radiation Effects 
Observations on health outcome studies of exposure of the 
worker and the general population during the nuclear reactor 
accident at three mile island, 14:49521 (J;US) 
Radiation Monitoring 
Environmental radiation monitoring: methodologies, 14:50671 
(RA;IT;In Italian) 
Radionuclide Migration 
Radioactivity in the air in Italy after the Chernobyl accident, 
14:50637 (RA;IT;In Italian) 
Reactor Simulators 
SCDAP/RELAP5/MOD2 code manual: RELAPS5 code structure, 
system models, and solution methods, 14:49492 (R;US) 
SCDAP/RELAP5/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 
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REACTOR ACCIDENTS 
Reporting Requirements 


Reporting Requirements 
Properties of incident reporting systems in relation to statistical 
trend and pattern analysis, 14:49435 (R;IT) 


S Codes 

SCDAP/RELAPS5/MOD2 code manual: RELAP5 code structure, 
system models, and solution methods, 14:49492 (R;US) 

SCDAP/RELAP5/MOD2 code manual: SCDAP code structure, 
models, and solution methods, 14:49493 (R;US) 

System for prediction of environmental emergency dose infor- 
mation, 14:49471 (RA;JP;ln Japanese) 

System Failure Analysis 
Fuzzy diagnosis, 14:49394 (R;IT) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Discussion of an informative system set-up for the registration 
and processing of reliability data on FBR components: Appli- 
cation to design and safety studies and plant exploitation 
improvement, 14:49312 (R;IT) 

Earthquake experiments at the HDR (Heibdampf reaktor) test 
facility, 14:49240 (RA;IT) 

Earthquake simulation, actual earthquake monitoring, and ana- 
lytical methods for soil-structure interaction investigation, 
14:50250 (RA;IT) 

Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 

Experimental qualification of nuclear components, 14:49277 
(RA;IT) 

Experimental research project on the dynamic behavior of 
Garigliano NPP (Italy), 14:49338 (RA;IT) 

Final developments, validation and technology transfer for AE 
and SAFT-UT, 14:49255 (RA;US) 

Final evaluation of advanced and current leak detection sys- 
tems, 14:49256 (RA;US) 

NPP equipment maintenance management support system 
based on statistical analysis of maintenance history data, 
14:49344 (R;IT) 

On- site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. International 
ENEA/IMES/ENS specialist meeting, Bologna-Brasimone, 4-7 
May 1987, 14:49335 (R;IT) 

On-site testing and seismic monitoring of nuclear plants: State- 
of-the-art in Italy, 14:49336 (RA;IT) 

Review of seismic tests for qualification of components and vali- 
dation of methods, 14:49342 (RA;IT) 

Role of field testing and shaking-table tests on full-scale struc- 
tures for NPP seismic safety, and its relation to computational 
mechanics, 14:49339 (RA;IT) 

Seismic responses of a pool-type fast reactor with different core 
support designs, 14:49427 (R;US) 

Trend analysis on component level using PSA (NPP safety), 
14:49441 (R;IT) 

REACTOR CONTROL SYSTEMS 

Trend evaluation of incident and failure data from Japanese nu- 

clear power plants, 14:49368 (R;IT) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Analysis of RVACS test 2F-L for COMMIX validation, 14:49423 
(R;US) 
BWR hydrogen water chemistry guidelines: 
14:49244 (R:US) 
Containment cooling: 
14:49261 (RA;US) 
Enriched boric acid for PWR application: Cost evaluation study 
for a twin-unit PWR: Final report, 14:49382 (R;US) 

Ex-vessel fuel characterization results in the reactor building, 
14:49518 (J;US) 

Fuzzy diagnosis, 14:49394 (R;IT) 


1987 Revision, 


improved cooling coil effectiveness, 
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Nuclear plant aging research on high pressure injection sys- 
tems, 14:49490 (R;US) 

On-line leak sealing: A guide for nuclear power plant mainte- 
nance personnel, 14:49351 (R;US) 

Pressure loadings of Soviet-designed VVER [Water-Cooled, 
Water-Moderated Energy Reactor] reactor release mitigation 
structures from large-break LOCAs, 14:49426 (R;US) 

Response of Soviet-designed VVER-440 steam generator ves- 
sel to pressurization, 14:49429 (R;US) 

SCDAP/RELAP5/MOD2 code manual: User's guide and input 
requirements, 14:49495 (R;US) 

TMI-2 [Three Mile Island Unit 2] ex-vessel defueling, 14:49536 
(J;US) 

REACTOR CORES 

Advanced neutron source design: burnout heat flux correlation 
development, 14:49405 (J;US) 

Compact core reactor project of the technical university of Mu- 
nich, 14:49401 (J;US) 

Development of 3-D core simulation methods for fast breeder 
reactor cores, 14:49318 (R;IN) 

Melt propagation and oxidation in core debris beds, 14:49505 
(R;US) 

Overview of the ANS project, 14:49400 (J;US) 

Prolonged fuel burnup in advanced LWRs, 14:49290 (RA;XA) 

Reactor physics methods for the preconceptual core design of 
the advanced neutron source, 14:49406 (J;US) 

Seismic responses of a pool-type fast reactor with different core 
support designs, 14:49427 (R;US) 

Thermal-hydraulic mixing in the split-core ANS reactor design, 
14:49409 (J;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
1, Mathematical modeling: Revision 3, 14:49455 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
2, User's manual: Revision 3, 14:49456 (R;US) 

VIPRE-01: A thermal-hydraulic code for reactor cores: Volume 
3, Programmer's manual: Revision 3, 14:49457 (R;US) 


REACTOR DECOMMISSIONING 
Decommissioning of nuclear plant: timing, cost and regulation, 
14:49327 (J;GB) 
Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware, 14:49483 (RA;US) 
Radionuclide source term measurements for decommission as- 
sessments (B2880-7), 14:49477 (RA;US) 


REACTOR DISMANTLING 

An overview of nuclear criticality safety performed to support 
TMI-2 [Three Mile Island Unit 2] defueling, 14:49545 (J;US) 

Dose reduction: Trim personnel transit exposure to the RB defu- 
eling platform and reduce defueling exposure, 14:49528 (J;US) 

Review of radiation shielding concerns associated with the TMI- 
2 [Three Mile Island Unit 2] defueling system, 14:49529 (J;US) 

TMI-2 [Three Mile Island Unit 2] core region defueling, 14:49535 
(J;US) 

TMI-2 [Three Mile Island Unit 2] preparations for defueling, 
14:49534 (J;US) 

TMI-2 [Three Mile Island Unit 2] reactor vessel head and 
plenum removal, 14:49531 (J;US) 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 


REACTOR FUELS 
See NUCLEAR FUELS 


REACTOR INSTRUMENTATION 
Instrument validation system of general application, 14:49367 
(R;IT) 
Trend evaluation of incident and failure data from Japanese nu- 
clear power plants, 14:49368 (R;IT) 


REACTOR KINETICS 
Cross-section processing methodology used to design the ad- 
vanced neutron source reactor, 14:49407 (J;US) 
Radiation transport calculations for the ANS beam tubes, 
14:49408 (J;US) 
REACTOR LICENSING 
TMI-2 [Three Mile Island Unit 2] licensing history, 14:49546 (J;US) 





REACTOR MAINTENANCE 


NPP equipment maintenance management support system 
based on statistical analysis of maintenance history data, 
14:49344 (R;IT) 


REACTOR MATERIALS 


See also NUCLEAR FUELS 

Aging studies on materials from the Shippingport reactor, 
14:49292 (RA;US) 

Biennial activity report of Metallurgy Programme - 1985 and 
1986, 14:49793 (R;IN) 

Degraded Piping Program - Phase II, 14:49291 (RA;US) 

Environmentally assisted cracking in light water reactors, 
14:49252 (RA;US) 

Evaluation and improvement in nondestructive examination 
(NDE) reliability for inservice inspection of light water reac- 
tors, 14:49254 (RA;US) 

Long-term aging embrittlement of cast duplex stainless steels in 
LWR (light water reactor) systems, 14:49253 (RA;US) 

Material problems of current interest in the nuclear reactor tech- 
nology, 14:49267 (R;SE;in Swedish) 

Review of the status of nondestructive measurement techniques 
to quantify material property degradation due to aging and 
planning for further evaluation, 14:49258 (RA;US) 

Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 
[Flaw assessment methodology and inelastic analysis of LMFBR 
reactor structures and components, Tokyo and Hitachi City, 
Japan, July 11-15, 1988]: Foreign trip report, 14:49320 (R;US) 


REACTOR MONITORING SYSTEMS 


Seismic monitoring of the Creys-Mailville plant: Problems raised 
by the seismic behavior of a fast breeder reactor, 14:49310 


(RA; IT) 


REACTOR OPERATION 


See also REACTOR START-UP 

Experience in performing trends and patterns analysis of nu- 
clear power plant operational data, 14:49447 (R;IT) 

Load factor trend in light water reactor units, 14:49370 (R;IT) 

Operating experience and TPA: The Italian perspective, 
14:49371 (R;IT) 

Piant operation data collection and data-base management us- 
ing NIC system, 14:49445 (R;IT) 

Preliminary study of problems concerning the operating experi- 
ence activity in the light of the modern approach to quality 
management systems by means of actual operational data re- 
lated to a nuclear power plant, 14:49369 (R;IT) 

Trend and pattern analysis of human performance problems at 
the Swedish nuclear power plants, 14:49438 (R;IT) 

Trend and pattern analysis of operational data through coopera- 
tion between OECD countries, 14:49451 (R;IT) 

Trends of significant operating events in assessing program- 
matic issues, 14:49436 (R;IT) 


REACTOR PHYSICS 


Activity report of Reactor Physics Division - 1987, 14:49329 (R;IN) 

Activity report of Reactor Physics Section - 1985, 14:49332 (R;IN) 

Department of Energy Technology. Annual progress report 1 
Jan - 31 Dec 1988, 14:51563 (R;DK) 

Reactor physics computer code development for neutronic de- 
sign, fuel-management, reactor operation and safety analysis 
of PHWRs, 14:49300 (R;IN) 


REACTOR PROTECTION SYSTEMS 


Caorso nuclear power plant: Condition prior to start-up after 
fourth refueling, 14:49242 (R;IT;In Italian) 

Protection system of low temperature thermo-supply nuclear re- 
actor, 14:49364 (R;CN;In Chinese) 

The backfitting process and its verification (Caorso NPP trend 
and pattern analysis), 14:49434 (R;IT) 


REACTOR SAFETY 


Exploratory trend and pattern analysis of Caorso (Italy) plant 
through the TENDA program, 14:49448 (R;IT) 

Fuzzy diagnosis, 14:49394 (R;IT) 

Montalto di Castro plant (Italy) safety level, 14:49243 (R;IT;In 
Italian) 

Planned intrinsic and passive safety reactors: Progress report, 
14:49397 (R;IT;In Italian) 


REACTOR TECHNOLOGY 


Review of seismic tests for qualification of components and vali- 
dation of methods, 14:49342 (RA;IT) 
Data Analysis 
New guides and practices for incident analyses in the CSN 
(Spain), 14:49443 (R;IT) 
Operating experience and TPA: The Italian perspective, 
14:49371 (R;IT) 
Properties of incident reporting systems in relation to statistical 
trend and pattern analysis, 14:49435 (R;IT) 
Trend analysis on component level using PSA (NPP safety), 
14:49441 (R;IT) 
Trend and pattern analysis of operational data through coopera- 
tion between OECD countries, 14:49451 (R;IT) 
Data Base Management 
CESAS: Computerized event sequence abstracting system out- 
lines and applications, 14:49450 (R;IT) 
Constitution of an incident data base suited to statistical analy- 
sis and examples, 14:49433 (R;IT) 
ESFAS: An information system on worldwide nuclear power sta- 
tions, 14:49442 (R;IT) 
Spanish operational data management system design (DACNE 
project), 14:49446 (R;IT) 
Failure Mode Analysis 
Multivariate statistical methodology, using nuclear power plant 
operational data, for detection of degradation and failure 
trends, 14:49449 (R;IT) 
Human Factors 
Analysis and evaluation of information on human errors relevant 
to operation and maintenance of nuclear power plants, 
14:49452 (R;IT) 
Trend and pattern analysis of human performance problems at 
the Swedish nuclear power plants, 14:49438 (R;IT) 
laea Safeguards 
Preliminary study of problems concerning the operating experi- 
ence activity in the light of the modern approach to quality 
management systems by means of actual operational data re- 
lated to a nuclear power plant, 14:49369 (R;IT) 
Information Systems 
Trends of significant operating events in assessing program- 
matic issues, 14:49436 (R;IT) 
Meetings 
Models and data requirements for human reliability analysis. 
Report of a consultants meeting held in Laxenburg, 7-11 De- 
cember 1987, 14:49461 (R;XA) 
Probabilistic Estimation 
Probabilistic safety assessment of Narora Atomic Power 
Project, 14:49302 (R;IN) 
Retrofitting 
The backfitting process and its verification (Caorso NPP trend 
and pattern analysis), 14:49434 (R;IT) 
Seismic Detection 
The role of the seismic safety and monitoring systems in the 
PEC fast reactor, 14:49341 (RA;IT) 


Technology Impacts 
First generation to intrinsically safe reactors: safety aspects 
(Italian nuclear policy), 14:49454 (R;IT;In Italian) 
REACTOR SIMULATORS 
Laboratory apparatus for measuring operating parameters for a 
selective catalytic reduction application to NO, abatement, 
14:48906 (RA;US) 
REACTOR SITES 
In-situ determination of the dynamic properties of thinly-layered 
rock to evaluate rock-structure interaction at a nuclear power 
plant site, 14:50918 (RA;IT) 
REACTOR START-UP 
Simulated experimental study on start-up of low temperature 
heating reactor, 14:49238 (R;CN;In Chinese) 
REACTOR TECHNOLOGY 
Argentine activities within the IWGATWR framework, 14:49304 
(RA;XA) 
Biennial activity report of Reactor Engineering Laboratory - 1983 
and 1984, 14:49328 (R;IN) 
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REACTOR TECHNOLOGY 


Second meeting of the International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors, Helsinki, 
6-9 June 1988. Summary report. Pt.2, 14:49249 (R;XA) 

REACTOR VESSELS 

Dynamic analysis of the PEC fast reactor vessel: On-site tests 
and mathematical models, 14:49309 (RA;IT) 

Helium embrittlement cracking during patch welding in Savan- 
nah River C-reactor, 14:49410 (R;US) 

Methods for prestressing the 1/5 scale model of reinforced con- 
crete vessel, 14:49358 (RA;SU;In Russian) 

Resistance welding large parts, 14:49348 (R;US) 

Response of a pool-type LMR [liquid metal reactor] to seismic 
loads, 14:49428 (R;US) 

Seismic reliability tests for large components and equipment of 
nuclear power plants, 14:49365 (RA;IT) 

Seismic response analysis of the PEC fast reactor building, 
14:49311 (RA;IT) 

REACTORS 
See also LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PROCESS HEAT REACTORS 
PRODUCTION REACTORS 
PULSED REACTORS 
WATER COOLED REACTORS 

Flow resistance of HEPA filters in supersaturated airstreams, 
14:49390 (RA;US) 

Modeling of thermal and hydrodynamic aspects of molten 
jet/water interactions, 14:49422 (R;US) 

REAL TIME SYSTEMS 

Northeast Artificial Intelligence Consortium annual report for 
1987. Volume 7. Parallel, structural, and optimal techniques in 
vision. Interim report, December 1986-December 1987, 
14:51568 (R;US) 

RECEIVERS (SOLAR) 

See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 

See CHROMOSOMAL ABERRATIONS 
RECOMBINANT DNA 

Highly conserved repetitive DNA sequence, (TTAGGG)p,, present 

at the telomeres of human chromosomes, 14:50806 (J;US) 

RECORDED INFORMATION 

See INFORMATION 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECYCLING (FUEL) 

See REPROCESSING 
REDUCTASES 

See OXIDOREDUCTASES 
REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 
REFRACTORY METALS 

High-resolution core level studies of interdiffusion and reaction 
at metal-semiconductor interfaces, 14:50024 (BA;US) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

REFRIGERATION 

Selection of the energy-efficient enhancement geometry for 

single-phase turbulent flow inside tubes, 14:50313 (R;US) 
REFRIGERATORS 

New technology applications for high heat flux thermal design, 
14:51505 (BA;US) 

Rigid polyurethane foams in refrigeration. January 1973-July 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for January 1973-July 1989, 
14:50013 (R;US) 

REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Refuse burning in cement kilns. Demonstration at Blue Circle 
Westbury Works, 14:49134 (R;GB) 
REGGE POLES 
Duality and glueballs, 14:51014 (RA;BR;In Portuguese) 
REGION X 
See FEDERAL REGION X 


622 ERA Vol. 14, No. 23 


REGIONAL ANALYSIS 
Climate projections with regional resolution, 14:50629 (R;US) 
REGULATIONS 

See also POLLUTION REGULATIONS 

Establishing the acceptability of Savannah River Plant waste 
glass, 14:48955 (R;US) 

Recommended changes to waste acceptance preliminary speci- 
fications: Revision 1, 14:49039 (R;US) 

REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REGULATORY GUIDES 

Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 

Surveillance data bases, analysis, and standardization program 
1988 annual report, 14:49250 (RA;US) 

REINFORCED CONCRETE 

Methods for ultimate load analysis of concrete containments: 

Phase 3: Final report, 14:49349 (R;US) 
REINFORCED MATERIALS 

See also REINFORCED CONCRETE 

Conference on fossil energy materials: Program and abstracts, 
14:48762 (R;US) 

RELEASE (FISSION PRODUCT) 

See FISSION PRODUCT RELEASE 
REM 

See DOSE EQUIVALENTS 
REMEDIAL ACTION 

DOE integration of the NEPA and CERCLA processes, 
14:49101 (RA;US) 

Environmental compliance at U.S. Department of Energy FUS- 
RAP (Formerly Utilized Sites Remedial Action Program) sites, 
14:49051 (RA;US) 

Model provisions for DOE Federal 
14:49100 (RA;US) 

Strategic alternatives ranking methodology: Multiple RCRA in- 
cinerator evaluation test case, 14:49056 (RA;US) 

REMOTE SENSING 

Massively parallel image recognition systems for remotely 
sensed data. Progress report, December 1987-December 
1988, 14:51571 (R;US) 

REMOTE VIEWING EQUIPMENT 

Distance and clearance perception using forward-looking, vehic- 
ular television systems, 14:50277 (R;US) 

The design and manufacture of television systems for inspection 
and maintenance in the JET torus, 14:51550 (J;US) 

REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 
See also HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
REPROCESSING 
Expert systems in nuclear fuel reprocessing, 14:48904 (RA;SU) 
REPUBLIC OF KOREA 
[Energy sector issues in Korea, Seoul, Korea, July 30—August 
11, 1989]: Foreign trip report, 14:49563 (R;US) 
RESEARCH REACTORS 
See also CABRI REACTOR 

HFIR REACTOR 

R-1 REACTOR 

R-2 REACTOR 

R2-0 REACTOR 

SPERT-1 REACTOR 

Advanced neutron source design: burnout heat flux correlation 
development, 14:49405 (J;US) 

Compact core reactor project of the technical university of Mu- 
nich, 14:49401 (J;US) 

Critical flow velocities for involute parallel fuel plate assemblies, 
14:49404 (J;US) 

Cross-section processing methodology used to design the ad- 
vanced neutron source reactor, 14:49407 (J;US) 


Facility Agreements, 





Fuel for the advanced neutron source-performance testing and 
fabrication development, 14:49403 (J;US) 

Neutron-physical characteristics of the TVRM-100 reactor with 
ten ring fuel channels, 14:49398 (R;SU;In Russian) 

Overview of the ANS project, 14:49400 (J;US) 

Preliminary design concepts for the advanced neutron source 
reactor systems, 14:49402 (J;US) 

Radiation transport calculations for the ANS beam tubes, 
14:49408 (J;US) 

Reactor physics methods for the preconceptual core design of 
the advanced neutron source, 14:49406 (J;US) 

The advanced neutron source safety approach and plans, 
14:49432 (R;US) 

Thermal-hydraulic mixing in the split-core ANS reactor design, 
14:49409 (J;US) 

RESERVOIR ROCK 

A field experiment of improved steamdrive with in-situ foaming, 
14:48857 (J;US) 

A viscoelastic constitutive model for determining in-situ stress 
magnitudes from anelastic strain recovery of core, 14:48858 
(J;US) 

Depositional and diagenetic history of the edgecliff reefs of New 
York and Ontario (Middle Devonian Onondaga Formation), 
14:50912 (R;US) 

Relationship between elastic velocity and porosity of reservoir 
rocks, 14:48851 (RA;JP;In Japanese) 

Some applications of magnetic susceptibility logging to soil 
ground, 14:49182 (RA;JP;in Japanese) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
MOBILE HOMES 

Affordable housing through energy conservation: A guide to de- 
signing and constructing energy efficient homes: PEAR 
[Program for Energy Analysis of Residences] 2.1 user's man- 
ual, 14:49654 (R;US) 

Recommendations for energy conservation standards for new 
residential buildings: Volume 3, Introduction and background 
to the standard development effort, 14:49672 (R;US) 

Research program on renovation 1986-1988. Summary report 
3. Town and neighbourhoods as an object of renovation, 
14:49717 (R;Fl;In Finnish) 

RESIDENTIAL SECTOR 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 2. Topical report, 14:49589 (R;US) 

Electric and gas rates for the residential and commercial sec- 
tors: 1988. Volume 1. Topical report, September 1988-March 
1989, 14:49588 (R;US) 

RESIDUAL INTERACTIONS 

Deformed ODD-ODD nuclei: Matrix elements for the residual n- 
p interaction and patterns of alternating perturbations in level 
spacings, 14:51199 (R;US) 

RESIDUAL STRESSES 
Modeling and experimental measurements of residual stress us- 
ing synchrotron radiation: Final report, 14:50323 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Long-term properties of TVO’s bituminized resins, 14:49045 
(R;Fl) 

Polymer radiation curing: Polyolefins and acrylics. January 
1970-July 1989 (Citations from the NTIS data base). Report 
for January 1970-July 1989, 14:50012 (R;US) 

Viscous-elastic and strength properties of irradiated composition 
on base of the EhD-22 resin, 14:50320 (RA;SU;In Russian) 

RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY SURVEYS 

Study on accuracy of resistivity modeling by MT method, 

14:49183 (RA;JP;In Japanese) 


RHODIUM 


RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 

See also CAVITY RESONATORS 

Three dimensional finite element calculations of an experimen- 
tal quartz rotation sensor, 14:50552 (R;US) 

RESOURCE DEPLETION 

Optimal decisions with reduction of uncertainty over time. An 

application to oil production, 14:51577 (R;NO) 
RESOURCE RECOVERY ACTS 

RCRA (Resource Conservation and Recovery Act) Facility 
Investigation (RFI) guidance. Volumes 1 through 4. Interim re- 
port (Final), 14:50686 (R;US) 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

Status report for the working group on hazardous and mixed 
waste, 14:49063 (RA;US) 

Used oil and its regulation in the United States. Master's thesis, 
14:48868 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 

RESPIRATORS 
Respiratory protection-lessons learned at TMI [Three Mile Is- 
land], 14:49526 (J;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 

See also LUNGS 

Chernobyl radioactive aerosols in Italy: Particle size and con- 
centration, 14:50636 (RA;IT;In Italian) 

Examination of the cell and mucous distribution in the airways of 
the lung: Performance report, 14:50889 (R;US) 

RESPIRATORY SYSTEM DISEASES 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

RESUSPENSION 
See PARTICLE RESUSPENSION 
RETINA 
Treatment of laser-induced retinal injuries. Annual report, Octo- 
ber 1987-September 1988, 14:50906 (R;IL) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 

Application of the Integrated-Blanket-Coil concept to a compact 

reversed-field pinch reactor, 14:51506 (D;US) 
RF SYSTEMS 

High-powered, solid-state RF systems, 14:50539 (BA;US) 

Progress report on new RF breakdown studies in an S-band 
structure at SLAC, 14:50465 (BA;US) 

Testing URMEL-3D by modeling a ferrite-tuned rf cavity, 
14:50463 (BA;US) 

RFLPS 

Highly polymorphic RFLP probes as diagnostic tools, 14:50810 

(BA;US) 
RHENIUM ALLOYS 

Preparation of high purity and monocrystalline ternary solid so- 
lutions of nickel-rhenium-molybdenum, 14:49833 (RA;SU;In 
Russian) 

Use of method of chemical transport reactions for tungsten- 
rhenium coatings fabrication, 14:49828 (RA;SU;In Russian) 

RHIZOBIUM 

[Genetics and biochemistry of Rhizobium meliloti acidic extra- 
cellular heteropolysaccharide and its role in nodulation]: Final 
technical report, 14:49150 (R;US) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 
RHODIUM 

Methods for dissolving and separating palladium, rhodium and 

ruthenium from the dissolver residue of a reprocessing plant 
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for fast breeder reactor fuel. Final report, 14:48897 (R;DE;In 
German) 
RHODIUM 103 TARGET 

Non-equilibrium component in photoneutron spectra from inter- 

mediate and heavy nuclei, 14:51078 (RA;SU;in Russian) 
RHODIUM COMPLEXES 

Estimation of the Rh-Rh bond dissociation energy in the (oc- 
taethylporphyrinato)rhodium(Il) dimer by ‘H NMR _ line 
broadening, 14:50205 (J;US) 

Ruthenium, rhodium, and iridium complexes of thiophene and 
benzo(b)thiophenes: Models for catalytic hydrodesulfuriza- 
tion, 14:48785 (D;US) 

Synthesis and excited-state properties of rhodium(III) terpyridine 
complexes, 14:50194 (J;US) 

RHODIUM COMPOUNDS 

Binuclear transition-metal complexes as new reagents for selec- 
tive cross-linking of proteins. Coordination of cytochrome c to 
dirhodium(Il) :-tetraacetate, 14:50802 (J;US) 

RHODOPSEUDOMONAS 

Measurement of the extent of electron transfer to the bacterio- 
pheophytin in the M-subunit in reaction centers of 
Rhodopseudomonas viridis, 14:50088 (R;US) 

RHODOPSIN 
Independent photocycles of the spectrally distinct forms of bac- 
teriorhodopsin, 14:50804 (J;US) 
RIBONUCLEIC ACID 
See RNA 
RICCATI EQUATION 
Multiparameter exactly integrable models on nontrivial mani- 
folds, 14:51386 (RA;SU;In Russian) 
RIEMANN WAVES 
See SHOCK WAVES 
RING CURRENTS 
Nonlinear interaction of energetic ring current protons with mag- 
netospheric hydromagnetic waves, 14:50958 (R;US) 

RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Assessment of radiological effect of the indoor radon and its 
progeny, 14:50844 (R;IN) 

RISOE NATIONAL LABORATORY 

Agricultural research department. Annual report 1988, 14:51562 
(R;DK;In Danish) 

Department of Energy Technology. Annual progress report 1 
Jan - 31 Dec 1988, 14:51563 (R;DK) 

RIVER DELTAS 
Land to water radionuclide (Chernoby! related) migration in the 
Po River delta (Italy), 14:50734 (RA;IT;In Italian) 
RIVERS 
See also COLUMBIA RIVER 
PO RIVER 

Mercury in the Calcasieu River/lake Complex, Louisiana, 

14:50731 (J;US) 
RNA 

Gamma radiolysis of RNA: An ESR and spin-trapping study, 

14:50842 (R;US) 
ROAD TESTS 

Driving conditions on country roads, in towns and on motor- 

ways, 14:49711 (R;DE;in German) 
ROAD TRANSPORT 

Energy consumption of passenger traffic outside the metropoli- 

tan area, 14:49684 (R;DK;In Danish) 
ROBOTS 

Conception, design, and development of the RRV [remote re- 
connaissance vehicle] and the RWV [remote work vehicle], 
14:49543 (J;US) 

Criteria development of remotely controlled mobile devices for 
TMI-2 [Three Mile Island Unit 2], 14:49542 (J;US) 


Implementation of remote equipment at TMI-2 [Three Mile Is- 
land Unit 2], 14:49544 (J;US) 

Robotic characterization of the elevation of the TMIl-2 [Three 
Mile Island Unit 2] reactor building, 14:49517 (J;US) 

[Navigation of robotic systems]: Foreign trip report, August 10, 
1989—August 29, 1989, 14:50272 (R;US) 

ROCK MECHANICS 

Documentation of spectrom-32: A finite element thermome- 
chanical stress analysis program; Volume 1, Revision 0, 
14:48944 (R;US) 

Documentation of spectrom-32: A finite element thermome- 
chanical stress analysis program; Volume 2, Revision 0, 
14:48945 (R;US) 

ROCKET ENGINES 

Aircraft engine which uses liquid hydrogen as fuel, 14:49127 
(RA;JP;In Japanese) 

The beginnings, 14:49415 (J;US) 

ROCKS 

Containment of cavity gas in fractured or rubblized emplace- 
ment media, 14:50580 (R;US) 

Iridium abundance measurements across bio-event horizons in 
the fossil record, 14:50914 (R;US) 

Rock mass modification around a nuclear waste repository in 
welded tuff, 14:49009 (R;US) 

The effect of contact area on the permeability of fractures, 
14:50930 (R;US) 

Thermal stress microfracturing of crystalline and sedimentary 
rock: Annual progress report, 14:50929 (R;US) 


ROCKY FLATS PLANT 
Probabilistic risk assessment of earthquakes at the Rocky Flats 
Plant and subsequent upgrade to reduce risk, 14:50921 (R;US) 
ROD PUMPS 
S.B.|. pump, 14:50260 (RA;JP;In Japanese) 


RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 

Heat and mass transfer through porous media, 14:49669 (R;US) 

Performance of a novel bump-control pillar-extracting technique 
during room-and-pillar retreat coal mining. Report of Investi- 
gations/1989, 14:48822 (R;US) 

Practical considerations in longwall face and gate road support 
selection and utilization. Information Circular/1989, 14:48825 
(R;US) 

Safety evaluations of longwall roof supports. Information circu- 
lar/1989, 14:48824 (R;US) 

ROOM AND PILLAR MINING 

Performance of a novel bump-control pillar-extracting technique 
during room-and-pillar retreat coal mining. Report of Investi- 
gations/1989, 14:48822 (R;US) 

ROTATING PLASMA 

On the spoke structure in critical velocity rotating plasmas, 

14:51441 (R;SE) 
ROTORS 

Reliability of the Southwest Research Institute TREES [Turbine 
Rotor Examination and Evaluation System] rotor bore inspec- 
tion system: Final report, 14:49203 (R;US) 

RUBBER (NATURAL) 
See NATURAL RUBBER 
RUBBER INDUSTRY 

Health-hazard evaluation report HETA 87-017-1949, United 
Rubber Workers’ International Union, Akron, Ohio, 14:50620 
(R;US) 

RUBIDIUM 82 

Clinical positron imaging of the heart with rubidium-82, 

14:50830 (BA;US) 
RUBIDIUM COMPOUNDS 

See also RUBIDIUM TUNGSTATES 

Zirconium iodide clusters that encapsulate silicon, germanium, 
phosphorus, or pyrex, 14:50182 (J;US) 
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RUBIDIUM TUNGSTATES 

Dependence of micromorphology of epitaxial films of 
self-activated rubidium-neodymium tungstate on growth con- 
ditions, 14:50156 (RA;SU;In Russian) 

RUBY LASERS 
Laser pulse stretching via enhanced closed loop control with 
slow Q-switching, 14:50307 (BA;US) 
RURAL AREAS 
Energy utilization in rural China, 14:49580 (RA;US) 
RUTHENIUM 

Methods for dissolving and separating palladium, rhodium and 
ruthenium from the dissolver residue of a reprocessing plant 
for fast breeder reactor fuel. Final report, 14:48897 (R;DE;In 
German) 

RUTHENIUM COMPLEXES 

4-Cyanopyridine-bridged binuclear and trinuclear complexes of 
ruthenium and iron, 14:50199 (J;US) 

Characteristic vibrational frequencies and normal modes of the 
CCO ligand in trinuclear ketenylidene clusters, 14:50203 (J;US) 

Chemically modified electrodes and related solution studies: 
Technical progress report, January 15, 1989-September 15, 
1989, 14:50211 (R;US) 

Ruthenium, rhodium, and iridium complexes of thiophene and 
benzo(b)thiophenes: Models for catalytic hydrodesulfuriza- 
tion, 14:48785 (D;US) 

RUTHENIUM COMPOUNDS 

See also RUTHENIUM SILICIDES 

Energetics and dynamics of solvent reorganization in charge- 
transfer excited states, 14:50036 (R;US) 

Nonlinear optical waveguides containing a transition metal- 
based dye molecule, 14:50025 (BA;US) 

RUTHENIUM SILICIDES 

Specific heat of URu2Sia: Effect of pressure and magnetic field 
on the magnetic and superconducting transitions, 14:50005 
(R;US) 
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S CODES 

Documentation of spectrom-32: A finite element thermome- 
chanical stress analysis program; Volume 2, Revision 0, 
14:48945 (R;US) 

S PROCESS 
Measurement of the Rb-85 and Rb-87 capture cross sections 
for s-process studies, 14:50949 (J;US) 

S WAVES (SEISMIC) 

See SEISMIC S WAVES 
S-1000 RESONANCES 

See MESONS 
S$-993 RESONANCES 

See F0-975 MESONS 
SAFETY 

See also OCCUPATIONAL SAFETY 

REACTOR SAFETY 

Data specialization for reliability studies. An application to diesel 
units, 14:49303 (RA;XA) 

Development of FREEDOM/CREDO database for LMFBR PSA, 
14:49317 (RA;XA) 

Evaluation of reliability data sources. Report of a technical com- 
mittee meeting held in Vienna, 1-5 February 1988, 14:49219 
(R;XA) 

Methods for combining plant specific operating experience data 
with data from other nuclear power plants in PRA/PSA stud- 
ies, 14:49463 (RA;XA) 

Reliability data acquisition in CEGB nuclear power stations, 
14:49223 (RA;XA) 

Reliability data and safety evaluation of nuclear power plants - 
status and trends in the German Democratic Republic, 
14:49220 (RA;XA) 

Review of initiating events selection and frequencies for PSA 
studies, 14:49228 (RA;XA) 

SAFETY (NUCLEAR) 
See RADIATION PROTECTION 


SAVANNAH RIVER PLANT 


SAFETY (REACTOR) 

See REACTOR SAFETY 
SALINE ZONE 

See OIL SHALES 
SALTS 

Contaminant plume monitoring adjacent to the Kesterson 
Reservoir, California, 14:50699 (R;US) 

SAMARIUM 

Adjustable rare earth quadrupole drift tube magnets, 14:50439 
(BA;US) 

Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 

SAMARIUM COMPOUNDS 

See also SAMARIUM SULFIDES 

Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 

SAMARIUM ISOTOPES 

Preequilibrium emission of protons and isotopic effect in the fast 
neutron-induced (n,p) reactions on heavy elements, 14:51187 
(RA;SU) 

SAMARIUM SULFIDES 

Synthesis of SmS and alloys on its basis, 14:50112 (RA;SU;In 
Russian) 

SAMPLE PREPARATION 

Study of a large rapid ashing apparatus and a rapid dry ashing 
method for biological samples and its application, 14:50511 
(R;CN;In Chinese) 

SANDIA LABORATORIES 

Operating experience with the Sandia terminal switching net- 
work and fiber optic loop, 14:51595 (R;US) 

Progress on the Particle Beam Fusion Accelerator II for light ion 
fusion, 14:50469 (BA;US) 

Sandia National Laboratories: The postwar decade, 14:50577 
(R;US) 

Sandia National Laboratories: The postwar decade, 14:50578 
(R;US) 

SANDSTONES 
Hydraulic fracturing in tight fissured media, 14:48878 (R;US) 
SANITARY LANDFILLS 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

SAVANNAH RIVER PLANT 

A manual accountability system designed to reduce operator er- 
ror, 14:49070 (R;US) 

Accumulation of organic high boilers in the DWPF salt process- 
ing cell decanters, 14:49038 (R;US) 

Biological effects of ionizing radiation - changing worker atti- 
tudes, 14:49060 (RA;US) 

Delisting petition for 300-M saltstone (treated F006 sludge) from 
the 300-M liquid effluent treatment facility, 14:49037 (R;US) 

Human factors in incident investigation, 14:49066 (R;US) 

Integrated model of the Savannah River Plant, Aiken, South 
Carolina, 14:50911 (RA;US) 

Long-term strategy for management of Savannah River Plant 
defense high-level nuclear wastes, 14:48952 (R;US) 

Lotic aquatic ecosystems of the Savannah River Plant: Impact 
evaluation, habitat analyses and the lower food chain commu- 
nities: Volume 1, 14:50697 (R;US) 

Lotic aquatic ecosystems of the Savannah River Plant: Impact 
evaluation, habitat analyses and the lower food chain commu- 
nities: Volume 2, 14:50737 (R;US) 

Online fiber-optic spectrophotometry, 14:48896 (R;US) 

Program plan for TNX Area groundwater characterization wells, 
14:50659 (R;US) 

Savannah River Site presentation materials Attachment C to the 
site evaluation report: New production reactor, 14:49380 
(R;US) 

Site evaluation report: New production reactor, 14:49377 (R;US) 

Technical and project highlights for the Defense Waste Process- 
ing Facility, 14:48956 (R;US) 

Tracking Non-NRC regulatory commitments, 14:49414 (R;US) 

Tritium processing at the Savannah River Site (SRS): Present 
and future, 14:49115 (R;US) 
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SCALE MODELS 

Computer simulation of nondestructive evaluation for computer- 

aided design. Phase 1 final report, 14:50321 (R;US) 
SCANDIUM ALLOYS 

Formation of intermetallic compounds in binary systems rare 

earths-thallium, 14:49815 (RA;SU;In Russian) 
SCHOOL BUILDINGS 

Amendments to the asbestos in schools provisions of TSCA: re- 
port to accompany H.R. 3893. Introduced in the House of 
Representatives, One Hundredth Congress, Second Session, 
June 27, 1988, 14:50647 (B;US) 

SCHROEDINGER EQUATION 

Multiparameter exactly integrable models on nontrivial mani- 
folds, 14:51386 (RA;SU;In Russian) 

On quasistationary states for Eckart potential, 
(RA;SU;In Russian) 

SEALS 

See also SECURITY SEALS 

Problems associated with field-testing of sealing techniques in 
nuclear facilities, 14:49092 (J;US) 

SEALS (MAMMALS) 

See PINNIPEDS 

SEAS 

See also MEDITERRANEAN SEA 

Using oil-spill dispersants on the sea, 14:48869 (R;US) 

[Modeling the distribution of carbon isotopes in the ocean, CO, 
uptake, and CO. exchange and radon measurements, Bern, 
Switzerland and Heidelberg, W. Germany, June 23—August 
31, 1989]: Foreign trip report, 14:50607 (R;US) 

SEAWATER 

Application of remote sensing technique to water quality mea- 
surement, 14:50728 (R;JP;in Japanese) 

Investigation on water exchange with density current by hy- 
draulic model experiments, 14:50353 (R;JP;in Japanese) 

Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 

SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECONDS LIVING RADIOISOTOPES 

See also PLUTONIUM 237 

Short-time activation analysis of environmental materials, 
14:50057 (RA;XA) 

SECTOR CYCLOTRON 
See ISOCHRONOUS CYCLOTRONS 
SECURITY SEALS 

New technology in the design and development of Tamper Indi- 
cating Devices, 14:49073 (R;US) 

Technical support organization efforts in support of IAEA safe- 
guards, 14:49076 (J;US) 

SEDIMENTARY BASINS 

Formulation and application of element methods in the numeri- 

cal simulation of geological basins, 14:48848 (R;NO) 
SEDIMENTS 

Dissolved organic matter and lake metabolism: Biogeochem- 
istry and controls of nutrient flux dynamics in lakes: Technical 
progress report, 1 July 1988-30 June 1989, 14:50696 (R;US) 

Laboratory cross-borehole imaging of unconsolidated sedi- 
ments, 14:50920 (R;US) 

Mercury in the Calcasieu River/lake Complex, Louisiana, 
14:50731 (J;US) 

Natural analogue studies in the CEC MIRAGE-2 programme 
(1985-1989). A review of progress to January 1988, 14:48966 
(RA;FR) 

Neutron activation analysis of trace elements in suspended par- 
ticulates and sediments of the Tyrrhenian Sea, 14:50738 
(R;IT;In Italian) 

Radionuclides in sediment outside the Forsmark nuclear power 
Station 1987, 14:50744 (R;SE;In Swedish) 


14:51381 
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Some aspects of the biological availability sediment-bound ra- 
dionuclides. Final report of the project SSI P 263-84, 
14:50743 (R;SE;in Swedish) 

Status report on remedial investigation of the 300 Area process 
ponds, 14:50741 (R;US) 

The effects of depositional environment on petrophysical prop- 
erties of Mesaverde reservoirs, northwestern Colorado, 
14:50915 (R;US) 

Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 

U.K. Natural analogues programme, 14:48972 (RA;FR) 

SEISMIC DETECTION 

The role of the seismic safety and monitoring systems in the 

PEC fast reactor, 14:49341 (RA;IT) 
SEISMIC EFFECTS 

Probabilistic risk assessment of earthquakes at the Rocky Flats 

Plant and subsequent upgrade to reduce risk, 14:50921 (R;US) 
SEISMIC S WAVES 

Shear wave velocities from sonic logs in emplacement holes, 

14:50574 (RA;US) 
SEISMIC SURVEYS 

Field Experiment for geotomograhy (Part 1), 

(RA;JP;In Japanese) 
SELENATES 

Determination of selenium species in spent oil shale leachates 

by ion chromatography, 14:48885 (R;US) 
SELENITES 

Determination of selenium species in spent oil shale leachates 

by ion chromatography, 14:48885 (R;US) 
SELENIUM 

Characterization of Se-loaded molecular sieves A, X, Y, AIPO-5, 

and mordenite, 14:50186 (J;US) 
SELENIUM 76 TARGET 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

SELENIUM 77 TARGET 

Partial cross sections of the (p, n) reaction on 77:8*Se and Zr, 

14:51124 (RA;SU;In Russian) 
SELENIUM 78 TARGET 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

SELENIUM 80 TARGET 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

SELENIUM 82 TARGET 

Description of the low-energy neutron interaction with selenium 
even isotopes in the framework of the generalized optical 
model, 14:51123 (RA;SU;In Russian) 

Partial cross sections of the (p, n) reaction on 778*Se and %42Zr, 
14:51124 (RA;SU;In Russian) 

SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
TRANSISTORS 

Gallium arsenide integrated optical devices for high-speed diag- 
nostic systems, 14:50023 (BA;US) 

Semiconductor particles and arrays for the photoelectrochemical 
utilization of solar energy. Technical report, 14:49143 (R;US) 

SEMICONDUCTOR DIODES 

High-power, diffraction-limited, 
diode laser, 14:50297 (R;US) 

Review of surface flashover theory, 14:50332 (R;US) 

SEMICONDUCTOR LASERS 

A monolithic integrated device for fast radiation detection with 
an optical output, 14:50538 (BA;US) 

Band structure engineering for ultra-low threshold laser diodes. 
Final progress report, 14:50298 (R;US) 

High-power, diffraction-limited, narrow-band, external-cavity 
diode laser, 14:50297 (R;US) 

Mass-transported GalnAsP/InP lasers, 14:50299 (R;US) 


14:48850 


narrow-band, external-cavity 





SILICON 


Chromium Additions 


Technique for monolithically integrating GaAs/AlGaAs lasers of 

different wavelengths, 14:50296 (R;US) 
SEMICONDUCTOR MATERIALS 

A rapid wax mounting technique for cross-sectioning and angle 
polishing metallographic samples, 14:50027 (J;US) 

Application of a position sensitive atom probe to the analysis of 
the chemistry and morphology of multi-quantum well inter- 
faces, 14:49976 (RA;US) 

Chemical analysis of ternary semiconductors by critical voltage 
measurements, 14:49780 (RA;US) 

Dislocation-impurity interaction and its effect on semiconductor 
properties, 14:49959 (RA;US) 

Fourier transform photoluminescence excitation spectroscopy: 
A new technique for the characterization of low dimensional 
semiconductor structures, 14:49988 (RA;US) 

Frequency dependence of hopping conductance in electron irra- 
diated semiconductors, 14:49971 (RA;US) 

Layer-by-layer crystallization of narrow-gap semiconductor solid 
solutions, 14:49839 (RA;SU;in Russian) 

Preparation and refining of solid solutions of A°B> semiconduc- 
tor compounds by zone recrystallization with temperature 
gradient, 14:49838 (RA;SU;in Russian) 

Structural and chemical imaging of superconductors and semi- 
conductors by high-resolution stem, 14:49975 (RA;US) 

Study of semiconductors by Moessbauer espectroscopy: a re- 
view, 14:51255 (RA;BR) 

SENIOR CENTERS 

See PUBLIC BUILDINGS 
SENN REACTOR 

See GARIGLIANO REACTOR 
SENSITIVITY ANALYSIS 

Sensitivity analysis for radionuclide transport through fractured 
media with matrix diffusion, 14:48942 (R;US) 

SERVICE SECTOR 

Load management in small scale industry and service sector, 

14:49709 (R;Fl;In Finnish) 
SEWAGE 

See also SEWAGE SLUDGE 

Formation of halogenated organics during waste-water disinfec- 
tion, 14:50717 (R;US) 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

SEWAGE SLUDGE 

Application of nuclear analysis techniques in the study of environ- 

mental pollution in the vicinity of Shanghai, 14:50052 (RA;XA) 
SHADOW EFFECT 

Effect of structure of UO2 monocrystal crystallographic directions 

on sensitivity of shadow method, 14:51154 (RA;SU;In Russian) 
SHAFTS 

A software-based controller for generation of synchronized 

pulses for use with rotating machinery, 14:50335 (R;US) 
SHALE OIL 

Shale oil upgrading using radio-frequency energy: Topical re- 

port, 14:48883 (R;US) 
SHALES 

Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, 14:48847 (R;US) 

SHALLOW LAND BURIAL 

See GROUND DISPOSAL 
SHEAR WAVES (SEISMIC) 

See SEISMIC S WAVES 
SHELLS (CONTAINMENT) 

See CONTAINMENT SHELLS 
SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELDING 

Impact of coherent scattering on the spectra and energy deposi- 
tion of gamma rays in bulk media, 14:51219 (J;US) 

Infinite slab-shield dose calculations, 14:51216 (R;US) 

Shielding design for the Proposed Advanced Photon Source at 
Argonne, 14:50493 (BA;US) 


SHIELDS 
See also BIOLOGICAL SHIELDS 
THERMAL SHIELDS 
Design analysis and optimization of self-cooled lithium blankets 
and shields, 14:51512 (J;NL) 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 

Aging studies on materials from the Shippingport reactor, 
14:49292 (RA;US) 

Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware, 14:49483 (RA;US) 

Shippingport station decommissioning project: Overview and 
progress report for the fiscal years 1984-1985, 1986 and 
1987, 14:49466 (RA;XA) 

SHOCK WAVES 

Characteristics of flyer impact for one-dimensional shock-wave 

study applications, 14:50337 (R;US) 
SHOWER COUNTERS 

CALOR87: HETC87, MICAP, EGS4, and SPECT: A code sys- 
tem for analyzing detectors for use in high energy physics 
experiments, 14:50517 (R;US) 

MICAP: A program for low energy neutron, ion and gamma-ray 
transport and one of its applications in calorimeter design: 
Hydrogen knock-in as a method for achieving compensation, 
14:50516 (R;US) 

Z° physics from the Mark II at the SLC [SLAC Linear Collider], 
14:50999 (R;US) 

Si SEMICONDUCTOR DETECTORS 

Material parameters in thick hydrogenated amorphous silicon 
radiation detectors, 14:50526 (R;US) 

Studies on the application of silicon strip counters in the ELAN 
experiment, 14:50510 (R;DE;In German) 

SIALON 

See ALUMINIUM OXIDES 

SILICON NITRIDES 

SID 

See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA-MINUS ATOMS 

See HADRONIC ATOMS 
SIGNAL CONDITIONING 

Optically controlled devices and ultrafast laser sources for signal 
processing. Final technical report, 1 December 1987-30 
November 1988, 14:50325 (R;US) 

SIGNALS 
Signal validation in nuclear power plants using redundant mea- 
surements, 14:49372 (R;US) 
SILICATES 
See also GERMANIUM SILICATES 
LITHIUM SILICATES 

Asbestos and silicate pollution: Public health. July 1976-March 
1989 (Citations from Pollution Abstracts). Report for July 
1976-March 1989, 14:50625 (R:US) 

Fractal growth and structure in ceramic science, 14:49940 
(BA;US) 

Influence of the temperature variation in the 57Fe Moessbauer 
parameters of aphrosiderite, 14:51291 (RA;BR) 

Irreversible phase transitions and wave propagation in silicate 
geologic materials, 14:50932 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Activation Analysis 

Study of impurity distribution and concentration in nuclear- 
doped silicon for instruments of power electronics by neutron 
activation method, 14:50074 (RA;SU;In Russian) 

Boron Fluorides 

Dislocations and bubbles in BF2* implanted silicon, 14:49964 

(RA;US) 
Chromium Additions 

Effect of Sit and Sb* ion implantation on chromium silicide for- 

mation at pulsed heat treatment, 14:51336 (RA;SU;In Russian) 
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SILICON 
Doped Materials 





Doped Materials 

The effect of doping on the grain structure of as-deposited and 
high-temperature annealed LPCVD WSIlz films on polysilicon, 
14:49984 (RA;US) 

Electron Channeling 

Close collision oscillations during relativistic electron transmis- 
sion through crystal, 14:51316 (RA;SU;In Russian) 

Orientational dependence of parametric X-ray yield, 14:51298 
(RA;SU;In Russian) 

Hydrogen Additions 

Influence of dopant type and concentration on hydrogen diffu- 

sion in silicon, 14:49961 (RA;US) 
Hyperfine Structure 

Formation of surface platelets on iron silicides by implantation of 

Fe* in Si /100/ monocrystals, 14:51257 (RA;BR) 
Interfaces 

High-resolution core level studies of interdiffusion and reaction 
at metal-semiconductor interfaces, 14:50024 (BA;US) 

Interface structures in lateral seeding epitaxial Si on SiOz, 
14:49978 (RA;US) 

lon Implantation 

Effect of Sit and Sb* ion implantation on chromium silicide for- 
mation at pulsed heat treatment, 14:51336 (RA;SU;In Russian) 

Formation of surface platelets on iron silicides by implantation of 
Fe* in Si /100/ monocrystals, 14:51257 (RA;BR) 

Orientational phenomena in ion-implanted Si, Ge, GaAs and 
InSb, 14:51328 (RA;SU;In Russian) 

Microanalysis 

Characterization of Si/SiOz interfaces using TEM (transmission 
electron microscopy) lattice imaging and x-ray micro diffrac- 
tion techniques, 14:49979 (RA;US) 

RBS/channeling and TEM (transmission electron microscopy) 
analysis of thin sandwiched EPI-layers of germanium on sili- 
con, 14:49999 (RA;US) 

Moessbauer Effect 

Formation of surface platelets on iron silicides by implantation of 

Fe* in Si /100/ monocrystals, 14:51257 (RA;BR) 
Molecular Beam Epitaxy 

Impurity - dislocation interactions in MBE silicon, 14:49966 

(RA;US) 
Photoluminescence 

Optically active transition metal defects in silicon, 14:49963 

(RA;US) 
Precipitation 

X-ray section topography of hydrogen precipitates in silicon, 

14:49756 (RA;US) 
Surtace Finishing 

Thermal wave and lightscattering measurements on differently 

processed Si-wafers, 14:49969 (RA;US) 
Surface Treatments 

Molecular hydrogen adsorption onto the Si(111) 7 x 7 surface, 

14:49998 (RA;US) 
Thin Films 

Laser photochemical growth of amorphous silicon at low tem- 
peratures and comparison with thermal chemical vapor 
deposition, 14:51359 (BA;US) 

Transmission Electron Microscopy 

Characterization of defects in silicon by transmission electron 
microscopy after CMOS and bipolar processing, 14:49967 
(RA;US) 

Twinning 

Elimination of microtwins in MBE-grown silicon on sapphire, 

14:49983 (RA;US) 
SILICON ALLOYS 

Suitability of various welding processes for die cast aluminium 
of the Al-Si alloy type, 14:49858 (TJ;GB) 

The role of grain boundaries on the strength, ductility and tough- 
ness of Llp intermetallic compounds: Progress report, [March 
12, 1988—July 14, 1989], 14:49786 (R;US) 

SILICON ARSENIDES 

Spectroscopic investigation of arsenic-induced surface defects 
in high-dose As* implanted rapid thermal annealed silicon, 
14:49962 (RA;US) 
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SILICON CARBIDES 


Chemical vapor deposition of silicon carbide using a novel 
organometallic precursor. Technical report, 14:49951 (R;US) 

Chemically bonded organic dispersants, 14:49939 (BA;US) 

Computer synthesis of ceramic preforms for molten-metal infil- 
tration, 14:49928 (R;US) 

Formation and modification of surface alloys by excimer laser 
melting and resolidification, 14:49849 (R;US) 

Friction and wear of glass carbon in sliding contact: Final report, 
September 30, 1988—June 30, 1989: Revision 1, 14:50001 
(R;US) 

High-temp toughening and creep studies. Final report, 1 June 
1985-28 February 1989, 14:49891 (R;US) 

Production of fine, high-purity, beta SiC powder, 14:49937 
(BA;US) 

Radial distribution functions of amorphous materials from on- 
line measurements of diffracted electron intensities, 14:49904 
(R;US) 

[Research on ion implantation and annealing effects of deu- 
terium into SiC, Garching, W. Germany, Guildford, England, 
Strasbourg, France, and Juelich, W. Germany, March 1— 
August 27, 1989]: Foreign trip report, 14:51354 (R;US) 


SILICON COMPOUNDS 


See also SILICATES 
SILICON ARSENIDES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
Defect structure analysis of thick epitaxial films with very large lat- 
tice mismatch: Ag/Si(111) and Ag/Si(001), 14:49997 (RA;US) 
Reaction chemistry of tris(trimethylsilyl)amine with monohalobo- 
ranes, 14:50193 (J;US) 
The effect of rapid thermal annealing on the dislocation struc- 
ture of silicon on sapphire, 14:49980 (RA;US) 
Zirconium iodide clusters that encapsulate silicon, germanium, 
phosphorus, or pyrex, 14:50182 (J;US) 


SILICON NITRIDES 


Synthesis of nonoxide ceramic powders by solid combustion 
processes, 14:49938 (BA;US) 


SILICON OXIDES 


See also QUARTZ 

Characterization of Si/SiOz interfaces using TEM (transmission 
electron microscopy) lattice imaging and x-ray micro diffrac- 
tion techniques, 14:49979 (RA;US) 

Chemically bonded organic dispersants, 14:49939 (BA;US) 

Interface structures in lateral seeding epitaxial Si on SiOz, 
14:49978 (RA;US) 

Precipitation of copper and palladium at the SiOz/silicon inter- 
face, 14:49996 (RA;US) 

Production of fine powders by the rapid expansion of supercriti- 
cal fluid solutions, 14:49934 (BA;US) 


SILICON SEMICONDUCTOR DETECTORS 


See S| SEMICONDUCTOR DETECTORS 


SILICON SOLAR CELLS 


Spectral sensitivity of device power output for tandem a-Si alloy 
solar cells: Final report, 21 May 1986-31 May 1988, 
14:49163 (R;US) 


SILVER 


Performance of some silver sorbents for control of radioiodine 
from nuclear fuel operations, 14:48910 (RA;US) 

Research and development of hydrophobic adsorbent for iodine 
removal, 14:48908 (RA;US) 

Shock-induced defects and flux pinning in YBagCu3O07_, + Ag 
composites, 14:49931 (R;US) 

Temperature dependent effects during Ag deposition on 
Cu(110), 14:50966 (R;US) 

[200-GeV/c proton beams incident on Al, Cu, Ag, and Au targets]: 
Foreign trip report, April 23-May 10, 1988, 14:51150 (R;US) 


SILVER 107 TARGET 


Transverse energy production in the target fragmentation region 
in ©O-nucleus reactions at 60 and 200 A GeV, 14:51146 (R;DE) 


SILVER 109 TARGET 


On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 








coincident cross sections from °*S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;In German) 
SILVER IODIDES 

Solubility of the 1-4-th group metal halides, 14:50139 (RA;SU;In 

Russian) 
SIMIAN VIRUS 
Replication of adeno-associated virus in cells irradiated with UV 
light at 254 nm, 14:50881 (J;US) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINTERING 

Sintering behavior of an isolated pore: Monte Carlo simulation, 
14:49765 (RA;US) 

Sintering of powdered matter by ablation pressure due to irradi- 
ation of focused pulse intense ion beam, 14:51470 (RA;JP) 

SITE SURVEYS 
History and geophysical description of hazardous waste dis- 
posal Area A: Technical Area 21, 14:48993 (R;US) 
SITES (REACTOR) 
See REACTOR SITES 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 

Supercell comparisons between LWRWIMS and AKTS: Pt. 4. 

Full core BOL comparisons for Sizewell B, 14:49271 (R;GB) 
SKIN 

Cutaneous reaction to radiation and their treatment, 14:50869 
(RA;JP;In Japanese) 

Decontamination of body surface, 14:50866 (RA;JP;In Japanese) 

Evaluation of dose equivalent rate to skin exposed by beta-rays 
from deposited radionuclides on body surface, 14:51227 
(RA;JP;In Japanese) 

Plastic surgical treatments for burns, 14:50871 (RA;JP;In 
Japanese) 

Radiation protection guidelines for the skin, 14:50850 (R;US) 

Report of task group on the biological basis for dose limitation in 
the skin, 14:50853 (R;US) 

Some thoughts on tolerance, dose, and fractionation in boron 
neutron capture therapy, 14:50814 (BA;US) 

[Skin: Its relevance in radiological protection and radiation acci- 
dents]: Foreign trip report, September 10—15, 1989, 14:50875 
(R;US) 

SKYRMIONS 

See SOLITONS 
SLC 

See STANFORD LINEAR COLLIDER 
SLC DETECTORS 

Radiation hardness and annealing tests of a custom VLSI de- 

vice, 14:50532 (R;US) 
SLOT OVENS 
See COKE OVENS 
SLUDGES 

See also SEWAGE SLUDGE 

Investigation of introduction of sludge to biogas and compost- 
producing waste processing plant, 14:49154 (R;DK;in Danish) 

The ORNL (Oak Ridge National Laboratory)/Y-12 sludge detoxi- 
fication demonstration project, 14:48936 (RA;US) 

SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SMALL BUSINESSES 

Trends in environmental liability judgments against small enter- 
prises and the apparent ramifications for federal and state 
regulatory agencies. Technical report (Final), 14:50752 (R;US) 

SMELTERS 

Characterization of particulate emissions from non-ferrous 

smelters, 14:50612 (R;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 


SOILS 
Contamination 


SODIUM 

Design guidelines for a sodium injection waste management 
system: Final report, 14:48810 (R;US) 

Determination of boron in nuclear grade sodium metal, 
14:50066 (R;IN) 

SODIUM CHLORIDES 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 11, Apri-June 1989, 14:48837 
(R;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPLEXES 

Synthesis of a lariat ether having a phosphinic acid functional 
group and the crystal structure of its Na* complex: Sodium 
sym-((dibenzo-14-crown-4-oxy)methyl)phenylphosphinate di- 
hydrate diethanolate, 14:50200 (J;US) 

SODIUM COMPOUNDS 
See also SODIUM CHLORIDES 
SODIUM IODIDES 
SODIUM OXIDES 
SODIUM SULFATES 

Chemical methods for the determination of composition of cryo- 
lite, 14:50034 (R;IN) 

Low-temperature synthesis of superconducting Laz_,MxCuO,: 
direct precipitation from NaOH/KOH mekts, 14:49950 (J;US) 

SODIUM IODIDES 
Homogeneity of activator center distribution in Nai(Tl) large-size 
crystals, 14:51339 (RA;SU;In Russian) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 

Phase |, Volume Il, Theoretical and bench scale research at 
TRCB [Texaco Research Center in Beacon, New York]: Topi- 
cal report, October 1987—January 1989, 14:48765 (R;US) 

SODIUM SULFATES 

Sodium sulfate induced hot corrosion in gas turbines, 14:49199 

(R;US) 
SODIUM-SULFUR BATTERIES 

RELY: A reliability modeling system for analysis of sodium-sulfur 
battery configurations, 14:49559 (R;US) 

Safety considerations for sodium-sulfur batteries for electric ve- 
hicles, 14:49556 (R;US) 

SOIL-STRUCTURE INTERACTIONS 

EPRI’s on-site soil-structure interaction research and its applica- 
tion to design/analysis verification, 14:50254 (RA;IT) 

On- site experimental verification of the seismic behavior of nu- 
clear reactor structures and components. International 
ENEA/IMES/ENS specialist meeting, Bologna-Brasimone, 4-7 
May 1987, 14:49335 (R;IT) 

SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 

Acid-base behaviour of an acid sandy soil, 14:50653 (RA;NO) 

Influence of slash on the chemical composition of the soil solu- 
tion in a clear-felled area in central Sweden. Acidification and 
water pathways. Vol 2, 14:50700 (RA;NO) 

Sensitivity of acid forest soils to acid deposition, 14:50714 
(RA;NO) 

Adsorption 

Application of engineered sorbent barriers: Summary of labora- 

tory data for FY 1988, 14:49018 (R;US) 
Chemical Properties 

Acid-base behaviour of an acid sandy soil, 14:50653 (RA;NO) 

Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 

Compacting 

Stabilization of low-level waste burial trenches by dynamic com- 

paction, 14:48941 (R;US) 
Contamination 

Measurements in Northern Italy of environmental gamma expo- 

sure (due to Chernobyl), 14:50667 (RA;IT;In Italian) 
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SOILS 
Limestone 


Limestone 

Model for dissolution of limestone in soils and neutralization of 

soil systems, 14:50708 (RA;NO) 
Magnetic Susceptibility 
Some applications of magnetic susceptibility logging to soil 
ground, 14:49182 (RA;JP;In Japanese) 
Magnetization 
Magnetic oxisols, 14:50652 (RA;BR) 
Mitigation 

Development of corrective measures technologies for the long- 
term stabilization of shallow land burial sites in semiarid 
environments, 14:48992 (R;US) 

Moessbauer Effect 
Magnetic oxisols, 14:50652 (RA;BR) 
Netherlands 

Monitoring soil chemical and physical parameters under Dou- 

glas fir in the Netherlands, 14:50689 (RA;NO) 
Physical Properties 

Monitoring soil chemical and physical parameters under Dou- 

glas fir in the Netherlands, 14:50689 (RA;NO) 
Surtace Waters 

Model for dissolution of limestone in soils and neutralization of 

soil systems, 14:50708 (RA;NO) 
Swamps 

Influence of slash on the chemical composition of the soil solu- 
tion in a clear-felled area in central Sweden. Acidification and 
water pathways. Vol 2, 14:50700 (RA;NO) 

Sweden 

Influence of slash on the chemical composition of the soil solu- 
tion in a clear-felled area in central Sweden. Acidification and 
water pathways. Vol 2, 14:50700 (RA;NO) 

Titration 
Acid-base behaviour of an acid sandy soil, 14:50653 (RA;NO) 
Volatile Matter 

Catalytic oxidation of ground-water 

14:50722 (R;US) 
Water Chemistry 
Sensitivity of acid forest soils to acid deposition, 14:50714 
(RA;NO) 
X-Ray Diffraction 
Magnetic oxisols, 14:50652 (RA;BR) 
X-Ray Fluorescence Analysis 
Trace analysis of geological and environmental samples by total- 
reflection X-ray fluorescence spectrometry, 14:50045 (R;DE) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 

Characterizing solar-flare high-energy particles in near-earth or- 
bits, 14:50938 (R;US) 

Erupting prominences and the geometry of coronal mass ejec- 
tions, 14:50937 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 2 
(comprehensive reports). Data for October 1988 and miscel- 
laneous, 14:50941 (R;US) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Hydrogen energy system of transport and traffic facilities (Part 
2), 14:49124 (RA;JP;In Japanese) 

Spectral sensitivity of device power output for tandem a-Si alloy 
solar cells: Final report, 21 May 1986-31 May 1988, 
14:49163 (R;US) 

SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
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Influence of temperature of electrical charateristics of polycrys- 
talline silicon solar cells: modelling thermal analysis by 
infrared thermography, 14:49152 (R;FR;In French) 

SOLAR COLLECTORS 
Qualification testing of solar collectors, 14:49173 (R;DK) 
SOLAR COOLING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report for the months of July and August 1989, 
14:49172 (R;US) 

SOLAR CORONA 

Erupting prominences and the geometry of coronal mass ejec- 

tions, 14:50937 (R;US) 
SOLAR ENERGY 

[Solar energy technology transfer, Guatemala City, Guatemala 
and Tegucigalpa, Honduras, August 20—-August 30, 1989]: 
Foreign trip report, 14:49157 (R;US) 

SOLAR EQUIPMENT 

See also PHOTOVOLTAIC POWER SUPPLIES 

SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 

Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 

SOLAR FLARES 

Characterizing solar-flare high-energy particles in near-earth or- 
bits, 14:50938 (R;US) 

Erupting prominences and the geometry of coronal mass ejec- 
tions, 14:50937 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 2 
(comprehensive reports). Data for October 1988 and miscel- 
laneous, 14:50941 (R;US) 

SOLAR HEATING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report for the months of July and August 1989, 
14:49172 (R;US) 

SOLAR PARTICLES 

See also SOLAR PROTONS 

Characterizing solar-flare high-energy particles in near-earth or- 
bits, 14:50938 (R;US) 

SOLAR POWER PLANTS 

See also PHOTOVOLTAIC POWER PLANTS 

Themis experimental power plant: results and perspectives, 
14:49169 (R;FR;In French) 

SOLAR PROMINENCES 

Erupting prominences and the geometry of coronal mass ejec- 
tions, 14:50937 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 2 
(comprehensive reports). Data for October 1988 and miscel- 
laneous, 14:50941 (R;US) 

SOLAR PROTON EVENTS 

See SOLAR PROTONS 

SOLAR PROTONS 

Characterizing solar-flare high-energy particles in near-earth or- 

bits, 14:50938 (R;US) 
SOLAR RADIATION 

See also SOLAR PARTICLES 

Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 2 
(comprehensive reports). Data for October 1988 and miscel- 
laneous, 14:50941 (R;US) 

SOLAR RADIO BURSTS 

Solar-Geophysical Data Number 536, April 1989. Part 2 
(comprehensive reports). Data for October 1988 and miscel- 
laneous, 14:50941 (R;US) 





SOLAR RECEIVERS 

See also CENTRAL RECEIVERS 

Heat transfer modeling of the IEA/SSPS volumetric receiver, 
14:49171 (BA;US) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 

SOLAR WATER HEATERS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report for the months of July and August 1989, 
14:49172 (R;US) 

SOLAR WIND 

IMF (input from magnetic field) Bz and solar-wind speed depen- 
dence for precipitating-ion hemispheric energy flux, 14:50956 
(R;US) 

Low-altitude convection, precipitation, and current patterns in 
the baseline magnetosphere, 14:50953 (R;US) 

Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R;US) 

Space radiation test model study. Final report, 20 May 1985-17 
February 1989, 14:50955 (R;US) 

SOLID LUBRICANTS 

lon-assisted deposition of high-temperature lubricious surfaces, 

14:49719 (R;US) 
SOLID SOLUTIONS 
Entropy of atomic hopping in diffusion and defect transforma- 
tions, 14:49735 (RA;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
Determination of the stimulated emission cross section for the 
laser transition in Nd:YAG, 14:50308 (BA;US) 
SOLID STATE PHYSICS 
Coherence and chaos in condensed matter, 14:51348 (R;US) 
SOLID WASTES 

See also TAILINGS 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 3, Final report, 14:48793 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 2, Final report, 14:48792 (R;US) 

Characterization of solid wastes from conventional coal com- 
bustion processes: Volume 1: Final report, 14:48791 (R;US) 

Co-ordinated research programme on the use of nuclear and 
nuclear-related techniques in the study of environmental pol- 
lution associated with solid wastes. Report on the 1. research 
co-ordination meeting, Bled, Yugoslavia, 3-7 October 1988, 
14:50046 (R;XA) 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

Long-term strategy fer management of Savannah River site de- 
fense high-level nuclear waste: Revision 1, 14:48953 (R;US) 

Low-alumina portland cement from lime-soda sinter residue, 
14:48814 (D;US) 

Solid-waste-disposal economics. March 1986-July 1989 (Cita- 
tions from the NTIS data base). Report for March 1986-July 
1989, 14:49705 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

SOLID-STATE PLASMA 

EXAFS studies of grain boundary diffusion and segregation, 

14:49887 (BA;US) 
SOLIDS 

Condensed matter studies by nuclear methods. V.2. Proceed- 
ings of 20 winter school on physics, Zakopane, Poland, 20-26 
April 1985, 14:51342 (R;PL) 

Implications and origins of shock structure in solids, 14:49865 
(R;US) 

Solid state chemistry. Summaries of reports, 14:50032 (R;SU) 

[Atomic collisions in solid and plasma physics]: Foreign trip re- 
port, July 31—August 20, 1989, 14:51484 (R;US) 


SPAIN 


[International conference on the penetration of charged particles 
in matter, San Sebastian, Spain, September 4—7, 1989]: For- 
eign trip report, 14:51217 (R;US) 

[International seminar on the inelastic behavior of solids: 
Models and utilization]: Foreign trip report, August 28, 1988— 
September 6, 1988, 14:49860 (R;US) 

SOLIDS FLOW 

Granular flow: Numerical simulation of dry granular flows and 
calculation of hydrodynamic interactions in suspensions: Pe- 
riod of performance: October 1, 1988-May 30, 1989, 
14:48827 (R;US) 

SOLITONS 
Nonlinear discrete models for DNA dynamics, 14:50793 (R;US) 
Solitons, 14:51054 (RA;BR;in Portuguese) 

SOLVENT EXTRACTION 

ISEC’88, International solvent extraction conference. Vol. 2. 
Conference papers, 14:50069 (R;SU) 

Mathematical modelling as a means of investigation of extrac- 
tion equilibria, 14:50230 (RA;SU) 

Numerical modelling of hydrodynamic and mass transfer char- 
acteristics of reciprocating plate extraction column (RPEC), 
14:48905 (RA;SU) 

Search for physico-chemical models of complexing and extrac- 
tion equilibria from data on component distribution between 
phases, 14:50228 (RA;SU) 

SOLVENTS 

Methodology for assessment of contamination of the unsaturated 

zone by leaking underground storage tanks, 14:50716 (R;US) 
SOMATIC CELLS 

Genetic toxicology of the human: The current status of somatic 

gene mutation, 14:50901 (R;US) 
SONIC LOGGING 

Few examples and availability of full waveform acoustic logging, 

14:49179 (RA;JP;in Japanese) 
SOOT 

Formation of soot and polynuclear aromatic compounds in the 
low-temperature pyrolysis of alkynes, 14:50240 (J;US) 

Mutagenicity of burnt gun propellants, 14:50899 (R;US) 

SOURCE TERMS 
Radionuclide source term measurements for decommission as- 
sessments (B2880-7), 14:49477 (RA;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SPACE HEATING 

Super GOOD CENTS submetering program: Report No. 2, 

14:49648 (R;US) 
SPACE HVAC SYSTEMS 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE PROPULSION REACTORS 
Mars mission safety, 14:49416 (J;US) 
The beginnings, 14:49415 (J;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE SHUTTLES 

Environmental effects of space shuttle exhaust on materials. Fi- 

nal report, April 1986-August 1987, 14:50589 (R;US) 
SPACE VEHICLES 

See also SPACE SHUTTLES 

Guidance on radiation received in space activities, 14:50268 
(R;US) 

Numerical simulation of hypersonic flow around a space plane. | 
basic development, 14:50316 (R;JP) 

SPACECRAFT POWER SUPPLIES 

TFE Verification Program: Semiannual report for the period 

ending April 30, 1989, 14:49642 (R;US) 
SPAIN 

New guides and practices for incident analyses in the CSN 

(Spain), 14:49443 (R;IT) 
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SPAIN 


Spanish operational data management system design (DACNE 
project), 14:49446 (R;IT) 
SPARK IGNITION ENGINES 
Heavy-duty vehicle emission conversion factors 2, 1962-2000. 
Technical report, 14:49727 (R;US) 
SPARK MACHINING 
Vertical EDM [electric discharge machining] using modular pro- 
gramming, 14:49862 (R;US) 
SPECIAL POWER EXCURSION REACTOR-1 
See SPERT-1 REACTOR 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
pp based automation system for Raman and Rayleigh spec- 
trometers, 14:50547 (R;IN) 
SPECTROSCOPY 
See also LASER SPECTROSCOPY 
X-RAY SPECTROSCOPY 
[Spectrochemical and optical procedures for analysis]: Foreign 
trip report, June 25, 1989—August 17, 1989, 14:50079 (R;US) 
SPENT FUEL ELEMENTS 
New concept for reprocessing input verification, 14:49084 (J;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Oxidation behavior of spent UO> fuel, 14:48916 (J;US) 
REFREP: a near-field model for a spent fuel repository, 
14:49041 (R;Fl) 
Spent-fuel diversion detection with fork equipment, 14:49093 
(J;US) 
SPENT FUELS 
Analysis of spent fuel heat production, 14:49259 (RA;US) 
Laboratory apparatus for measuring operating parameters for a 
selective catalytic reduction application to NO, abatement, 
14:48906 (RA;US) 
Literature survey on the dissolution mechanism of spent fuel un- 
der disposal conditions, 14:49044 (R;Fl;In Finnish) 
Oxidation behavior of spent UOz fuel, 14:48916 (J;US) 
Radiolysis of groundwater in a repository for spent fuel - a litera- 
ture survey, 14:49046 (R;Fl) 
Reprocessing: Shadows and lights, 14:48911 (J;US) 
SKN plan 88 and proposal for fee for the year 1989, 14:48999 
(R;SE;In Swedish) 
SPENT SHALES 
Determination of selenium species in spent oil shale leachates 
by ion chromatography, 14:48885 (R;US) 
Inorganic geochemical investigations of spent oil shales, 
14:48887 (R;US) 
Organic compounds in the aqueous extract of a retorted Green 
River Formation oil shale, 14:48884 (R;US) 
SPERMATOGENESIS 
Patterns of mutational sensitivity to chemicals in poststem-cell 
stages of mouse spermatogenesis, 14:50888 (R;US) 
SPERT-1 REACTOR 
Study of thermal and hydraulic phenomena accompanying a 
rapid power excursion on a heating channel, 14:49503 (TG;US) 
SPHEROMAK DEVICES 
Experimental and theoretical investigations of compact-toroid 
configurations with large-orbit particles, 14:51413 (R;AT) 
Study of the magnetic-field evolution in the spheromak merging 
experiment, 14:51447 (D;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN ORIENTATION 
Structural and electronic dynamics from Moessbauer spec- 
troscopy and uwSR, 14:51248 (RA;BR) 
SPINAL CORD 
Magnetic resonance imaging of the cervical and thoracic spine 
and the spinal cord, 14:50824 (R;SE) 
SPINE 
See VERTEBRAE 
SPONTANEOUS FISSION 
Theory of fission neutron emission, 14:51178 (RA;SU) 
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SPRAY DRYING 

Heat recovery from a spray drier using a glass tube heat ex- 
changer. A demonstration at ABM Chemicals Ltd. [Stockport], 
14:49694 (R:GB) 

SQUID DEVICES 

High-temperature superconductive materials and devices at mi- 
crowave frequencies. February 1979-May 1989 (Citations 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for February 
1979-May 1989, 14:50273 (R;US) 

SRM 
See CALIBRATION STANDARDS 
STACK DISPOSAL 

Comments on Lateral Dispersion from Tall Stacks, 14:50622 
(R;US) 

Compliance testing of hot-water and steam boilers, Shaw Afb, 
South Carolina. Final report, 14:50342 (R;US) 

STACKING FAULTS 

Cathodoluminescence studies of stacking faults in a quantum 

well structure, 14:49994 (RA;US) 
STACKS 

Leaning brick stack liners: Final report, 14:49202 (R;US) 

Technical flow calculations as a basis for the economic design 
of high industrial stacks, 14:50345 (TJ;GB) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

An evaluation of electrochemical potentiokinetic reactivation 
techniques for in-service measurements on Type 304 stain- 
less steel, 14:49876 (R;US) 

Corrosion-product release in light water reactors: Final report, 
14:49246 (R;US) 

Failure probability estimate of Type 304 stainless steel piping, 
14:49411 (R;US) 

Formation and modification of surface alloys by excimer laser 
melting and resolidification, 14:49849 (R;US) 

[Flaw assessment methodology and inelastic analysis of LMFBR 
reactor structures and components, Tokyo and Hitachi City, 
Japan, July 11-15, 1988]: Foreign trip report, 14:49320 (R;US) 

STAINLESS STEEL-304L 

Helium embrittlement cracking during patch welding in Savan- 
nah River C-reactor, 14:49410 (R;US) 

Threshold stress intensities and crack growth rates in tritium- 
exposed HERF [high-energy-rate-forged] stainless steels, 
14:49874 (R;US) 

STAINLESS STEEL-310 

The effects of temperature on fatigue crack propagation in 310 

austenitic stainless steel, 14:49856 (R;US) 
STAINLESS STEEL-316L 

Rapid heating tensile tests of high-energy-rate-forged 316L stain- 
less steel charged with hydrogen and tritium, 14:49788 (R;US) 

Rapid heating tensile tests of hydrogen-charged high-energy- 
rate-forged 316L stainless steel, 14:49875 (R;US) 

Threshold stress intensities and crack growth rates in tritium- 
exposed HERF [high-energy-rate-forged] stainless steels, 
14:49874 (R;US) 

STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 

STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z6CND17-12 
See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEEL-Z8CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEELS 

See also CHROMIUM STEELS 

An evaluation of electrochemical potentiokinetic reactivation 
techniques for in-service measurements on Type 304 stain- 
less steel, 14:49876 (R;US) 





Decontamination for decommissioning of nuclear power reac- 
tors, 14:50224 (RA;XA) 

Long-term aging embrittlement of cast duplex stainless steels in 
LWR (light water reactor) systems, 14:49253 (RA;US) 

Microstructural stability and control for improved irradiation re- 
sistance and for high-temperature strength of austenitic 
stainless steels, 14:49881 (BA;US) 

[International seminar on the inelastic behavior of solids: 
Models and utilization]: Foreign trip report, August 28, 1988— 
September 6, 1988, 14:49860 (R;US) 

STANDARD MODEL 

Connection between generation number and anomaly- 
cancellation in supersymmetric models, 14:51026 (R;AU) 

Physics at ,/(s) = 2 TEV, 14:51066 (BA;US) 

Signatures of charginos and neutralinos in Z° decay, 14:51033 
(R;AT) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDARDS 

See also CALIBRATION STANDARDS 

Report of task group on the biological basis for dose limitation in 
the skin, 14:50853 (R;US) 

STANFORD LINEAR ACCELERATOR CENTER 

Comparison of SmCo and NdFeB in PM multipoles, 14:50440 
(BA;US) 

IKE, 14:50407 (BA;US) 

Internal targets in storage rings, 14:50496 (BA;US) 

Progress report on new RF breakdown studies in an S-band 
structure at SLAC, 14:50465 (BA;US) 

STANFORD LINEAR COLLIDER 

Alignment of the stanford linear collider Arcs, 14:50371 (BA;US) 

Optical tuning of arcs and final focus section of the Standard 
Linear Collider (SLC), 14:50398 (R;FR;In French) 

Some fast beam kicker magnet systems at SLAC, 14:50462 
(BA;US) 

STAR EVOLUTION 
See also R PROCESS 
S PROCESS 
Particle physics and cosmology using stellar evolution theory: 
Final report, 14:50943 (R;US) 

STARS 

See also BINARY STARS 

NEUTRON STARS 

Non-abelian Q-stars, 14:51070 (J;NL) 

Q-stars, 14:51071 (J;NL) 
START-UP (REACTOR) 

See REACTOR START-UP 
STATE BUILDINGS 

See PUBLIC BUILDINGS 
STATE GOVERNMENT 

Illinois state buildings energy expense study: FY88 and pro- 
jected FY89-91, 14:49623 (R;US) 

State uses of Exxon and Stripper Well oil overcharge funds: 
Status report No. 4, 14:48871 (R;US) 

STATE OFFICIALS 

State cost sharing of training: A Task Force report, 14:49113 
(R;US) 

STATIONARY POLLUTANT SOURCES 

Application guide for source PM10 measurement with constant 
sampling rate, 14:50609 (R;US) 

STEAM 
[Properties of steam]: Foreign trip report, September 2, 1989- 
September 11, 1989, 14:50180 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 

Decontamination of nuclear facilities by electrochemical meth- 
ods, 14:49282 (RA;XA) 

Eddy-current inspection for steam generator tubing program an- 
nual progress report for period ending December 31, 1988, 
14:49257 (RA;US) 

Model boiler cost analysis for controlling particulate matter (pm) 
emissions from small steam-generating units. Final report, 
14:50349 (R;US) 


STEEL-ASTM-A533-B 


Model boiler cost analysis for controlling sulfur dioxide (SO2) 
emissions from small steam-generating units. Final report, 
14:50347 (R;US) 

Overview of the regulatory baseline, technical basis, and alterna- 
tive control levels for sulfur dioxide (SO2) emission standards 
for small steam generating units. Final report, 14:50346 (R;US) 

Overview of the regulatory baseline, technical basis, and alter- 
native control levels for particulate matter (pm) emission 
standards for small steam generating units. Final report, 
14:50348 (R;US) 

Projected impacts of alternative particulate matter new source 
performance standards for industrial-commercial-institutional 
nonfossil fuel-fired steam-generating units. Fina! report, 
14:50350 (R;US) 

Response of Soviet-designed VVER-440 steam generator ves- 
sel to pressurization, 14:49429 (R;US) 

Statistical prediction of the numbers of degraded tubes in nu- 
clear power plant steam generators, 14:49278 (R;IT) 

Steam generator integrity program regulatory analysis for revi- 
sion of regulatory guides 1.83 and 1.121, 14:49251 (RA;US) 

Surry steam generator program: Final results, evaluation of 
NDE performance, and technical basis for improved |S| and 
plugging criteria, 14:49296 (J;NL) 

Trend analysis, based on IRS reports, for incidents of steam gen- 
erator tube rupture and loss of electric power, 14:49439 (R;IT) 

Tridimensional finite element stress analysis of the primary side 
and tube-sheet of a PWR steam generator, 14:49275 
(R;CN;In Chinese) 

STEAM REFORMER PROCESSES 

Determination of heat transfer relations in a steam reformer and 
the kinetics of the methane-steam-reforming by means of the 
test runs at the demonstration plant EVA II/ADAM II within the 
scope of the project ‘Long-distance nuclear energy transport’, 
14:50315 (R;DE;In German) 

STEAM TURBINES 

Reliability of the Southwest Research Institute TREES [Turbine 
Rotor Examination and Evaluation System] rotor bore inspec- 
tion system: Final report, 14:49203 (R;US) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-O0OKH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-08KH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CR18NI10TI 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH2MFA 

See STEEL-CR2MOV 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10TI 
STEEL-42KH2GSNM 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-ASTM-A533-B 

Viscoplastic stress-strain characterization of A533 grade B class 
1 steel, 14:49264 (R;US) 
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STEEL-CR17NI12MO3 
Novel determination of thermodynamic activities of metals in an 
AIS! 316 stainless steel by a metastable emf method, 
14:49791 (R;IN) 
STEEL-CR17NI12MO3-L 
See also STAINLESS STEEL-316L 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 3: Appendices H - M, 14:49313 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 2: Appendices A - G, 14:49314 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 2: Appendices A - G, 14:49314 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 3: Appendices H - M, 14:49313 (R;FR) 
STEEL-CR18NI10TI 
Occurrence of needle-shaped microstructural formations in steel 
08Kh18N10T, 14:49808 (RA;CS;In Czech) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 2: Appendices A - G, 14:49314 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 3: Appendices H - M, 14:49313 (R;FR) 
State of the Art Report on Fracture Mechanics (Fracture in the 
Creep Range). Volume 1: Report, 14:49315 (R;FR) 
STEEL-CR2MOV 
Cracks and segregates in heat affected zone, 
(RA;CS;in Czech) 
Microstructure of heat affected zone, 14:49806 (RA;CS;in Czech) 
Microstructure of reactor pressure vessel steels after neutron ir- 
radiation, 14:49807 (RA;CS;In Czech) 
Study of intergranular and plastic failures of steel for nuclear re- 
actor pressure vessels, 14:49812 (RA;CS;In Slovak) 
Use of quantitative fractography in assessing fractures after 
fracture toughness tests, 14:49811 (RA;CS;in Czech) 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-EHP699 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-KH14K9N6M5 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH15N20M2T2 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH17N5M3 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N10T 
See STEEL-CR18NI10T! 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
Comparative analyses of two measuring methods for determin- 
ing the dynamic fracture toughness under conditions of fast 
crack propagation. Report of scientific results obtained during 
a research visit at SRI International, USA, 14:49789 (R;DE;In 
German) 
Heavy-Section Steel Technology Program: Semiannual 
progress report, October 1988—March 1989, 14:49263 (R;US) 
Nitrogen ion implantation effect on friction coefficient of tool 
steel, 14:49819 (RA;SU;In Russian) 
STELLARATORS 
See also JIPPT-2 DEVICE 


14:49804 
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Theoretical plasma physics: Progress report, October 31, 
1988—October 31, 1989, 14:51412 (R;US) 
STOCKHOLM R-1 REACTOR 
See R-1 REACTOR 
STOCKS 
See INVENTORIES 
STOMATA 
Canopy stomatal conductance, 14:50591 (R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE FACILITIES 
Lessons learned from full-scale vibration tests on nuclear power 
plant auxiliary structure in Switzerland, 14:49337 (RA;IT) 
Static tilt tests of a full-sized cylindrical liquid storage tank 
model, 14:50252 (RA;IT) 
The effects of soil-structure interaction on laterally excited liquid- 
storage tanks, 14:50258 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
CERN ISR 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 
VEPP-2 
VEPP-4 
A stretcher for the Brookhaven AGS, 14:50479 (R;US) 
An ultra-precise storage ring for the muon g — 2 measurement, 
14:50480 (R;US) 
Low Q Accumulator Storage Ring stacking/bunching cavity, 
14:50497 (BA;US) 
Micropole undulators in accelerator and storage ring technol- 
ogy, 14:50494 (BA;US) 
On the stability and diagnostics of heavy ions in storage rings 
with high phase space density, 14:50481 (R;DE) 
Physical experiments of B-factories, 14:50995 (R;SU;In Russian) 
Trapped ions and beam lifetime in NSLS storage rings, 
14:50495 (BA;US) 
Ultraprecise magnet design and shimming, 14:50289 (BA;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Development of strain gage evaluation channels for use in dy- 
namic testing of shipping casks, 14:50276 (R;US) 
STRAND BREAKS 
DNA damage as an indicator of pollutant-induced genotoxicity, 
14:50787 (R;US) 
DNA repair and the regulation of replication: Progress report, 
November 1988—August 1989, 14:50790 (R;US) 
[Mutagenicity of radon and radon daughters]: Progress report, 
November 1, 1988—August 31, 1989, 14:50852 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Strategic petroleum reserve expansion, 14:48846 (R;US) 
STRATOSPHERE 
Chemistry calculations relating to AIM, 14:50584 (R;US) 
STRAWBERRIES 
Order of 29 December 1988 on treatment of strawberries by ion- 
izing radiation, 14:50837 (R;FR;In French) 
STREAMS 
See also RIVERS 
Bioeochemical and hydrological processes controlling water 
chemistry in the black forest (West Germany), 14:50705 
(RA;NO) 
Catchment influence on water quality in two neighbouring 
brooks during snowmelt, 14:50709 (RA;NO) 





Lotic aquatic ecosystems of the Savannah River Plant: Impact 
evaluation, habitat analyses and the lower food chain commu- 
nities: Volume 2, 14:50737 (R;US) 

STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRESS (BIOLOGICAL) 

See BIOLOGICAL STRESS 


STRESS ANALYSIS 

Tridimensional finite element stress analysis of the primary side 
and tube-sheet of a PWR steam generator, 14:49275 
(R;CN;In Chinese) 

STRING MODELS 

Introduction to string field theory, 14:51067 (BA;US) 

Propagator, sewing rules, and vacuum amplitude for the 
Polyakov point particles with ghosts, 14:51068 (J;US) 

Review of recent developments in superstring theory, 14:51043 
(J;US) 

Triple gauge boson decay of new neutral gauge bosons, 
14:51038 (J;NL) 

Two aspects of one loop structure: Unitarity delay in the Stan- 
dard Model and modular invariance in string theory, 14:51064 
(R;US) 

Vortices in high-temperature string theory, 14:51072 (J;US) 

[Topics in field theory and string theory]: [Progress report], 
14:51050 (R;US) 

STRIPPING 

Control technology assessment report for air emissions from 

waste-water treatment operations, 14:50624 (R;US) 
STRONTIUM 88 TARGET 

Strengh functions of strontium 88 obtained from the analysis of 
the (+,n) reaction near the threshold, 14:51122 (RA;SU;In 
Russian) 

STRONTIUM 90 

Design and operation of an lon-Exchange Pilot Facility for ce- 

sium and strontium sorption, 14:49014 (R;US) 
STRONTIUM CARBONATES 

Interaction of strontium carbonate with strontium tungstate, 
14:50113 (RA;SU;In Russian) 

Thermal dissociation of strontium carbonate, prepared in non- 
aqueous medium, 14:50114 (RA;SU;In Russian) 

STRONTIUM COMPOUNDS 
See also STRONTIUM CARBONATES 
STRONTIUM OXIDES 
STRONTIUM TUNGSTATES 

Growth and properties of high-temperature superconductor crys- 
tals of RBagCu3O07_, and LagCuO, type and behavior of these 
compounds at high temperature, 14:50168 (RA;SU;In Russian) 

Growth of high-temperature monocrystals in the systems 
Ln2O3-BaO(SrO)-CuO (Ln = rare earths and Y) and their 
characteristics, 14:50169 (RA;SU;In Russian) 

Monocrystal growth of high-temperature superconducting materi- 
als from nonstoichiometric melts, 14:50159 (RA;SU;In Russian) 

Monocrystal growth of high-temperature superconductors, 
14:50163 (RA;SU;In Russian) 

Preparation of crystals of bismuth containing high-temperature 
superconductors (Bi(Sr,Ca)2Cu307_,.), 14:50171 (RA;SU;In 
Russian) 

Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 

Synthesis and study of submicron layers of strontium titanate on 
silicon surface, 14:50118 (RA;SU;In Russian) 

Valence fluctuations in the YBagCu3;07_, superconductor, 
14:49948 (J;US) 

STRONTIUM OXIDES 

Coulometric titration of Lap 7Stp.3CoO3_5 compound by solid 
electrolyte ZrO2(Y203), 14:50119 (RA;SU;In Russian) 

Quasi-elastic and inelastic neutron-scattering studies of super- 
conducting Lag _ ri SteriCuO4, 14:49945 (J;US) 

Rf performance of polycrystalline high-T, superconductors, 
14:49903 (R;US) 

Study of nonstoichiometry of Lap 7Srp.3CoO3_5 by the method 
of oxygen coulometric titration, 14:50115 (RA;SU;In Russian) 


SULFUR 32 TARGET 


STRONTIUM TUNGSTATES 

Interaction of strontium carbonate with strontium tungstate, 

14:50113 (RA;SU;in Russian) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDSVIK R-2 REACTOR 

See R-2 REACTOR 


STUDSVIK R2-0 REACTOR 
See R2-0 REACTOR 
STYRENE 
Preparation and reactions of tantalum alkylidene complexes 
containing bulky phenoxide or thiolate ligands. Controlling 
ring-opening metathesis polymerization activity and mecha- 
nism through choice of anionic ligand, 14:50209 (J;US) 
STYRENE POLYMERS 
See POLYSTYRENE 
SU GROUPS 
Conformal branching rules and modular invariants, 14:51044 
(J;NL) 
SUBBITUMINOUS COAL 
Oxidation and explosive limits of low-rank coal: Volume 2: Final 
report, 14:48790 (R;US) 
SUBURBS 
See URBAN AREAS 
SUCKER ROD PUMPS 
See ROD PUMPS 
SUDDEN IONOSPHERIC DISTURBANCE 
Solar-Geophysical Data Number 536, April 1989. Part 1 (prompt 
reports). Data for March, February 1989 and late data, 
14:50942 (R;US) 
SULFATES 
See also COPPER SULFATES 
IRON SULFATES 
MAGNESIUM SULFATES 
NICKEL SULFATES 
POTASSIUM SULFATES 
SODIUM SULFATES 
ZINC SULFATES 
High temperature chemistry of complex vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFHYDRYL RADICALS 
Comparative behavioral toxicity of four sulfhydryl radioprotective 
compounds in mice: Wr2721, cysteamine, diethyldithiocarba- 
mate, and n-acetylcysteine, 14:50840 (R;US) 
SULFUR 
Magnetism and chemisorption, 14:50084 (R;US) 
SO,-emissions in Norway and their importance for acid deposi- 
tion in Norway, 14:50601 (R;NO;In Norwegian) 
SULFUR 32 
Progress report on study for pollutants in air particulates and 
coal combustion products under co-ordinated research pro- 
gramme on the nuclear and nuciear-related techniques in the 
study of environmental pollution associated with solid wastes 
during the first year of the project, 14:50060 (RA;XA) 
SULFUR 32 REACTIONS 
On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 
coincident cross sections from 5*S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;In German) 
SULFUR 32 TARGET 
On fluctuations of total cross sections in measurements on 
quasimonochromatic neutron beams at mean energy of 
<E,,>=14.6 MeV, 14:51098 (RA;SU;In Russian) 
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SULFUR 34 

Progress report on study for pollutants in air particulates and 
coal combustion products under co-ordinated research pro- 
gramme on the nuclear and nuclear-related techniques in the 
study of environmental pollution associated with solid wastes 
during the first year of the project, 14:50060 (RA;XA) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 

Comparative SO, reactivity of CaO derived from CaCO, and 
Ca(OH)2, 14:49210 (R;US) 

Microbial removal of SO2 and NO, from flue gas: Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Progress 
report, April 1, 1989-June 30, 1989, 14:48808 (R;US) 

Model boiler cost analysis for controlling sulfur dioxide (SO2) 
emissions from small steam-generating units. Final report, 
14:50347 (R;US) 

Optimization of coal-beneficiation plants for SO2 emissions con- 
trol, 14:48778 (R;US) 

Overview of the regulatory baseline, technical basis, and alterna- 
tive control levels for sulfur dioxide (SO2) emission standards 
for small steam generating units. Final report, 14:50346 (R;US) 

SO.-emissions in Norway and their importance for acid deposi- 
tion in Norway, 14:50601 (R;NO;In Norwegian) 

SULFUR OXIDES 

See also SULFUR DIOXIDE 

Combined NO,/SOz2 reduction, 14:48803 (R;US) 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 8 for the period March 1 through May 31, 
1989, 14:48804 (R;US) 

Evaluation and sensitivity analyses results of the MESOPUFF II 
model with CAPTEX (Cross-Appalachian Tracer Experiment) 
measurements. Final report, June 1986-December 1988, 
14:50617 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SUN 

Dynamics of anchored flux tubes in the convection zone. |. De- 
tails of the model, 14:50947 (J;US) 

Measurement of the Rb-85 and Rb-87 capture cross sections 
for s-process studies, 14:50949 (J;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

SUPER PHENIX REACTOR 

Seismic monitoring of the Creys-Malville plant: Problems raised 
by the seismic behavior of a fast breeder reactor, 14:49310 
(RA;IT) 

SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

Advanced architecture computers: Revision 2, 14:51574 (R;US) 

Animation of interactive fluid flow visualization tools on a data 
parallel machine, 14:51605 (J;US) 

Band structure engineering for ultra-low threshold laser diodes. 
Final progress report, 14:50298 (R;US) 

High spead implementation of NAL application software pack- 
ages, 14:51591 (R;JP;In Japanese) 

Multiple crossbar network: A switched high-speed local net- 
work, 14:51588 (R;US) 

Storage for supercomputers, 14:51603 (BA;US) 

Supercomputers and the future of computational atomic scatter- 
ing physics, 14:50967 (R;US) 

SUPERCONDUCTING CABLES 

Development of elements of a high T. superconducting cable. 
Report for 1 December 1988-31 March 1989, 14:50243 (R;US) 

Quality control testing of cables for accelerator magnets, 
14:50413 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 

Prototype niobium resonators for high-current proton beams, 

14:50419 (R;US) 
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Superconducting performance of CEBAF/Cornell prototype cavi- 

ties fabricated by Babcock and Wilcox, 14:50498 (BA;US) 
SUPERCONDUCTING COILS 

A comparison of calculations and measurements of the magnetic 
characteristics of the SSC design D dipole, 14:50286 (BA;US) 

A single layer coil superconducting magnet for SSC, 14:50287 
(BA;US) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 

A simple figure of merit for high temperature superconducting 
switches, 14:50267 (R;US) 

High-temperature superconductive materials and devices at mi- 
crowave frequencies. February 1979-May 1989 (Citations 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for February 
1979-May 1989, 14:50273 (R;US) 

SUPERCONDUCTING FILMS 

Highly sensitive infrared detector fabricated with thin film of 
high-T, Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 

On superconductivity induced by electromagnetic radiation, 
14:51364 (RA;SU;In Russian) 

Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 

Synthesis, microstructure and local chemistry of superconduct- 
ing BiSrCaCuO thin films, 14:49898 (RA;US) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Mm-wave components - SIS _ (superconductor-insulator- 
superconductor) mixers. Final report, November 
1986-December 1988, 14:50246 (R;US) 

SUPERCONDUCTING MAGNETS 

A single layer coil superconducting magnet for SSC, 14:50287 
(BA;US) 

Field measuring probe for SSC magnets, 14:50282 (BA;US) 

Magnet current regulation in the SSC, 14:50490 (BA;US) 

Operational experience with superconducting synchrotron mag- 
nets, 14:50284 (BA;US) 

Performance of r and d sextupole trim coils for SSC dipoles, 
14:50288 (BA;US) 

Polar coordinate alignment of the magnet stands in the BO over- 
pass region of the Fermilab Main Ring, 14:50290 (BA;US) 

Superconducting magnet for gyrotron tube with 4 mm wave 
length, 14:50417 (R;CN;In Chinese) 

Tests of prototype SSC magnets, 14:50492 (BA;US) 

The FENIX [Fusion ENgineering International EXperimental] 
test facility, 14:51492 (R;US) 

The SSC status and outlook, 14:50501 (BA;US) 

The location of the quench origin in a superconducting accelera- 
tor magnet, 14:50285 (BA;US) 

Ultraprecise magnet design and shimming, 14:50289 (BA;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 

A comparison of calculations and measurements of the magnetic 
characteristics of the SSC design D dipole, 14:50286 (BA;US) 

A high gradient quadrupole magnet for the SSC, 14:50488 
(BA;US) 

A single layer coil superconducting magnet for SSC, 14:50287 
(BA;US) 

Development of the SSC trim coil beam tube assembly, 
14:50489 (BA;US) 

Field measuring probe for SSC magnets, 14:50282 (BA;US) 

Magnet current regulation in the SSC, 14:50490 (BA;US) 

Pertormance of r and d sextupole trim coils for SSC dipoles, 
14:50288 (BA;US) 

Physics goals of future colliders, 14:50487 (BA;US) 

Review of elastic scattering (t=0 parameters) and total cross 
sections for pp and pp-bar collisions, 14:51034 (BA;US) 

Systematic multipoles and the linear aperture for the SSC, 
14:50450 (BA;US) 


Tests of prototype SSC magnets, 14:50492 (BA;US) 
The SSC status and outlook, 14:50501 (BA;US) 
The Superconducting Super Collider magnet system, 14:50283 
(BA;US) 
The design of a high power gyroklystron for supercollider appli- 
cations, 14:50467 (BA;US) 
The injector for the CEBAF CW _ superconducting linac, 
14:50500 (BA;US) 
SUPERCONDUCTING WIRES 
Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly report No. 3, 31 January 1989-31 March 
1989, 14:50245 (R;US) 
Magnetization of internal-tin processed Nb3Sn wire, 14:51361 
(R;US) 
SUPERCONDUCTIVITY 
Are the new high temperature superconductors strong coupling 
systems, 14:51373 (J;US) 
On the nature of high-temperature superconductivity, 14:51372 
(J;US) 
Theory of strongly fluctuating superconductivity, 14:51362 (R;US) 
Ultraprecise magnet design and shimming, 14:50289 (BA;US) 
SUPERCONDUCTORS 
Bes Theory 
Moessbauer isomer shift anomalies in a superconductor, 
14:51239 (RA;:BR) 
Ceramics 
Moessbauer spectroscopy, of ceramic superconductors doped 
with Fe5”: cation distribution and state of valence, 14:51249 
(RA;BR) 
Critical Current 
[Effects of grain boundary chemistry on critical current density in 
oxide superconductors]: Foreign trip report, August 13-26, 
1989, 14:51371 (R;US) 


Crystal Growth 
Crystal growth from solution. Growth of monocrystals and films 
of high-temperature superconductors. V. w. Extended theses, 
14:49741 (R;SU;In Russian) 


Defects 
Defect properties of high temperature superconductors probed 
by positrons, 14:49897 (RA;US) 


Electric Conductivity 
Preparation and properties of thick films on the basis of 
LnBazCu3O7_, compounds (Ln = Y,Ho,Dy.), 14:50161 
(RA;SU;In Russian) 
Electron-Positron Interactions 
Elecron-positron momentum distribution measurements of high- 
te superconductors and related systems, 14:50970 (R;US) 


Electronic Structure 
Electronic structure and hyperfine interactions in_ iron- 
substituted copper oxide superconductors, 14:51247 (RA;BR) 
On the nature of high-temperature superconductivity, 14:51372 
(J;US) 
lron 57 
High-temperature 57Fe Moessbauer 
YBao(Cu,_,Fex)3 O7,5, 14:51276 (RA;BR) 
lron Additions 
Composition dependence of the local 
Lao_,Ba,CuO,, 14:51277 (RA;BR) 
Influence of the Fe on the Bi-Sr-Ca-Cu oxide superconductor 
seen by Moessbauer spectroscopy, 14:51275 (RA;BR) 


Iron lons 
Evidence for Fe** in YBaz(Cu;_,Mx)3 O7_y (M=°’Fe, 5’Co) 
by absorption and emission Moessbauer spectroscopy, 
14:51285 (RA;BR) 
Moessbauer studies of iron substituted superconducting oxides, 
14:51246 (RA;BR) 


Isomer Shift 
Moessbauer isomer shift anomalies in a superconductor, 
14:51239 (RA;BR) 
Mathematical Models 
RVB theory of high T, superconductivity, 14:51358 (BA;US) 


studies of 


structure in 


SUPERFUND 
Implementation 


Microanalysis 
Grain boundary atomic structure and microstructure of Bi-Sr-Ca- 
Cu-O, (TI,Pb)-Sr-Ca-Cu-O and Pb-Sr-R (rare earth)-Ca-Cu-O 
bulk oxide superconductors, 14:49734 (RA;US) 
Moessbauer Effect 
Composition dependence of the local 
Lap_,Ba,CuO,, 14:51277 (RA;BR) 
Electronic structure and hyperfine 
substituted copper oxide superconductors, 14:51247 (RA;BR) 
Evidence for Fe** in YBaj(Cu;_,Mx)3 O7_y (M=5’Fe, 57Co) 
by absorption and emission Moessbauer spectroscopy, 
14:51285 (RA;BR) 
High-temperature 57Fe Moessbauer 
YBao(Cu, _,Fex)3 O7,5, 14:51276 (RA;BR) 
Influence of the Fe on the Bi-Sr-Ca-Cu oxide superconductor 
seen by Moessbauer spectroscopy, 14:51275 (RA;BR) 
Moessbauer spectroscopy, of ceramic superconductors doped 
with Fe5?: cation distribution and state of valence, 14:51249 
(RA;BR) 
Moessbauer studies of iron substituted superconducting oxides, 
14:51246 (RA;BR) 
Mossbauer and x-ray diffraction studies in Sn doped supercon- 
ducting YBazCu307-Y, 14:51274 (RA;BR) 
Muon Spin Relaxation 
uSR investigation of magnetism and superconductivity in 
(Y;~xPrx)BazCugO7, 14:51370 (R;US) 
Pairing Interactions 
Superconductivity from finite-u valence fluctuations, 14:51369 
(R;US) 
Phase Transformations 
Moessbauer studies of iron substituted superconducting oxides, 
14:51246 (RA;BR) 
Sample Preparation 
Preparation and properties of thick films on the basis of 
LnBazCu307_, compounds (Ln = Y,Ho,Dy.), 14:50161 
(RA;SU;In Russian) 
Strong-Coupling Model 
Are the new high temperature superconductors strong coupling 
systems, 14:51373 (J;US) 
Structural Chemical Analysis 
Structural and chemical imaging of superconductors and semi- 
conductors by high-resolution stem, 14:49975 (RA;US) 
Thermodynamics 
Fluctuation pairing and heat capacity of high T. superconduc- 
tors, 14:49947 (J;US) 
Tin Additions 
Mossbauer and x-ray diffraction studies in Sn doped supercon- 
ducting YBazCu307-Y, 14:51274 (RA;BR) 
X-Ray Diffraction 
Mossbauer and x-ray diffraction studies in Sn doped supercon- 
ducting YBazCu307-Y, 14:51274 (RA;BR) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 
Trends in environmental liability judgments against small enter- 
prises and the apparent ramifications for federal and state 
regulatory agencies. Technical report (Final), 14:50752 (R;US) 
Compliance 
DOE integration of the NEPA and CERCLA processes, 
14:49101 (RA;US) 
Monticello, Utah CERCLA agreement: evolution and lessons 
learned, 14:49062 (RA;US) 
Status report for the working group on hazardous and mixed 
waste, 14:49063 (RA;US) 
Evaluation 
ARAR Identification, 14:49591 (RA;US) 
implementation 
Evaluation of the initial implementation of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 


structure in 


interactions in iron- 


studies of 
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SUPERFUND 
implementation 


1980: Effect of the withholding of documents by the Environ- 
mental Protection Agency from Congress in 1982-83, 
14:49599 (D;US) 


Remedial Action 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Burnt Fly Bog 
Superfund Site, Marlboro Township, Monmouth County, New 
Jersey (second remedial action) September 1988, 14:50769 
(R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Rocky Hill Mu- 
nicipal Wellfield, Montgomery Township, Somerset County, 
New Jersey (first remedial action) June 1988. Final report, 
14:50768 (R;US) 

Supertund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Npl Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

Superfund Record of Decision (EPA Region 4): Perdido Ground- 
water Contamination Site, Perdido, Alabama (first remedial 
action) September 1988. Final report, 14:50771 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
caVironton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 
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Supertund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 

Water Treatment 
Point-of-entry drinking-water treatment systems for Superfund 
applications, 14:50749 (R;US) 
SUPERLATTICES 
Nanocontact measurements in superlattices, 14:49886 (BA;US) 
SUPERNOVA REMNANTS 
The prevalence of supernova remnants among unidentified 
Galactic radio sources, 14:50946 (J;US) 
SUPERNOVAE 
Limits on an optical pulsar in supernova 1987A, 14:50952 (J;US) 
SUPEROXIDE RADICALS 

Reactions of polypyridyichromium(Il) ions with oxygen: determi- 
nation of the self-exchange rate constant of O2/O2-, 
14:50210 (J:US) 

Reactions of the superoxochromium(|II) ion with transition-metal 
complexes, 14:50202 (J;US) 

SUPERSYMMETRY 

Coset spaces as alternatives to Calabi-Yau spaces in the pres- 
ence of gaugino condensation, 14:51045 (J;US) ; 

Introduction to the grand unification and to the supersymmetry, 
14:51016 (RA;BR;In Portuguese) 

On the general structure of supersymmetric models, 14:51029 
(R;AT) 

Proceedings of the Summer School Jorge Andre Swieca in Par- 
ticles and Fields, 14:51378 (R;BR;In Portuguese) 

Production of supersymmetric particles and Higgs bosons in ul- 
trarelativistic heavy-ion collisions, 14:51173 (R;DE) 

Review of recent developments in superstring theory, 14:51043 
(J;US) 

Superstring models challenged by rare processes, 14:51046 
(J;US) 

Supersymmetry, 14:51170 (R;DE;In German) 

Triple gauge boson decay of new neutral gauge bosons, 
14:51038 (J;NL) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPORT PILLARS 

Deformation fields with regard to laterally loaded pile groups in 
clay. Centrifugal tests on laterally loaded model piles fixed in 
clay, 14:50007 (R;DK;In Danish) 

SUPPORTED LIQUID MEMBRANES 

Fiscal year 1988 supported liquid membrane development re- 

port, 14:50684 (R;US) 
SURFACE AIR 

INPUFF (INtegrated PUFF) model study of Lawrence Livermore 
National Laboratory NDERF (Nuclear-Directed Energy Re- 
search Facility) building, 14:50643 (R;US) 

SURFACE CONTAMINATION 
Airborne recontamination of the TMI-2 [Three Mile Island Unit 2] 
reactor building, 14:49515 (J;US) 
SURFACE MINING 
Surface mining, 14:48817 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


PONDS 

SEAS 

STREAMS 

WATER RESERVOIRS 





Acidification 
Acidification of water beneath a mature Sitka spruce plantation 
in Beddgelert Forest, North Wales, 14:50706 (RA;NO) 
Analysis of dry and wet deposition, throughfall, and stemflow 
event chemistry in a Pinus strobus L. plantation, 14:50710 
(RA;NO) 
Calibrating Birkenes hydrology with a selective optimization al- 
gorithm, 14:50712 (RA;NO) 
Freshwater acidification in Norway - A "direct response” pro- 
cess?, 14:50691 (RA;NO) 
Chemical Composition 
Impact of forest soil tillage on the chemistry of tension lysimeter 
soil water, 14:50690 (RA;NO) 
Finland 
Impact of forest soil tillage on the chemistry of tension lysimeter 
soil water, 14:50690 (RA;NO) 
Forests 
Acidification of water beneath a mature Sitka spruce plantation 
in Beddgelert Forest, North Wales, 14:50706 (RA;NO) 
Analysis of dry and wet deposition, throughfall, and stemflow 
event chemistry in a Pinus strobus L. plantation, 14:50710 
(RA;NO) 
Impact of forest soil tillage on the chemistry of tension lysimeter 
soil water, 14:50690 (RA;NO) 
Hydrology 
Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 
Liming 
Model for dissolution of limestone in soils and neutralization of 
soil systems, 14:50708 (RA;NO) 
Netherlands 
Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 
Norway 
Freshwater acidification in Norway - A "direct response” pro- 
cess?, 14:50691 (RA;NO) 
Plants 
Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 
Runoff 
Water pathways and acid runoff from small cathments underlain 
by granitic rocks with no or shallow overburden, 14:50703 
(RA;NO) 
Soils 
Monitoring soil chemical and physical parameters under Dou- 
glas fir in the Netherlands, 14:50689 (RA;NO) 
USA 
Analysis of dry and wet deposition, throughfall, and stemflow 
event chemistry in a Pinus strobus L. plantation, 14:50710 
(RA;NO) 
United Kingdom 
Acidification of water beneath a mature Sitka spruce plantation 
in Beddgelert Forest, North Wales, 14:50706 (RA;NO) 
Water Chemistry 
Water pathways and acid runoff from small cathments underlain 
by granitic rocks with no or shallow overburden, 14:50703 
(RA;NO) 
Water Pollution 
Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 
Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Application of surface analysis methods to studies of atmo- 
spheric deposition in forests, 14:50593 (R;US) 
Friction and wear of glass carbon in sliding contact: Final report, 
September 30, 1988—June 30, 1989: Revision 1, 14:50001 
(R;US) 


SYNCHROTRON RADIATION SOURCES 


In-situ determination of radionuclide levels in facilities to be de- 
commissioned using the allowable residual contamination 
level method, 14:50682 (R;US) 

Molecular beam epitaxy. Surface. Vol. 4. Extended theses, 
14:49739 (R;SU) 

SURFACTANTS 

Using oil-spill dispersants on the sea, 14:48869 (R;US) 
SURRY POWER STATION UNIT-2 

See SURRY-2 REACTOR 
SURRY-2 REACTOR 

Surry steam generator program: Final results, evaluation of 
NDE performance, and technical basis for improved IS] and 
plugging criteria, 14:49296 (J;NL) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWAMPS 

Influence of slash on the chemical composition of the soil solu- 
tion in a clear-felled area in central Sweden. Acidification and 
water pathways. Vol 2, 14:50700 (RA;NO) 

SWEAT GLANDS 

See SKIN 

SWEDEN 

Project Chernobyl - Progress report 3, 14:49507 (R;SE;iIn 
Swedish) 

Recent Swedish achievements related to advanced technolo- 
gies for water cooled reactors, 14:49233 (RA;XA) 

SWEDISH ORGANIZATIONS 
Trend analysis on component level using PSA (NPP safety), 
14:49441 (R;IT) 

SWEDISH REACTOR R-1 

See R-1 REACTOR 
SWEDISH REACTOR R-2 

See R-2 REACTOR 
SWEDISH REACTOR R2-0 

See R2-0 REACTOR 
SWIMMING 

See EXERCISE 
SWITCHES 

See also PLASMA SWITCHES 

Triggering characteristics of SFg gas switch by XeCl laser, 
14:50261 (RA;JP) 

SWITZERLAND 

Agreement between the Government of the French Republic and 
the Swiss Federal Council on Mutual Assistance in case of a 
catastrophe or a serious accident, 14:49106 (R;FR;In French) 

SYDSVENSKA KRAFT AB REACTOR 1 

See BARSEBAECK-1 REACTOR 

SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 

A three-crystal spectrometer for 150 KeV synchrotron radiation, 
14:50503 (R;US) 

Chemical applications of synchrotron radiation: Workshop re- 
port, 14:50033 (R;US) 

Landau-cavity at MAX, 14:50484 (R;SE) 

Properties of cold ions produced by synchrotron radiation and 
by charged particle impact, 14:50979 (J;NL) 

Range of applications of modern superconducting synchrotron 
radiation sources using the source planned at Karlsruhe 
(KSSQ) as an example, 14:51347 (R;DE;In German) 

The beam line X NdFe-steel hybrid wiggler for SSRL, 14:50444 
(BA;US) 

Vacuum chamber development for the synchrotron X-ray source 
at Argonne, 14:50451 (BA;US) 

SYNCHROTRON RADIATION SOURCES 

See also NSLS 

1.5 GeV high brilliance synchrotron light source with combined 
function lattice, 14:50486 (R;SE) 
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SYNCHROTRON RADIATION SOURCES 


Landau-cavity at MAX, 14:50484 (R;SE) 

Proceedings of the second users meeting for the Advanced 
Photon Source, 14:50357 (R;US) 

Saddle toroid arrays: Novel grazing incidence optics for syn- 
chrotron x-ray lithography, 14:50328 (BA;US) 

SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
NSLS 

High precision power supplies for the national synchrotron light 
source, 14:50441 (BA;US) 

Mechanical support and transport system used for the neutrino 
horn system at Brookhaven National Laboratory, 14:50376 
(BA;US) 

Radiation safety systems at the NSLS (national synchrotron 
light source), 14:50373 (BA;US) 

Test results of the Los Alamos ferrite-tuned cavity, 14:50461 
(BA;US) 

The RF system of the Synchrotron X-ray Source at Argonne, 
14:50499 (BA;US) 

SYNTHETIC FUELS 
See also HYDROGEN FUELS 
Supercritical fluid analytical methods, 14:50081 (RA;US) 


- 


T-10 TOKAMAK 
Energy confinement in T-10 tokamak in conditions of ECR heat- 
ing and canonical profile models, 14:51415 (R;SU;In Russian) 
T-15 TOKAMAK 
Formation of hydrogen pellets for high-frequency injector for the 
T-15 tokamak, 14:51456 (RA;SU;in Russian) 
TAILINGS 
See also MILL TAILINGS 
Bureau of Mines geotechnical centrifuge research: A review. In- 
formation circular/1989, 14:48813 (R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
[Evaluation of the high intensity plasma sputer negative ion 
source and to test the response of the University of Tsukuba 
13-MV tandem accelerator to mA intensity level pulsed mode 
heavy negative ion beams]: Foreign trip report, May 12, 
1988—June 16, 1988, 14:50431 (R;US) 
TANDEM MIRRORS 
Alpha-driven mironoinstability in 
14:51450 (J;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Implementation plan for underground waste storage tank 
surveillance and stabilization improvements, 14:49032 (R;US) 
Methodology for assessment of contamination of the unsaturated 
zone by leaking underground storage tanks, 14:50716 (R;US) 
TANTALATES 
Growth of lithium niobate-tantalate films on leucosapphire sub- 
strates, 14:50154 (RA;SU;In Russian) 
TANTALITE 
Preparation and characterization of 
Fe(TaxNb, _,)2O¢, 14:51290 (RA;BR) 
TANTALUM 
High-purity tantalum preparation for TaS3 synthesis, 14:49823 
(RA;SU;In Russian) 
lodide refining of vanadium, niobium and tantalum, 14:49826 
(RA;SU;In Russian) 
Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 
Structure and properties of tantalum monocrystals prepared by 
different methods, 14:50127 (RA;SU;In Russian) 
TANTALUM 181 TARGET 
Non-equilibrium component in photoneutron spectra from inter- 
mediate and heavy nuclei, 14:51078 (RA;SU;In Russian) 


tandem mirror plasma, 


compounds 
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TANTALUM ALLOYS 
Growth and structure of Ti and Ta silicides formed by interfacial 
reaction between Ti-Ta alloy films and Si, 14:49777 (RA;US) 
TANTALUM CARBIDES 
Effect of nonstoichiometry and ordering on tantalum carbide ba- 
sic lattice parameter, 14:49912 (RA;SU;In Russian) 
Effect of vacancy ordering on TaCy annihilation radiation angu- 
lar correlation spectra, 14:51300 (RA;SU;In Russian) 
Specific heat of ordered and disordered tantalum carbide, 
14:50104 (RA;SU;In Russian) 
TANTALUM COMPLEXES 
Preparation and reactions of tantalum alkylidene complexes 
containing bulky phenoxide or thiolate ligands. Controlling 
ring-opening metathesis polymerization activity and mecha- 
nism through choice of anionic ligand, 14:50209 (J;US) 
TANTALUM OXIDES 
See also TANTALITE 
Anodal high purity tantalum and niobium oxides, 14:49920 
(RA;SU;In Russian) 
TANTALUM SILICIDES 
Growth and structure of Ti and Ta silicides formed by interfacial 
reaction between Ti-Ta alloy films and Si, 14:49777 (RA;US) 
TANTALUM SULFIDES 
High-purity tantalum preparation for TaS3 synthesis, 14:49823 
(RA;SU;In Russian) 
TAR 
See also BITUMENS 
Novel dispersed catalysts for hydropyrolysis and low tempera- 
ture hydrogeneration of coals, 14:48781 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
CADMIUM 110 TARGET 
CADMIUM 114 TARGET 
CALCIUM 40 TARGET 
CALCIUM 41 TARGET 
CARBON 12 TARGET 
CHLORINE 35 TARGET 
CHLORINE 37 TARGET 
CHROMIUM 50 TARGET 
CHROMIUM 52 TARGET 
CHROMIUM 53 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
GALLIUM 71 TARGET 
GERMANIUM 73 TARGET 
GERMANIUM 76 TARGET 
GOLD 197 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
INDIUM 113 TARGET 
INDIUM 115 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
IRON 56 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MERCURY 199 TARGET 
MERCURY 200 TARGET 
NEON 20 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NICKEL 62 TARGET 
NICKEL 64 TARGET 





NIOBIUM 93 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 239 TARGET 
POLARIZED TARGETS 
RHODIUM 103 TARGET 
SELENIUM 76 TARGET 
SELENIUM 77 TARGET 
SELENIUM 78 TARGET 
SELENIUM 80 TARGET 
SELENIUM 82 TARGET 
SILVER 107 TARGET 
SILVER 109 TARGET 
STRONTIUM 88 TARGET 
SULFUR 32 TARGET 
TANTALUM 181 TARGET 
TELLURIUM 122 TARGET 
TELLURIUM 124 TARGET 
TELLURIUM 126 TARGET 
TELLURIUM 128 TARGET 
TELLURIUM 130 TARGET 
TIN 114 TARGET 

TIN 116 TARGET 

TIN 117 TARGET 

TIN 118 TARGET 

TIN 120 TARGET 
TITANIUM 47 TARGET 
TITANIUM 48 TARGET 
TITANIUM 49 TARGET 
TITANIUM 50 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 91 TARGET 
ZIRCONIUM 94 TARGET 

A VLSI centroid extractor for real-time target tracking applica- 
tions, 14:50338 (R;US) 

Analysis of radiation energy transport in high-temperature me- 
dia: Application to ICF targets simulation and diagnosis, 
14:51546 (J;US) 

Measurements of reaction cross section with neutron and 
proton-rich radioactive beams, 14:51092 (R;FR) 

TASK SCHEDULING 

Resource contention management in parallel systems. Final re- 

port, June-December 1987, 14:51572 (R;US) 
TATB 

Pulsed-laser-excited Raman spectra of shock-compressed tri- 
aminotrinitrobenzene, 14:50561 (R;US) 

Reaction zone structure in supracompressed detonating explo- 
sives, 14:50568 (R;US) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 

Comment on second class currents in tau - decay, 14:51030 
(R;AT) 

Measurement of the branching ratio for tau~->e~vertay, 
14:51006 (J;NL) 

tau decays: The solution to a longstanding problem?, 14:51001 
(R;DE) 

TAUONS 
See TAU PARTICLES 
TAX LAWS 

Fundamental study on petroleum and gas taxation system in 

foreign countries, 14:48873 (R;JP;in Japanese) 
TBP 

Analysis of the extraction kinetics of uranium by tributy!l phos- 
phate, application to the use of pulsed columns, 14:48898 
(RA;SU) 

Development of supercritical fluid chromatography for analysis 
of TRUEX process solvents, 14:48895 (R;US) 

Kinetics of the molecular interactions in some extraction sys- 
tems, 14:50070 (RA;SU) 

TECHNETIUM 99 
Technetium-99m: The early days, 14:50221 (R;US) 


TELLURIUM COMPOUNDS 


TECHNETIUM COMPLEXES 

8°Te NMR spectroscopy of technetium(l) phosphine and phos- 
phite complexes, 14:50206 (J;US) 

Synthesis and characterization of technetium(V) complexes with 
amine, alcoholate, and chloride ligands, 14:50201 (J;US) 

TECHNOLOGY UTILIZATION 
Closing plenary: A look ahead, 14:49611 (J;US) 
TELESCOPE COUNTERS 

First application of the momentum-loss achromat to the isotopic 
separation of relativistic projectile fragments, 14:49114 (R;DE) 

On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 
coincident cross sections from 52S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;in German) 

TELESCOPES 
Design of incoherent imaging arrays, 14:50554 (R;US) 
TELEVISION 
The design and manufacture of television systems for inspection 
and maintenance in the JET torus, 14:51550 (J;US) 
TELLURIDES 
See also CADMIUM TELLURIDES 
EUROPIUM TELLURIDES 
LEAD TELLURIDES 
MERCURY TELLURIDES 
TIN TELLURIDES 

Crystallochemical principles of search for new crystals, 

14:50102 (RA;SU;In Russian) 
TELLURIUM 

Commercial technology of high purity tellurium manufactures, 
14:49831 (RA;SU;In Russian) 

Regularities of deposition and properties of films prepared from 
organometallic compounds, 14:49844 (RA;SU;In Russian) 

TELLURIUM 122 

Scattering of 1.2-2.0 MeV neutrons by tellurium isotopes, 

14:51133 (RA;SU;In Russian) 
TELLURIUM 122 TARGET 

Scattering of low-energy neutrons by tellurium even isotopes, 

14:51134 (RA;SU;In Russian) 
TELLURIUM 124 

Scattering of 1.2-2.0 MeV neutrons by tellurium isotopes, 

14:51133 (RA;SU;In Russian) 
TELLURIUM 124 TARGET 

Scattering of low-energy neutrons by tellurium even isotopes, 

14:51134 (RA;SU;In Russian) 
TELLURIUM 126 

Scattering of 1.2-2.0 MeV neutrons by tellurium isotopes, 

14:51133 (RA;SU;in Russian) 
TELLURIUM 126 TARGET 

Scattering of low-energy neutrons by tellurium even isotopes, 
14:51134 (RA;SU;In Russian) 

Theoretical analysis of cross sections of the fast neutron scat- 
tering by the tellurium-126,130 nuclei, 14:51182 (RA;SU;in 
Russian) 

TELLURIUM 128 

Scattering of 1.2-2.0 MeV neutrons by tellurium isotopes, 

14:51133 (RA;SU;in Russian) 
TELLURIUM 128 TARGET 

Scattering of low-energy neutrons by tellurium even isotopes, 

14:51134 (RA;SU;In Russian) 
TELLURIUM 130 

Scattering of 1.2-2.0 MeV neutrons by tellurium isotopes, 

14:51133 (RA;SU;in Russian) 
TELLURIUM 130 TARGET 

Scattering of low-energy neutrons by tellurium even isotopes, 
14:51134 (RA;SU;In Russian) 

Theoretical analysis of cross sections of the fast neutron scat- 
tering by the tellurium-126,130 nuclei, 14:51182 (RA;SU;In 
Russian) 

TELLURIUM COMPOUNDS 

See also TELLURIDES 

Chemical analysis of ternary semiconductors by critical voltage 
measurements, 14:49780 (RA;US) 

Conversion electron Moessbauer spectroscopy study of R.F. 
sputtered Cdo 95 Feo o5 Te thin films, 14:51267 (RA;BR) 
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TELLURIUM COMPOUNDS 


Mass transfer and pyrolysis of cadmium and tellurium alkyl 
derivatives at low pressure, 14:50122 (RA;SU;In Russian) 

Mass-spectrometric study of simultaneous thermal decomposi- 
tion of cadmium and tellurium alkyl compounds, 14:50120 
(RA;SU;in Russian) 

Physicochemical foundations of preparation of high-purity alkyl 
compounds of the 2-6-th group elements, 14:50128 
(RA;SU;In Russian) 

Synthesis and deep purification of diethyl tellurium and dimethyl 
cadmium, 14:50129 (RA;SU;In Russian) 

TELLURIUM ISOTOPES 

See also TELLURIUM 122 
TELLURIUM 124 
TELLURIUM 126 
TELLURIUM 128 
TELLURIUM 130 
De-excitation of low-lying 2* levels in tellurium isotopes, 
14:51137 (RA;SU;In Russian) 
TEMPERATURE (0400-1000 K) 
See HIGH TEMPERATURE 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 
TEMPERATURE DEPENDENCE 
Thermal analysis of DWPF canister during pouring and 
cooldown, 14:48957 (R;US) 
Variation of heat loading for a repository at Yucca Mountain, 
14:49011 (R;:US) 
TEMPERATURE MEASUREMENT 
Remote laser-probing system for combustion measurements, 
14:50237 (R;JP;in Japanese) 
TENDONS (STRUCTURAL) 
See CABLES 
TERATOGENS 
Teratogen metabolism, 14:50799 (BA;US) 
[Short-term assays for detecting environmental mutagens, car- 
cinogens, and teratogens]: Foreign trip report, February 
5-24, 1989, 14:50795 (R;US) 
TERBIUM COMPLEXES 
Extractive crystallization in series of medium lanthanides, 
14:50123 (RA;SU;In Russian) 
TERBIUM OXIDES 
Synthesis, phase ratios and physicochemical properties of solid 
solutions, formed in TbO,-YO,; 5-ZrO2 system, 14:50145 
(RA;SU;In Russian) 
TERMINAL FACILITIES 
Health-hazard evaluation report HETA 87-232-1948, Consoli- 
dated Freightways, Pocono Summit, Pennsylvania, 14:50619 
(R;US) 
TERRORISM 
Terrorism and the communication utilities: A national security 
concern. Study project, 14:51616 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST PARTICLES 
Electromagnetic radiation from an accelerated quantum oscilla- 
tor, 14:51382 (RA;SU;In Russian) 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEVATRON 
See FERMILAB TEVATRON 
TEXACO GASIFICATION PROCESS 
Use of coal gasification in compressed-air energy storage sys- 
tems: Final report, 14:49552 (R;US) 

TEXTOR TOKAMAK 

Determination of the species distribution H*, H2*, and H3* in 
the ion source for the neutral-particle injectors at TEXTOR, 
14:50425 (R;DE;In German) 

TFTR DEVICE 

See TFTR TOKAMAK 
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TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Charge exchange recombination spectroscopy measurements 
in the extreme ultraviolet region of central carbon concentra- 
tions during high power neutral beam heating in TFTR 
[Tokamak Fusion Test Reactor], 14:51436 (R;US) 
Temporal behavior of neutral particle fluxes in TFTR [Tokamak 
Fusion Test Reactor] neutral beam injectors, 14:51485 (R;US) 
THALASSEMIA 
Some biological applications of the Moessbauer effect in blood 
diseases, like thalassemia and malaria, 14:50220 (RA;BR) 
THALLIUM ALLOYS 
Formation of intermetallic compounds in binary systems rare 
earths-thallium, 14:49815 (RA;SU;In Russian) 
THALLIUM COMPOUNDS 
A series of 


thallium-iron carbonyl cluster molecules: 
Structural comparisons of (EtgN)o(TloFe4(CO) 6), 
(Et4N)4(Tl4Feg(CO)sp), and (EtgN)g (Tle Fe;9(CO)s36, 14:50196 
(J;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS 
See DRUGS 


THERMAL EFFLUENTS 

Application of Landsat Thematic Mapper data for coastal ther- 

mal plume analysis at Diablo Canyon, 14:50747 (J;US) 
THERMAL ENERGY STORAGE EQUIPMENT 

Testing of the Thivernal-Grignon (France) high temperature heat 

repository, 14:49554 (R;FR;In French) 
THERMAL FISSION 

Delayed neutron spectra from precursors bromine and iodine, 

14:51180 (RA;SU;In Russian) 
THERMAL INSULATION 

Conservation versus energy supply: An economic and environ- 
mental comparison of alternatives for space conditioning of 
new residences, 14:49676 (D;US) 

THERMAL NEUTRONS 

Clinical considerations in the use of thermal and epithermal neu- 
tron beams for neutron capture therapy, 14:50817 (BA;US) 

Detection of a-particles and neutrons in electrochemically 
etched polycarbonate track detectors, 14:50523 (R;DE) 

THERMAL POLLUTION (AIR) 

See AIR POLLUTION 

THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL SHIELDS 

Calculational study of radiation-thermal shield with forced cool- 
ing, 14:49357 (RA;SU;In Russian) 

Effect of fabrication methods on thermal conductivity of high- 
temperature steel-foil thermal insulation for HTGR, 14:49298 
(RA;SU;In Russian) 

THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CONVERSION 

Direct conversion reactor for economic electric power, 14:49641 
(R;US) 

THERMOELECTRIC CONVERSION 

Direct conversion reactor for economic electric power, 14:49641 
(R;US) 

THERMOLUMINESCENT DOSEMETERS 

Characterization of the radiological conditions of the reactor 
building basement and D-rings through thermoluminescent 
dosimeter readings, 14:49516 (J;US) 

THERMOMETERS 

In situ response time measurements of RTD temperature sen- 
sors, 14:50548 (R;BR;In Portuguese) 

Solid-state fluorescence above 1000°C: Application to high- 
temperature laser thermometry, 14:49895 (R;US) 

THERMONUCLEAR DEVICES 
See also ICF DEVICES 
OPEN PLASMA DEVICES 
PINCH DEVICES 
A high-fluence fusion neutron source, 14:51511 (J;NL) 


Lithium corrosion/mass transfer test facility, 14:51525 (J;NL) 

Neutron source and field characteristic measurements for 
JAERI/USDOE phase-ll experiments on fusion blanket neu- 
tronics, 14:51524 (J;NL) 

The scientific status of fusion, 14:51404 (J;NL) 

Thermal expansion of epoxy-fiberglass composite specimens, 
14:50028 (J;US) 

THERMONUCLEAR FUELS 

SHe for producing tritium in a blanket of a thermonuclear reac- 

tor, 14:51460 (RA;SU;In Russian) 
THERMONUCLEAR REACTIONS 

Calorimetry experiments in the Physics Division, ORNL [Oak 
Ridge National Laboratory], 14:51400 (R;US) 

Cold fusion, Alchemist’s dream, 14:51403 (R;US) 

Interim report of the Cold Fusion Panel of the Energy Research 
Advisory Board, 14:51401 (R;US) 

[Atomic collisions in solid and plasma physics]: Foreign trip re- 
port, July 31—August 20, 1989, 14:51484 (R;US) 

THERMONUCLEAR REACTOR MATERIALS 

Present status of plasma-wall interactions research and materi- 
als development activities in the US, 14:51494 (R;US) 

[Corrosion and mass transfer of ferrous alloys in Pb-17 at. % Li]: 
Foreign trip report, October 15, 1988-October 25, 1988, 
14:51481 (R;US) 

[Reduced activation materials for fusion]: Foreign trip report, 
October 12, 1988—October 26, 1988, 14:51482 (R;US) 

[Theory and calculation of radiation effects for fusion reactor 
materials applications]: Foreign trip report, January 14—22, 
1989, 14:51483 (R:US) 

THERMONUCLEAR REACTORS 
See also ION BEAM FUSION REACTORS 
LASER FUSION REACTORS 
PULSED FUSION REACTORS 
TOKAMAK TYPE REACTORS 

3He for producing tritium in a blanket of a thermonuclear reac- 
tor, 14:51460 (RA;SU;In Russian) 

Application of the Integrated-Blanket-Coil concept to a compact 
reversed-field pinch reactor, 14:51506 (D;US) 

Influence of constructive insertion between blanket modules and 
a shield on protection efficiency of an experimental thermonu- 
clear reactor, 14:51458 (RA;SU;In Russian) 

New technology applications for high heat flux thermal design, 
14:51505 (BA;US) 

Penetration of an energetic D° beam into an ETR plasma, 
14:51451 (J;NL) 

The Sandia ion beam - a high heat flux testing facility, 14:51522 
(J;NL) 

Thermonuclear synthesis. 
14:51402 (R;SU) 

What are the characteristics of an attractive reactor?, 14:51547 
(J;US) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS 

Thermoplastic composites: Recycling. January 1973-May 1989 
(Citations from the Rubber and Plastics Research Association 
data base). Report for January 1973-May 1989, 14:50009 
(R;US) 

THETA PINCH 

Microfluctuations of plasma density in a theta-pinch and spatial 
coherency of a probing laser beam, 14:51434 (R;SU;In Rus- 
sian) 

THIN FILMS 

A UHV (ultra high vacuum) TEM (transmission electron micro- 
scope) study of the in situ growth of ultra-thin films of CoSi, 
on Si (100), 14:49982 (RA;US) 

Anomalous dispersion corrections to surface and interface EX- 
AFS measurements made using glancing angles, 14:49883 
(BA;US) 

EXAFS studies of grain boundary diffusion and segregation, 
14:49887 (BA;US) 

Laser photochemical growth of amorphous silicon at low tem- 
peratures and comparison with thermal chemical vapor 
deposition, 14:51359 (BA;US) 


Scientific-technical collection, 


THREE MILE ISLAND-2 REACTOR 
Reactor Accidents 


Polymer chain structure in ultrathin films. Technical report, 1 
June 1988-31 May 1989, 14:50326 (R;US) 
Temperature dependent effects during Ag deposition on 
Cu(110), 14:50966 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 


THIOALCOHOLS 
See THIOLS 


THIOLS 

Adsorbed thiophenol and related compounds studied at Pt(111) 
electrodes by EELS, Auger spectroscopy, and cyclic voltam- 
metry, 14:50208 (J;US) 

THIONAPHTHENES 

Biological degradation of low-rank coal: Final report, 14:48764 

(R;US) 
THORIUM CARBIDES 

Evaluations of thermodynamic functions of gaseous uranium 

and thorium carbide species, 14:49909 (R;IN) 
THORIUM COMPLEXES 

Hydrodynamical instability in extraction of metals by di(2- 
ethylhexyl) phosphoric acid (D2EHPA) (Metals: La, U, Th.), 
14:50071 (RA;SU) 

Kinetics of the molecular interactions in some extraction sys- 
tems, 14:50070 (RA;SU) 

THORIUM CXIDES 

Activation studies on ThO>-containing slab assemblies driven 

by (D,T) neutrons, 14:51542 (J;US) 
THREE MILE ISLAND-2 REACTOR 
Decontamination 

Analysis of the Three Mile Island submerged demineralizer sys- 
tem vessel burial data: Fiscal year 1989, 14:49029 (R;US) 

Programmatic Environmental Impact Statement related to de- 
contamination and disposal of radioactive wastes resulting 
from March 28, 1979 accident, Three Mile Island Nuclear Sta- 
tion, Unit 2 (Docket No. 50-320): Final supplement dealing 
with post-defueling monitored storage and subsequent 
cleanup, 14:50785 (R;US) 

Reactor Accidents 

A fast-sorting measurement technique to determine decontami- 
nation priority, 14:49537 (J;US) 

A guide to technical information regarding TMI-2 [Three Mile |s- 
land Unit 2], 14:49520 (J;US) 

Airborne recontamination of the TMI-2 [Three Mile Island Unit 2] 
reactor building, 14:49515 (J;US) 

An overview of nuclear criticality safety performed to support 
TMI-2 [Three Mile Island Unit 2] defueling, 14:49545 (J;US) 

An upgraded personnel dosimetry system for TMI-2 [Three Mile 
Island Unit 2], 14:49525 (J;US) 

Characterization of the radiological conditions of the reactor 
building basement and D-rings through thermoluminescent 
dosimeter readings, 14:49516 (J;US) 

Conception, design, and development of the RRV [remote re- 
connaissance vehicle] and the RWV [remote work vehicle], 
14:49543 (J;US) 

Criteria development of remotely controlled mobile devices for 
TMI-2 [Three Mile Island Unit 2], 14:49542 (J;US) 

Data acquisition methods used at TMI-2 [Three Mile Island Unit 
2], 14:49532 (J;US) 

Dealing with public perceptions of health risks in a nuclear 
world, 14:49523 (J;US) 

Dose reduction: Trim personnel transit exposure to the RB defu- 
eling platform and reduce defueling exposure, 14:49528 (J;US) 

Evaluation of radionuclide penetration of structural concrete sur- 
faces in the Three Mile Island Unit 2 reactor building, 
14:49514 (J;US) 

Ex-vessel fuel characterization results in the reactor building, 
14:49518 (J;US) 

Exposure of the general population near TMI [Three Mile Is- 
land], 14:49524 (J;US) 

Fuel removal equipment for TMI-2 [Three Mile Island Unit 2], 
14:49533 (J;US) 

Heat stress control in the TMI-2 [Three Mile Island Unit 2] defu- 
eling and decontamination activities, 14:49519 (J;US) 
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THREE MILE ISLAND-2 REACTOR 
Reactor Accidents 


Implementation of remote equipment at TMI-2 [Three Mile Is- 
land Unit 2], 14:49544 (J;US) 

Lessons learned in the cleanup of Three Mile Island Unit 2 as de- 
termined by the TMI-2 safety advisory board, 14:49522 (J;US) 

Methods of assaying special nuclear material at TMi-2 [Three 
Mile Island Unit 2], 14:49540 (J;US) 

Observations on health outcome studies of exposure of the 
worker and the general population during the nuclear reactor 
accident at three mile island, 14:49521 (J;US) 

Programmatic changes due to TMI-2 [Three Mile Island Unit 2], 
14:49530 (J;US) 

Quality assurance in the removal and transport of the TMI-2 
[Three Mile Island Unit 2] core, 14:49548 (J;US) 

RCS characterization and SNM accountability: Trace fuel circu- 
lation in the RCS, reactor building and auxiliary building, 
14:49539 (J;US) 

Reactor fuel detection and distribution in the TMI-2 [Three Mile 
Island Unit 2] auxiliary building, 14:49541 (J;US) 

Respiratory protection-lessons learned at TMI [Three Mile Is- 
land], 14:49526 (J;US) 

Review of radiation shielding concerns associated with the TMI- 
2 [Three Mile Island Unit 2] defueling system, 14:49529 (J;US) 

Robotic characterization of the elevation of the TMI-2 [Three 
Mile Island Unit 2] reactor building, 14:49517 (J;US) 

TMI-2 [Three Mile Island Unit 2] core region defueling, 14:49535 
(J;US) 

TMI-2 [Three Mile Island Unit 2] core shipping preparations, 
14:49550 (J;US) 

TMI-2 [Three Mile Island Unit 2] ex-vessel defueling, 14:49536 
(J;US) 

TMI-2 [Three Mile Island Unit 2] licensing history, 14:49546 (J;US) 

TMIl-2 [Three Mile Island Unit 2] preparations for defueling, 
14:49534 (J;US) 

TMI-2 [Three Mile Island Unit 2] reactor building basement con- 
crete activity distribution, 14:49538 (J;US) 

TMI-2 [Three Mile Island Unit 2] reactor building dose reduction 
task force, 14:49527 (J;US) 

TMl-2 [Three Mile !sland Unit 2] reactor vessel head and 
plenum removal, 14:49531 (J;US) 

TMI-2 [Three Mile Island Unit 2]: The early radiological condi- 
tions of the reactor building, 14:49513 (J;US) 

Technology transfer and radioactive waste management at TMI- 
2 [Three Mile Island Unit 2], 14:49547 (J;US) 

The effects of hydrogen generation on radioactive waste han- 
dling technology, 14:49549 (J;US) 

Transport package maintenance requirements and operations, 
14:49551 (J;US) 

THROUGHFALL 

Do all forests act as sinks for air pollutants?. Factors influencing 

the acidity of throughfall, 14:50701 (RA;NO) 
THYROID 

Development of a human calcitonin radioimunoassay, with ‘in 
house’ reagent production, for application to the early diagno- 
sis of medullary thyroid carcinoma, 14:50823 (R;BR;In 
Portuguese) 

Stable iodine in nuclear accident. Response of USSR and sur- 
rounding countries in Chernobyl accident, 14:50870 (RA;JP;In 
Japanese) 

TIGHT SANDS 
See SANDSTONES 
TIMING CIRCUITS 

Precision timing and interlocks systems for FEL [free-electron 
laser] heating experiments on MTX [Microwave Tokamak Ex- 
periment], 14:51498 (R;US) 

TIN 114 TARGET 

Effect of regular spin splitting of the (n,p) reaction cross section 

on tin isotopes, 14:51130 (RA;SU;In Russian) 
TIN 116 TARGET 

Effect of regular spin splitting of the (n,p) reaction cross section 

on tin isotopes, 14:51130 (RA;SU;In Russian) 
TIN 117 TARGET 

Cross sections of the 'Sin(n,n’)'9™in and 1'7Sn(n,n’)"17™Sn 
reactions at neutrons energy from the threshold to 2.2 MeV, 
14:51135 (RA;SU;In Russian) 
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TIN 118 TARGET 
Effect of regular spin splitting of the (n,p) reaction cross section 
on tin isotopes, 14:51130 (RA;SU;In Russian) 
TIN 120 TARGET 
Effect of regular spin splitting of the (n,p) reaction cross section 
on tin isotopes, 14:51130 (RA;SU;In Russian) 
TIN ADDITIONS 
Moessbauer study of tin atoms isolated in NHg matrices, 
14:51283 (RA;BR) 
TIN ALLOYS 
See also TIN ADDITIONS 
In situ 5'Eu and '1?Sn Moessbauer studies of vapor quenched 
amorphous Eu,_, Snx alloys, 14:51264 (RA;BR) 
TIN BROMIDES 
Electronic structure and isomer shifts of Sn halides, 14:51238 
(RA;BR) 
TIN CHLORIDES 
Electronic structure and isomer shifts of Sn halides, 14:51238 
(RA;BR) 
TIN FLUORIDES 
Electronic structure and isomer shifts of Sn halides, 14:51238 
(RA;BR) 
TIN lIODIDES 
Electronic structure and isomer shifts of Sn halides, 14:51238 
(RA;BR) 
TIN OXIDES 
Conversion electron moessbauer investigation for the films and 
catalysis system of stannic oxide, 14:50039 (R;CN;In Chinese) 
TIN TELLURIDES 
Analysis of electrical and structural properties of Pb; _,Sn,Te 
solid solutions, 14:49845 (RA;SU;in Russian) 
Peculiarities of structural characteristics of epitaxial 
Pbo gSno,2Te layers obtained on substrates of lead-tin chalco- 
genides, 14:50152 (RA;SU;In Russian) 
TIRES 
Superfund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 
Use of waste tyres as a fuel in a tyre remoulding factory. A demon- 
stration at Colway Tyres Ltd. [Langley Moor], 14:49135 (R;GB) 
TITANATES 
Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 
TITANIUM 
Capacity vulnerability indicators for strategic and critical materi- 
als. Final report, October 1986-June 1988, 14:49600 (R;US) 
Effects of energy structure of total cross sections of titanium, 
chromium, iron and nickel in the range of unsolved reso- 
nances, 14:51075 (RA;SU;In Russian) 
Hydrogen embrittlement of titanium and its alloys, 14:49878 (R;Fl) 
Twinning, texture and constitutive relations for explosively 
formed jets, 14:49850 (R;US) 
TITANIUM 47 TARGET 
Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 
TITANIUM 48 TARGET 
Applicability of optical-statistical approach to the evaluation of 
the effect of resonance structure of the total neutron cross 
sections, 14:51188 (RA;SU;in Russian) 
Experimental studies of photoinduced reactions on nuclei in the 
energy range 220-450 MeV, 14:51095 (R;DE;in German) 
Global description of (n,p) - and (n,2n) - activation cross sec- 
tions within statistical multistep theory, 14:51175 (R;XA) 
TITANIUM 49 TARGET 
Partial cross sections of the (p,n) reaction on *°Ti i 79:7®Ge, 
14:51113 (RA;SU;In Russian) 
TITANIUM 50 
Angular distributions of separated y-ray production cross sec- 
tions from reactions (n, x-y) for 5'V induced by 14.9 MeV 
neutrons, 14:51109 (RA;SU) 
TITANIUM 50 TARGET 
Transfer reactions for the 5°Ti + 9°Zr system below the Coulomb 
barrier, 14:51120 (BA;DE) 





TITANIUM 51 


Angular distributions of separated y-ray production cross sec- 
tions from reactions (n, xy) for 5'V induced by 14.9 MeV 


neutrons, 14:51109 (RA;SU) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Advanced tribological coatings for high-specific-strength alloys. 
Progress report No. 4, 29 September 1988-29 March 1989, 
14:49742 (R;GB) 


Growth and structure of Ti and Ta silicides formed by interfacial 


reaction between Ti-Ta alloy films and Si, 14:49777 (RA;US) 
Hydrogen embrittlement of titanium and its alloys, 14:49878 (R;Fl) 


Investigation of splat-quenched Zr-Fe-Ti alloys, 14:49797 


(RA;BR) 


Martensite transformation in NiTi alloys induced by tensile 


stress pulses, 14:49853 (R;US) 


Twinning, texture and constitutive relations for explosively 


formed jets, 14:49850 (R;US) 
TITANIUM BASE ALLOYS 


Deformation and defects in Laves-phase intermetallic com- 


pounds: Final report, April 1, 1987—-September 29, 1989, 
14:49787 (R;US) 


Probabilistic description of fatigue crack growth under constant- 


and variable-amplitude loading. Final report, 14:49743 (R;US) 
Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 
TITANIUM BORIDES 
Arc melting of titanium, zirconium and niobium diborides, 
14:49914 (RA;SU;In Russian) 
Computer synthesis of ceramic preforms for molten-metal infil- 
tration, 14:49928 (R;US) 
TITANIUM CARBIDES 


Computer synthesis of ceramic preforms for molten-metal infil- 


tration, 14:49928 (R;US) 


Synthesis of nonoxide ceramic powders by solid combustion 


processes, 14:49938 (BA;US) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM BORIDES 
TITANIUM CARBIDES 
TITANIUM OXIDES 
TITANIUM SILICIDES 
Moessbauer investigation of the Laves phase Fe(Ti;_, Nbx), 
14:51260 (RA;BR) 


Spectroscopic study using line ratios of highly ionized Ti in a 


laser-produced plasma, 14:50089 (RA;US) 
TITANIUM IONS 

Effect of Ti on the stabilization of the alpha-FeMn alloy system, 

14:49798 (RA;BR) 
TITANIUM OXIDES 

A study of structural properties of the TiO2-NbOz solid solution 
by neutron diffraction, 14:49766 (RA;US) 

Chemically bonded organic dispersants, 14:49939 (BA;US) 

Hydrous metal oxide catalysts for direct coal liquefaction, 
14:48780 (R;US) 

Phase |, Volume Ill, Bench scale research at MIT [Massachu- 
setts Institute of Technology]: Topical report, October 
1987—January 1989, 14:48766 (R;US) 

Physicochemical foundations for production of high purity tita- 
nium dioxide, 14:49919 (RA;SU;In Russian) 

Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 
Russian) 

TITANIUM SILICIDES 
Growth and structure of Ti and Ta silicides formed by interfacial 
reaction between Ti-Ta alloy films and Si, 14:49777 (RA;US) 

TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 

See THERMOLUMINESCENT DOSEMETERS 
TLP DEVICES 

Average beta measurement in EXTRAP T1, 14:51443 (R;SE) 

Magnetic field profiles in EXTRAP T1, 14:51491 (R;SE) 


TOKAMAK DEVICES 
Planning 


Three-dimensional magnetic probe measurements of EXTRAP 
T1 equilibria, 14:51442 (R;SE) 
TMPN 
See HYDROXY COMPOUNDS 
TNT 

Reaction zone structure in supracompressed detonating explo- 

sives, 14:50568 (R;US) 
TOA 

Kinetics and interface phenomena during vanadium extraction 

by tri-n-octylamine, 14:50097 (RA;SU) 
TOBACCO PRODUCTS 
Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 
TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
ITER TOKAMAK 
JIPPT-2 DEVICE 
PDX DEVICES 
SPHEROMAK DEVICES 
T-10 TOKAMAK 
T-15 TOKAMAK 
TEXTOR TOKAMAK 
Auxiliary Heating 

Moment approach to neoclassical flows, currents, and transport 

in auxiliary heated tokamaks, 14:51446 (D;US) 
Beam Injection Heating 

Solution of the Fokker-Planck equation with mixing of angular 

harmonics by beam-beam charge exchange, 14:51438 (R;US) 
Breeding Blankets 

Design analysis and optimization of self-cooled lithium blankets 
and shields, 14:51512 (J;NL) 

The breeding shield design for the technology test reactor 
TIBER-II, 14:51529 (J;NL) 

Control Systems 

Adaptive optimal system for control of plasma filament horizon- 

tal displacements in a tokamak, 14:51419 (RA;SU;In Russian) 
Divertors 

Divertor and first wall armor design for the TIBER-II engineering 

test reactor, 14:51523 (J;NL) 
Drift instability 
Transport due to etaj-modes in the presence of FF fields, 
14:51410 (R;SE) 
Ecr Heating 
High gain free electron lasers, 14:50309 (BA;US) 
First Wall 

Divertor and first wall armor design for the TIBER-II engineering 
test reactor, 14:51523 (J;NL) 

First wallV/blanket/shield design and optimization system, 
14:51526 (J;NL) 

Local wall power loading variations in thermonuclear fusion de- 
vices, 14:51539 (J;US) 

Joule Heating 

Microwave Tokamak Experiment (MTX) ohmic heating system, 

14:51496 (R;US) 
Microwave Heating 

MTX/ELF II [Microwave Tokamak Experiment/ Electron Laser 
Facility II] microwave power measurements and calibration for 
the 2-GW, 140-GHZ, ELF Il free-electron laser (FEL), 
14:51497 (R;US) 

Precision timing and interlocks systems for FEL [free-electron 
laser] heating experiments on MTX [Microwave Tokamak Ex- 
periment], 14:51498 (R;US) 

Microwave Power Transmission 

Microwave Tokamak Experiment: An overview of the construc- 
tion and checkout phase, 14:51502 (R;US) 

Microwave transport system for the MTX [Microwave Tokamak 
Experiment], 14:51501 (R;US) 

Operation 

Microwave tokamak experiment (MTX) first year of operation 

and future plans, 14:51500 (R;US) 
Planning 

Engineering, safety, and economic evaluations of ASPIRE, 

14:51520 (J;NL) 
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TOKAMAK DEVICES 
Plasma Filament 


Piasma Filament 

Numerical simulation of plasma current disruption process in 
tokamak with provision for evolution of a plasma filament, 
14:51417 (RA;SU;In Russian) 

Plasma instability 

ls anomalous transport "diffusive”?, 14:51437 (R;US) 

Weak turbulence theory of ion temperature gradient modes for 
inverted density plasmas, 14:51435 (R;US) 

Rankine Cycle 

Reactor applications of the compact fusion advanced Rankine 

(CFAR) cycle for a D-T tokamak fusion reactor, 14:51521 (J;NL) 
Runaway Electrons 

Modeling of runaway electron damage for the design of tokamak 

plasma facing components, 14:51490 (R;US) 
Specifications 

TIBER II as a precursor to an international thermonuclear exper- 

imental reactor, 14:51531 (J;NL) 
Stresses 

Calculation of electrodynamical loads on the vacuum chamber 
of a compact tokamak in case of plasma current disruption, 
14:51480 (R;SU;in Russian) 

Tearing Instability 

Theoretical plasma physics: Progress report, October 31, 

1988—October 31, 1989, 14:51412 (R;US) 
Thermonuclear Ignition 

Simulation of quasisteady-state fusion burning in a tokamak with 

strong magnetic field, 14:51418 (RA;SU;In Russian) 
Wall Loading 
Thermal loads on tokamak plasma facing components during 
normal operation and disruptions, 14:51439 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
JET TOKAMAK 
TFTR TOKAMAK 

Application of a two-fluid theoretical plasma energy confinement 
scaling to current tokamak reactor designs, 14:51541 (J;US) 

PCIC-11: A time-dependent electromagnetic and power bal- 
ance tokamak reactor code, 14:51548 (J;US) 

Thermal hydraulic considerations in liquid-metal-cooled compo- 
nents of tokamak fusion reactors, 14:51453 (R;US) 

TOLUENE 
Studies of the initial reactions that occur during direct coal lique- 
faction, 14:48782 (R;US) 
TONSILS 
See LYMPHATIC SYSTEM 
TOOLS 

See also CUTTING TOOLS 

Fuel removal equipment for TMI-2 [Three Mile Island Unit 2], 
14:49533 (J;US) 

TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPO 

Interphase transfer of uranium(6) between D2EHPA-TOPO in 
kerosene and phosphoric acid strip solutions using the Lewis 
cell technique, 14:50227 (RA;SU) 

TOROIDAL LONGITUDINAL PINCH DEVICE 
See TLP DEVICES 
TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 

See FRACTURE PROPERTIES 
TOWERS (EXTRACTION) 

See EXTRACTION COLUMNS 
TOXIC MATERIALS 

Method for conducting laboratory toxicity degradation evalua- 
tions of complex effluents, 14:50892 (R;US) 

Non-cancer dose-response assessments within the EPA (Envi- 
ronmental Protection Agency): A foundation for selecting a 
dose-response assessment method to assess Section 112 
pollutants based on non-cancer effects. Technical report, 
14:49597 (R;US) 
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Patterns of mutational sensitivity to chemicals in poststem-cell 
stages of mouse spermatogenesis, 14:50888 (R;US) 
Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 
TOXIC SUBSTANCES CONTROL ACT 
Amendments to the asbestos in schools provisions of TSCA: re- 
port to accompany H.R. 3893. Introduced in the House of 
Representatives, One Hundredth Congress, Second Session, 
June 27, 1988, 14:50647 (B;US) 
TOXICITY 
Biological markers in environmental sentinels to establish expo- 
sure to, and effects of, atmospheric toxicants, 14:50887 (R;US) 
DNA damage as an indicator of pollutant-induced genotoxicity, 
14:50787 (R;US) 
Method for conducting laboratory toxicity degradation evalua- 
tions of complex effluents, 14:50892 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRANSBOUNDARY POLLUTION 
See TRANSFRONTIER POLLUTION 
TRANSDUCERS 
Pressure transducer, 14:50339 (P;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Development of high frequency spice models for ferrite core in- 
ductors and transformers, 14:50334 (R;US) 
TRANSFRONTIER CONTAMINATION 
Warning and assistance in case of accidental transfrontier pollu- 
tion, 14:49107 (R;BE;In French) 
TRANSFRONTIER POLLUTION 
Warning and assistance in case of accidental transfrontier pollu- 
tion, 14:49107 (R;BE;In French) 
TRANSIENT OVERPOWER ACCIDENTS 
Fuzzy diagnosis, 14:49394 (R;IT) 
TRANSIENTS 
Multivariate statistical methodology, using nuclear power plant 
operational data, for detection of degradation and failure 
trends, 14:49449 (R;IT) 
TRANSISTORS 
Thermal analysis of transistor packages, Part 2: Revision, 
14:50330 (R;US) 
TRANSITION ELEMENT COMPLEXES 
See also CHROMIUM COMPLEXES 
COBALT COMPLEXES 
COPPER COMPLEXES 
GOLD COMPLEXES 
HAFNIUM COMPLEXES 
IRIDIUM COMPLEXES 
IRON COMPLEXES 
MANGANESE COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
PLATINUM COMPLEXES 
RHODIUM COMPLEXES 
RUTHENIUM COMPLEXES 
TANTALUM COMPLEXES 
TECHNETIUM COMPLEXES 
TUNGSTEN COMPLEXES 
VANADIUM COMPLEXES 
YTTRIUM COMPLEXES 
ZIRCONIUM COMPLEXES 





Development of separation methods of element pairs with close 
properties with the use of macrocyclic complexones, their ap- 
plication in analysis, 14:50078 (RA;SU;In Russian) 

TRANSITION ELEMENT COMPOUNDS 

See also CHROMIUM COMPOUNDS 

COBALT COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
MANGANESE COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
PLATINUM COMPOUNDS 
RHODIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
TITANIUM COMPOUNDS 
VANADIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 

Physicochemical foundations of preparation of high-purity alkyl 
compounds of the 2-6-th group elements, 14:50128 
(RA;SU;In Russian) 

Preparation and characterization of several conducting transi- 
tion metal oxides. Technical report, 14:49892 (R;US) 

TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 

EELS as a probe of d-band occupancy in magnetic alloys, 

14:49882 (BA;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION 

Detection of coherent X-ray transition radiation and its applica- 

tion to beam diagnostics, 14:50474 (J;NL) 
TRANSITION TEMPERATURE 
Quark gluon plasma and hadronic matter in the early universe, 
14:50939 (RA;ZA) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (ENERGY) 
See ENERGY TRANSPORT 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT 
See also LAND TRANSPORT 
MARITIME TRANSPORT 
WASTE TRANSPORTATION 

Feasibility study on the formation of a databank of the arrange- 
ments within the European Community for transport accidents 
involving radioactive materials. Phase 1, 14:48913 (R;FR) 

TRANSPORT (ATOMS) 

See ATOM TRANSPORT 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (ENERGY) 

See ENERGY TRANSPORT 


TRITIUM EXTRACTION PLANT 


TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORTATION SECTOR 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report two: A 
context for estimating economic and energy security benefits, 
14:49729 (R;US) 
Lessons learned from routing military convoys, 14:49677 (R;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
Comparative analyses of spent nuclear fuel transport modal op- 
tions: Transport options under existing site constraints, 
14:48921 (R;US) 
Hydrogen energy system of transport and traffic facilities (Part 
2), 14:49124 (RA;JP;in Japanese) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Separation and recovery of transuranium elements from liquid 
wastes produced by the Casaccia (Italy) plutonium pliant, 
14:48963 (R;IT) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TRAVEL 
State cost sharing of training: A Task Force report, 14:49113 
(R;US) 
TREES 
See also WILLOWS 
Contamination, from Chemobyl, of environmental matrices in 
the Po River Valley area (Italy), 14:50666 (RA;IT;In Italian) 
TRIBOLOGY 
Advanced tribological coatings for high-specific-strength alloys. 
Progress report No. 4, 29 September 1988-29 March 1989, 
14:49742 (R;GB) 
[Tour of Swiss facility for chemical vapor deposition, materials 
analysis and tribology]: Foreign trip report, September 2-10, 
1989, 14:49861 (R;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGGER CIRCUITS 
The trigger and data acquisition system of the SAPHIR detector, 
14:50508 (R;DE;In German) 
TRINITROTOLUENE 
See TNT 
TRIOCTYLAMINE 
See TOA 
TRIOCTYLPHOSPHINE OXIDE 
See TOPO 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Design and construction of electrostatic separators for TRISTAN 
Main Ring, 14:50483 (R;JP;in Japanese) 
TRITIATED WATER 
See TRITIUM OXIDES 
TRITIUM 
Enhancing tritium release from diffusion-limited solid lithium 
compounds, 14:51540 (J;US) 
Low-temperature deuterium and tritium permeabilities in gold 
determined using ion beams, 14:49863 (R;US) 
Rapid heating tensile tests of high-energy-rate-forged 316L stain- 
less steel charged with hydrogen and tritium, 14:49788 (R;US) 
Tritium breeding measurements in a lithium blanket module with 
Pb/Be multipliers at the LOTUS facility, 14:51544 (J;US) 
Tritium processing at the Savannah River Site (SRS): Present 
and future, 14:49115 (R;US) 
TRITIUM EXTRACTION PLANT 
Recovery of tritium from water, 14:51549 (J;US) 
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TRITIUM IONS 


TRITIUM IONS 
High-power tritium beam propagation, 14:51472 (RA;JP) 
TRITIUM OXIDES 
Continuous aqueous tritium monitor, 14:50746 (P;US) 
TRITIUM PRODUCTION REACTORS 
A helium-cooled solid breeder concept for the tritium-producing 
blanket of the international thermonuclear experimental reac- 
tor, 14:51538 (J;US) 
Enhancing tritium release from diffusion-limited solid lithium 
compounds, 14:51540 (J;US) 
TRITIUM SYSTEMS TEST ASSEMBLY 
The role of a blanket tritium system on the fusion fuel cycle, 
14:51513 (J;NL) 
Tritium handling experience in vacuum systems at TSTA [Tri- 
tium Systems Test Assembly], 14:51477 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUEX PROCESS 
Development of supercritical fluid chromatography for analysis 
of TRUEX process solvents, 14:48895 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 
See also PRESSURE TUBES 
Eddy-current inspection for steam generator tubing program an- 
nual progress report for period ending December 31, 1988, 
14:49257 (RA;US) 
Selection of the energy-efficient enhancement geometry for 
single-phase turbulent flow inside tubes, 14:50313 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
The effect of strain rate on the compressive strength of dry and 
saturated tuff, 14:49022 (R;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Preparation and certification of ultrahigh purity tungsten 
monocrystals, 14:49830 (RA;SU;In Russian) 
Short period multilayers: Interface dominated structures, 
14:49871 (R;US) 
TUNGSTEN 186 
Study on radiation properties of '®°W excited states in the (n,n’¥) 
reaction with fast neutrons, 14:51144 (RA;SU;In Russian) 
TUNGSTEN ALLOYS 
See aiso ALLOY-CO60CR30W4 
TUNGSTEN BASE ALLOYS 
Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 
TUNGSTEN BASE ALLOYS 
Use of method of chemical transport reactions for tungsten- 
rhenium coatings fabrication, 14:49828 (RA;SU;in Russian) 
TUNGSTEN COMPLEXES 
Magnetic interactions in a copper(II) trimer encapsulated in a 
molecular metal oxide cluster, 14:50183 (J;US) 
TUNGSTEN OXIDES 
Electrocatalysis at a novel electrode coating of nonstoichiomet- 
ric tungsten (VI,V) oxide aggregates, 14:50213 (J;US) 
TUNGSTEN SILICIDES 
The effect of doping on the grain structure of as-deposited and 
high-temperature annealed LPCVD WS, films on polysilicon, 
14:49984 (RA;US) 
TURBOJET ENGINES 
Aircraft engine which uses liquid hydrogen as fuel, 14:49127 
(RA;JP;In Japanese) 
TURBULENT FLOW 
Development of a computer model for stationary turbulent 3-D 
gas-particle flows. Numerical prediction of a turbulent gas- 
particle duct flow, 14:50983 (R;DK) 
TWO-BODY PROBLEM 
On two-particle relativistic Ruijsenaars-Schneider systems in an 
external field, 14:51387 (R;SU) 
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TWO-PHASE FLOW 
Two-phase flow void fraction measurement using gamma ray at- 
tenuation technique, 14:50314 (R;BR;In Portuguese) 
2,4-PENTANEDIONE 
See ACETYLACETONE 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 

UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRASONIC TESTING 

Final developments, validation and technology transfer for AE 
and SAFT-UT, 14:49255 (RA;US) 

ULTRASONOGRAPHY 

Experiment on ultrasonic underwater imaging system in turbid 

water, 14:50352 (R;JP;in Japanese) 
UNDERGROUND DISPOSAL 

Scenario and data base for safety assessment of geological dis- 
posal, 14:48991 (R;JP;in Japanese) 

Shallow reflection seismic soundings in bedrock at Lavia, 
14:49040 (R;Fl) 

UNDERGROUND EXPLOSIONS 

Containment of cavity gas in fractured or rubblized emplace- 
ment media, 14:50580 (R;US) 

Pn from the Nevada Test Site. Technical report, 3-9 May 1988, 
14:50570 (R;US) 

Sensitivity of the residual stress field to variation of the strengths 
for a weak layer overlaying a strong working point layer, 
14:50581 (R;US) 

UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also LONGWALL MINING 
ROOM AND PILLAR MINING 

Mining-related articles by NIOSH (National Institute for Occupa- 
tional Safety and Health) authors through December 1974 
with subject and author indexes, 14:48844 (R;US) 

UNDERGROUND STORAGE 

Methodology for assessment of contamination of the unsaturated 

zone by leaking underground storage tanks, 14:50716 (R;US) 
UNDERWATER OPERATIONS 
Experiment on ultrasonic underwater imaging system in turbid 
water, 14:50352 (R;JP;ln Japanese) 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED-FIELD THEORIES 

See also GRAND UNIFIED THEORY 

A transformation and gravitational copies, 14:51013 (R;BR;In 
Portuguese) 

UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Gravitational field of static domain walls, 14:51392 (R;AT) 





UPPSALA SYNCHROCYCLOTRON 
Isotope production with thin targets at the Gustaf Werner cy- 
clotron, 14:50233 (R;SE) 


URANIUM 
See also NATURAL URANIUM 
Delayed gamma quanta in bombardment of uranium by fast 
neutrons, 14:51153 (RA;SU;in Russian) 
Fiscal year 1988 supported liquid membrane development re- 
port, 14:50684 (R;US) 
Leakage neutron spectra from beryllium, lead and uranium 
spheres at the energy of 14 MeV, 14:51208 (RA;SU;In Russian) 
Online fiber-optic spectrophotometry, 14:48896 (R;US) 
Status report on remedial investigation of the 300 Area process 
ponds, 14:50741 (R;US) 
URANIUM 234 
On the necking-in process in cluster decays, 14:51174 (R;DE) 


URANIUM 235 TARGET 

Calculation of fission neutron spectra with incorporation of frag- 
ment spin and preacceleration neutron emission, 14:51179 
(RA;SU) 

Delayed neutron spectra from precursors bromine and iodine, 
14:51180 (RA;SU;In Russian) 

Fission duration of 237 Pu excited nucleus, 14:51156 (RA;SU;In 
Russian) 

Fission modes in 2°5U (n,f), 14:51152 (RA;SU) 

Light charged particle emission in the fission process, 14:51102 
(RA;SU) 

Study on the decay duration of 7°5Np excited shape isomers by 
shadow method, 14:51155 (RA;SU;In Russian) 

Theory of fission neutron emission, 14:51178 (RA;SU) 


URANIUM 238 
Study on the properties of spontaneously fissionable uranium 
238 isomeric nuclei, 14:51108 (RA;SU;In Russian) 


URANIUM 238 REACTIONS 
Production of supersymmetric particles and Higgs bosons in ul- 
trarelativistic heavy-ion collisions, 14:51173 (R;DE) 
Supersymmetry, 14:51170 (R;DE;In German) 


URANIUM 238 TARGET 

Analysis of fast neutron scattering by 2°°U with using of soft 
nonaxial rotator model, 14:51190 (RA;SU;In Russian) 

Cross sections of transuranium nuclei fission by neutrons, 
14:51181 (RA;SU;In Russian) 

Effect of structure of UO. monocrystal crystallographic directions 
on sensitivity of shadow method, 14:51154 (RA;SU;In Russian) 

Neutron spectral and angular distribution measurements for 113 
and 256 MeV protons on range-thick Al and 25°U targets us- 
ing the foil activation techniques, 14:51151 (R;US) 

On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 
coincident cross sections from 32S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;In German) 

Production of supersymmetric particles and Higgs bosons in ul- 
trarelativistic heavy-ion collisions, 14:51173 (R;DE) 

Study on the properties of spontaneously fissionable uranium 
238 isomeric nuclei, 14:51108 (RA;SU;In Russian) 

Supersymmetry, 14:51170 (R;DE;In German) 

Theory of fission neutron emission, 14:51178 (RA;SU) 


URANIUM CARBIDES 

Calculation of vapour pressures over mixed carbide fuels, 
14:49910 (R;IN) 

Carbothermic synthesis of carbides of uranium and plutonium, 
14:49908 (R;IN) 

Determination of oxygen in some oxides and uranium carbide 
by inert gas fusion, 14:50067 (R;IN) 

Evaluations of thermodynamic functions of gaseous uranium 
and thorium carbide species, 14:49909 (R;IN) 

Preparation and analysis of uranium carbides, 14:48892 
(R;CN;In Chinese) 


URANIUM COMPLEXES 
See also URANYL COMPLEXES 
Hydrodynamical instability in extraction of metals by di(2- 
ethylhexyl) phosphoric acid (D2EHPA) (Metals: La, U, Th.), 
14:50071 (RA;SU) 


URBAN AREAS 


Uranium extraction on pilot scale differential contactors, 
14:48893 (RA;SU) 
URANIUM COMPOUNDS 
See also URANIUM CARBIDES 
URANIUM FLUORIDES 
URANIUM OXIDES 
URANIUM SILICIDES 

Effects of mass enhancement on cooper pairing in heavy- 
fermion superconductors, 14:51357 (BA;US) 

Specific heat of URu2Si,: Effect of pressure and magnetic field 
on the magnetic and superconducting transitions, 14:50005 
(R;US) 

URANIUM DEPOSITS 

Cigar Lake uranium deposit: an analogue for nuclear fuel waste 
disposal, 14:48984 (RA;FR) 

Natural analog studies on the Cigar Lake uranium deposit: an 
Update, 14:48968 (RA;FR) 

Natural analogue study on Tono uranium deposit in Japan, 
14:48977 (RA;FR) 

URANIUM DIOXIDE 

SCDAP/RELAPS5 code assessment: Models for the liquefaction 

of UOz in molten zircaloy, 14:49453 (R;US) 
URANIUM FLUORIDES 

See also URANIUM HEXAFLUORIDE 

Technical support organization efforts in support of IAEA safe- 
guards, 14:49076 (J;US) 

Valve cover for 48 Y cylinders, 14:49085 (J;US) 

URANIUM HEXAFLUORIDE 
Supplemental purge cascade test evaluation and results, 
14:49019 (R;US) 
URANIUM II 
See URANIUM 234 
URANIUM IONS 
Nuclear polarization in heavy atoms and superheavy quasi- 
atoms, 14:50964 (R;DE;In German) 
URANIUM MINES 
The rules changed, 14:49058 (RA;US) 
URANIUM OXIDES 

See also URANIUM DIOXIDE 

Research in actinide chemistry: [Progress report], 14:50222 
(R;US) 

Storage vault for uranium oxide, 14:49083 (J;US) 

URANIUM SILICIDES 

Fuel for the advanced neutron source-performance testing and 
fabrication development, 14:49403 (J;US) 

[Fabrication and irradiation performance of U,Si-Al fuel]: For- 
eign trip report, September 1, 1989-September 14, 1989, 
14:48894 (R;US) 

URANYL COMPLEXES 

Analysis of the extraction kinetics of uranium by tributyl phos- 
phate, application to the use of pulsed columns, 14:48898 
(RA;SU) 

Interphase transfer of uranium(6) between D2EHPA-TOPO in 
kerosene and phosphoric acid strip solutions using the Lewis 
cell technique, 14:50227 (RA;SU) 

Mathematical modelling as a means of investigation of extrac- 
tion equilibria, 14:50230 (RA;SU) 

Numerical modelling of hydrodynamic and mass transfer char- 
acteristics of reciprocating plate extraction column (RPEC), 
14:48905 (RA;SU) 

Reciprocating-plate extraction columns for nuclear fuel repro- 
cessing, 14:48901 (RA;SU) 

Search for physico-chemical models of complexing and extrac- 
tion equilibria from data on component distribution between 
phases, 14:50228 (RA;SU) 

URANYL NITRATES 

Mass transfer in the mixer of a centrifugal extractor, 14:48902 
(RA;SU) 

The extraction of water, nitric acid, and uranyl nitrate by di-2- 
ethylhexyl sulfoxide in dodecane: An extended equilibrium 
analysis, 14:50041 (R;US) 

URBAN AREAS 

Permitting nonpoint sources: Programs, provisions, problems 

and potential. Technical report (Final), 14:50748 (R;US) 
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URBAN AREAS 


Research program on renovation 1986-1988. Summary report 
3. Town and neighbourhoods as an object of renovation, 
14:49717 (R;Fl;In Finnish) 
UREA 
N2O formation in combustion systems: 
progress report, 14:48807 (R;US) 
US AEC 
See also ANL 
BNL 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
Early AEC safeguards and TSO beginnings, 14:49074 (J;US) 


US ATOMIC ENERGY COMMISSION 
See US AEC 


US DOE 

See also ANL 
BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 

RIES 

HAPO 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 

A brief summary of the proposed National Contingency Plan 
and an analysis of its implications for the US Department of 
Energy, 14:49594 (R;US) 

DOE contractor trade network: a decade of experience in train- 
ing resource exchange, 14:49059 (RA;US) 

Energy Biosciences: Annual report and summaries of FY 1989 
activities, 14:49149 (R;US) 

Regional impacts of the National Appliance Energy Conserva- 
tion Act of 1987, 14:49632 (RA;US) 

Report on the Indemnification of the Department of Energy's 
management and operating contractors, 14:51557 (R;US) 

U.S. department of energy safeguards research and develop- 
ment program and the brookhaven national laboratory 
technical support organization role, 14:49075 (J;US) 

US Advanced Light Water Reactor Program; overall objective, 
14:49485 (RA;US) 

US Department of Energy Nuclear Research and Development 
Program, 14:49484 (RA;US) 

US EPA 

Basic inspector training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications, 14:49596 (R;US) 

Basic instructor training course: Fundamentals of environmental 
compliance inspections. Legal, technical, administration, com- 
munications. Instructor guide, 14:49595 (R;US) 

Evaluation of the initial implementation of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 
1980: Effect of the withholding of documents by the Environ- 
mental Protection Agency from Congress in 1982-83, 
14:49599 (D;US) 

Groundwater-related programs of the USGS and the EPA. Hear- 
ings before the Subcommittee on Water and Power of the 
Committee on Energy and Natural Resources, United States 
Senate, One Hundredth Congress, First Session, June 5 and 
18, 1987, 14:50782 (B;US) 

Non-cancer dose-response assessments within the EPA (Envi- 
ronmental Protection Agency): A foundation for selecting a 
dose-response assessment method to assess Section 112 


Quarterly technical 
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pollutants based on non-cancer effects. Technical report, 
14:49597 (R;US) 
Used oil and its regulation in the United States. Master's thesis, 
14:48868 (R;US) 
US GEOLOGICAL SURVEY 
See USGS 
US GS 
Groundwater-related programs of the USGS and the EPA. Hear- 
ings before the Subcommittee on Water and Power of the 
Committee on Energy and Natural Resources, United States 
Senate, One Hundredth Congress, First Session, June 5 and 
18, 1987, 14:50782 (B;US) 
US NRC 
Engineering design for the NRC [Nuclear Regulatory Commis- 
sion] Operations Center, 14:50270 (R;US) 
Montalto di Castro plant (Italy) safety level, 14:49243 (R;IT;In 
Italian) 
NRC research program on plant aging: Listing and abstracts of 
reports issued through February 1, 1989, 14:49482 (R;US) 
Regulatory and technical reports (Abstract index journal): Sec- 
ond quarter compilation, April-June 1989, 14:49321 (R;US) 
Standard format and content for decommissioning plans for li- 
censees under 10 CFR Parts 30, 40, and 70: Regulatory 
guide 3.65 (Task CE 304-4), 14:49324 (R;US) 
Title list of documents made publicly available, June 1-30, 
1989, 14:49322 (R;US) 
US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
USA 
See also APPALACHIA 
FEDERAL REGION X 
Air Pollution Control 
US/Canadian air quality effort. Hearing before the Subcommittee 
on Oversight and Investigations of the Committee on Energy 
and Commerce, House of Representatives, One Hundredth 
Congress, First Session, October 2, 1987, 14:50651 (B;US) 
Economic Policy 
The US energy economy after energy crises, 14:49583 (RA;US) 


Electric Power Industry 
Competitive assessment of the US: Electric power generating 
equipment industry, 14:49636 (R;US) 
Structural changes in the US business environment and electric- 
ity markets-potential lessons for China, 14:49578 (RA;US) 
Energy Consumption 
Industrial energy use and conservation in the United States, 
14:49614 (RA;US) 
Energy Policy 
Energy use in Chinese buildings, 14:49572 (RA;US) 
Energy use in buildings: The US experience and lessons for 
China, 14:49571 (RA;US) 
Environmental concerns of energy use, 14:49570 (RA;US) 
Industrial energy use and conservation in the United States, 
14:49614 (RA;US) 
Structural changes in the US business environment and electric- 
ity markets-potential lessons for China, 14:49578 (RA;US) 
The US energy economy after energy crises, 14:49583 (RA;US) 
The US energy situation, 14:49576 (RA;US) 
The US transportation sector in perspective, 14:49575 (RA;US) 
Trend investigation of American energy policy, 14:48872 
(R;JP;in Japanese) 
Trends in demand for petrochemicals, 14:49620 (RA;US) 
US energy policy since 1973, 14:49586 (RA;US) 
Energy Transport 
The US transportation sector in perspective, 14:49575 (RA;US) 
Environmental Policy 
Environmental concerns of energy use, 14:49570 (RA;US) 
Foreign Policy 
Trend investigation of American energy policy, 14:48872 
(R;JP;In Japanese) 
Industrial Plants 


Industrial energy use and conservation in the United States, 
14:49614 (RA;US) 





National Security 
Department of energy defense programs perspectives on safe- 
guards, security, and classification, 14:49081 (J;US) 


Non-Proliferation Policy 
a state department perspective on IAEA safeguards, 14:49077 
(J;US) 
Petroleum 
Trend investigation of American energy policy, 
(R;JP;in Japanese) 
Petroleum Industry 
Competitive assessment of the US: Oil field equipment industry, 
14:48856 (R;US) 
Renewable Energy Sources 
Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
Research Programs 
Main trends in research and development works of nuclear cen- 
tres in USA, UK, France, FRG and Japan. Pt. 1 USA, 
14:51559 (R;SU;In Russian) 


USSR 
Radiation embrittlement and annealing of VVER pressure ves- 
sels, 14:49420 (R;US) 
Report on a radiological accident in the southern Urals on 29 
September 1957, 14:49068 (R;XA) 
SDI (Strategic Defense Initiative) and the Soviet defense bur- 
den. Interim report, 14:49732 (R;US) 
Soviet concepts and capabilities for limited nuclear war: What 
we know and how we know tt. Interim report, 14:49602 (R;US) 
UTAH 
Fiscal year 1987 program report: Utah water research labora- 
tory, 14:50724 (R;US) 
Monticello, Utah CERCLA agreement: evolution and lessons 
learned, 14:49062 (RA;US) 


14:48872 


V 


VACUUM FURNACES 
Vacuum heat treating furnace: Technical quarterly progress re- 
port No. 11, January 19, 1989—April 10, 1989, 14:50257 (R;US} 
VACUUM SYSTEMS 
Degassing of the AGS extraction magnets with UV light, 
14:50456 (BA;US) 
Vacuum chamber development for the synchrotron X-ray source 
at Argonne, 14:50451 (BA;US) 
Vacuum chamber for an undulator straight section, 14:50455 
(BA;US) 
Vacuum system for the LBL Advanced Light Source (ALS), 
14:50428 (R;US) 
VAK REACTOR 
Problems associated with field-testing of sealing techniques in 
nuclear facilities, 14:49092 (J;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Containment penetration system (CPS) valve tests under acci- 
dent loads, 14:50292 (J;NL) 
Decontamination of nuclear facilities by electrochemical meth- 
ods, 14:49282 (RA;XA) 
Proceedings: EPRI [Electric Power Research Institute] Power 
Plant valves symposium Il, 14:49352 (R;US) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS 
Operational experience with light ions at BNL, 14:50408 (BA;US) 
VANADATES 
Systematism of crystallochemical phenomena in divalent metal 
metavanadates, 14:50108 (RA;SU;In Russian) 
VANADIUM 
lodide refining of vanadium, niobium and tantalum, 14:49826 
(RA;SU;In Russian) 


VEHICLES 


VANADIUM 50 

Angular distributions of separated +-ray production cross sec- 
tions from reactions (n, x-y) for 5'V induced by 14.9 MeV 
neutrons, 14:51109 (RA;SU) 

Determination of nuclear temperatures and energy-level density 
parameters of residual nuclei in the (n,p) reaction on 27 Al, 

Cr, 54Fe, 5°Fe at 14.1 MeV neutrons, 14:51106 (RA;SU;In 
Russian) 

Determination of spin dependence parameters and inertia mo- 
ments of residual nuclei in the (n,p) reaction on 27Al, 5°Cr, 
54Fe at the neutron energy of 14.1 MeV, 14:51105 (RA;SU;In 
Russian) 

VANADIUM 51 

Angular distributions of separated y-ray production cross sec- 
tions from reactions (n, xy) for 5"V induced by 14.9 MeV 
neutrons, 14:51109 (RA;SU) 

VANADIUM 51 TARGET 

Angular distributions of separated +-ray production cross sec- 
tions from reactions (n, x) for 5'V induced by 14.9 MeV 
neutrons, 14:51109 (RA;SU) 

Mechanism of fast neutrons inelastic scattering on vanadium, 
14:51183 (RA;SU;In Russian) 

On the study of fragments from heavy ion collisions. Construc- 
tion of an apparature and measurement of inclusive and 
coincident cross sections from 57S induced reactions at an in- 
cident energy of 1.01 GeV, 14:50522 (R;DE;in German) 

VANADIUM ALLOYS 

Probabilistic description of fatigue crack growth under constant- 
and variable-amplitude loading. Final report, 14:49743 (R;US) 

Spall strength measurements on shockloaded refractory metals, 
14:49864 (R;US) 

VANADIUM COMPLEXES 
Kinetics and interface phenomena during vanadium extraction 
by tri-n-octylamine, 14:50097 (RA;SU) 
VANADIUM COMPOUNDS 
See also VANADATES 
VANADIUM PHOSPHIDES 
VANADIUM SILICIDES 
Reactions of the superoxochromium(IIl) ion with transition-metal 
complexes, 14:50202 (J;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM PHOSPHIDES 

Importance of metal-metal interactions through the P-P bonds 
for the multidimensional electrical properties of MP4 (M = V, 
Cr, Mo), 14:50204 (J;US) 

VANADIUM SILICIDES 

Neutron fluence dependence of the parameters of proton chan- 

neling in monocrystals, 14:51331 (RA;SU;In Russian) 
VAPOR PRESSURE 
Vapor pressure measurements of volatile transition-metal com- 
plexes, 14:50017 (R;US) 
VARIABILITY (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR FIELDS 
Automorphisms of foliations defined by complex linear vector- 
fields, 14:51377 (R;XA) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

Distance and clearance perception using forward-looking, vehic- 
ular television systems, 14:50277 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Appendix A: Sampling and analysis methods. Appendix 
B: Analytical data. Final report, 30 September 1986-14 De- 
cember 1988, 14:50885 (R;US) 

Evaluation of weapons’ combustion products in armored vehicles. 
Appendix C: Summary of descriptive statistics (proc tabulate). 
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VEHICLES 


Appendix D: Summary of comparative statistics. Final report, 
30 September 1986-14 December 1988, 14:50886 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Final report, 30 September 1986-14 December 1988, 
14:50884 (R;US) 

Heavy-duty vehicle emission conversion factors 2, 1962-2000. 
Technical report, 14:49727 (R;US) 

Turbulent diffusion behind vehicles: Experimentally determined 
influence of vortex pair in vehicle wake, 14:50621 (R;US) 

VENTILATION 

Mechanical or partly natural ventilation in pigsties. Climate and 
energy consumption, 14:49674 (R;DK;In Danish) 

Mine ventilation computer code for personal computers. Infor- 
mation Circular/1989, 14:48826 (R;US) 

VENTILATION DUCTS 

See DUCTS 

VENTILATION 
VENTILATION SYSTEMS 

Tracer gas testing within the Palo Verde Nuclear Generating 

Station unit 3 auxiliary building, 14:49387 (RA;US) 
VEPP-2 

Quadrupole synchrotron oscillations and nonlinearities of syn- 
chrotron oscillations of charged particles in an accelerator, 
14:50482 (R;SU;In Russian) 

VEPP-4 

Quadrupole synchrotron oscillations and nonlinearities of syn- 
chrotron oscillations of charged particles in an accelerator, 
14:50482 (R;SU;in Russian) 

VERMONT 

Wetlands in the Lake Champlain region of Vermont: Present 
and future threats to the resource. Boundary determination 
and background information for the EPA’s proposed ad- 
vanced identification. Final report, 14:50723 (R;US) 

VERSUCHSATOMKRAFTWERK KAHL REACTOR 

See VAK REACTOR 

VERTEBRAE 
Magnetic resonance imaging of the cervical and thoracic spine 
and the spinal cord, 14:50824 (R;SE) 

VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VINYLBENZENE 

See STYRENE 
VIRUSES 

See also SIMIAN VIRUS 

Viruses of eukaryotice green algae: Progress report, 14:50789 
(R;US) 

VISCOUS FLOW 

Multigrid for the steady-state incompressible Navier-Stokes 
equations: A survey, 14:50318 (R;DE) 

Parallel heterogeneous mesh refinement for multidimensional 
convection-diffusion equations using an Euler-Lagrange 
method, 14:50984 (R;US) 

Parallel multigrid solution of the Navier-Stokes equations on 
general 2D-domains, 14:50319 (R;DE) 

VISION 
Effects of ethiofos (WR-2721) and radiation on monkey visual- 
discrimination performance, 14:50841 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VOID FRACTION 

Two-phase flow void fraction measurement using gamma ray at- 

tenuation technique, 14:50314 (R;BR;In Portuguese) 
VOLATILE MATTER 

Discharges from coal-gasification plants, 14:48777 (R;US) 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
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Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

Sorption studies of VOCs [volatile organic compounds] related 
to soil/ground water contamination at LLNL [Lawrence Liver- 
more National Laboratory], 14:50657 (R;US) 

VOLCANISM 

[Investigation of subcooled hydrothermal boiling in ground water 
flow channels as a source of harmonic tremors]: Annual re- 
port, 14:50919 (R;US) 

VOLTAGE REGULATORS 

Multi-stage dual priority regulator for photovoltaic systems, 

14:49168 (J;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W 


W MINUS BOSONS 

CP non-conservation in supersymmetrical models with extra 
neutral currents. The W*~ -> I*~1, decay, 14:51023 (R;SU) 

Physics at ,/(s) = 2 TEV, 14:51066 (BA;US) 

W PLUS BOSONS 
CP non-conservation in supersymmetrical models with extra 
neutral currents. The Wt- -> I*~v, decay, 14:51023 (R;SU) 
WAKEFIELD ACCELERATORS 
Wake field acceleration experiments, 14:50384 (J;NL) 
WARFARE 
See also BIOLOGICAL WARFARE 
CHEMICAL WARFARE 
Soviet concepts and capabilities for limited nuclear war: What 
we know and how we know it. Interim report, 14:49602 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
UNDERGROUND DISPOSAL 
Air Pollution 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Coastal Regions 

Deposition of "stabilisat” in areas covered by salt water. Desul- 
furization of flue gas from Danish power stations. Preliminary 
investigations, 14:48812 (R;DK;In Danish) 

Combustion Products 

Test report for the trial burn of Dinoseb in a pilot-scale incinera- 

tor. Final report, 14:50618 (R;US) 
Economic Analysis 

Solid-waste-disposal economics. March 1986-July 1989 (Cita- 
tions from the NTIS data base). Report for March 1986-July 
1989, 14:49705 (R;US) 

Incinerators 

Emissions of heavy metal and PAH (polycyclic aromatic hydro- 
carbons) compounds from municipal solid waste incinerators: 
Control technology and health effects, 14:49716 (R;XW) 

Land Pollution 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Burnt Fly Bog 
Superfund Site, Marlboro Township, Monmouth County, New 





Jersey (second remedial action) September 1988, 14:50769 
(R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Np! Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
caV/lronton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 


Liners 
Lining materials for waste-disposal containment and waste- 
storage facilities. January 1970-July 1989 (Citations from the 
NTIS data base). Report for January 1970-July 1989, 
14:49706 (R;US) 


Water Pollution 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Burnt Fly Bog 
Superfund Site, Marlboro Township, Monmouth County, New 
Jersey (second remedial action) September 1988, 14:50769 
(R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 


WASTE MANAGEMENT 


Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Npl Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Bridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Supertund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
cal/Ironton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 


WASTE FORMS 
Plasma separation process: Disposal of PSP radioactive 
wastes, 14:48946 (R;US) 


WASTE HEAT UTILIZATION 
Storing industrial waste heat into an oil rock cavern storage, 
14:49710 (R;Fl;In Finnish) 
Study of the latent heat, salt-gas direct contact heat exchang- 
ers, 14:49701 (R;FR;In French) 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
WASTE TRANSPORTATION 
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WASTE MANAGEMENT 


Developing expert systems for hazardous and low-level radioac- 
tive waste management, 14:48926 (RA;US) 

Nuclear Energy Decree of February 12, 1988, 14:51614 (R;Fl) 

Optimizing compliance training for the waste management 
worker, 14:49052 (RA;US) 

RCRA (Resource Conservation and Recovery Act) Facility 
Investigation (RFI) guidance. Volumes 1 through 4. Interim re- 
port (Final), 14:50686 (R;US) 

The Hanford Site environmental restoration and waste manage- 
ment five-year plan activity data sheets, 14:49065 (R;US) 

The role of risk assessment in environmental programs, 
14:49590 (RA;US) 

Used oil and its regulation in the United States. Master's thesis, 
14:48868 (R;US) 

WASTE OILS 
Used oil and its regulation in the United States. Master's thesis, 
14:48868 (R;US) 
WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
ANAEROBIC DIGESTION 
LIME-SODA SINTER PROCESS 
RADIOACTIVE WASTE PROCESSING 

Industrial wastes solidification and material recovery: prospec- 
tives in Italy, 14:49699 (R;IT;In Italian) 

Oxidation of hydrocarbons and oxygenates in supercritical wa- 
ter: Phase 2, Final report, 14:48948 (R;US) 

Wetland areas: Natural water treatment systems. January 
1970-May 1989 (Citations from Pollution Abstracts). Report 
for January 1970-May 1989, 14:50726 (R;US) 

WASTE PROCESSING PLANTS 

Theory and practice of the trickling filter discharge lixiviates aer- 

obic process, 14:50340 (R;FR;in French) 
WASTE PRODUCT UTILIZATION 

See also WASTE HEAT UTILIZATION 

Waste management and utilization. Long-term effects on ce- 
ment of the addition of desulfurization products, 14:48811 
(R;DK;In Danish) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

Lining materials for waste-disposal containment and waste- 
storage facilities. January 1970-July 1989 (Citations from the 
NTIS data base). Report for January 1970-July 1989, 
14:49706 (R;US) 

Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 

WASTE TRANSPORTATION 

Hazardous materials transportation: Radioactive materials and 
wastes. May 1988-July 1989 (Citations from the NTIS data 
base). Report for May 1988-July 1989, 14:48915 (R;US) 

Hazardous-materials transportation: Radioactive materials and 
wastes. May 1985-April 1988 (Citations from the NTIS data 
base). Report for May 1985-April 1988, 14:48914 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Control technology assessment report for air emissions from 
waste-water treatment operations, 14:50624 (R;US) 

Formation of halogenated organics during waste-water disinfec- 
tion, 14:50717 (R;US) 

Hydrophilic organic solutes associated with oil shale retort wa- 
ter: Topical report, 14:48890 (R;US) 

Removal and fate of RCRA (Resource Conservation and Re- 
covery Act) and CERCLA (Comprehensive Environmental 
Response, Compensation and Liability Act) toxic organic pollu- 
tants in waste-water treatment. Final report, 14:50750 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 


654 





ERA Vol. 14, No. 23 






LIQUID WASTES 

MUNICIPAL WASTES 

RADIOACTIVE WASTES 

SEWAGE 

SOLID WASTES 

Sham recycling. Hearing before the Subcommittee on Hazardous 

Wastes and Toxic Substances of the Committee on Environ- 
ment and Public Works, United States Senate, One Hundredth 
Congress, Second Session, April 14, 1988, 14:49713 (B;US) 


WATER 

See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HOT WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

Application of nuclear analysis techniques in the study of environ- 
mental pollution in the vicinity of Shanghai, 14:50052 (RA;XA) 

Continuous aqueous tritium monitor, 14:50746 (P;US) 

Phase behavior of pure and mixed systems at high pressure, 
14:50019 (R;US) 

Radiolytic generation of gases in reactors, 14:50218 (R;IN) 

Research on a hydraulic power-hydrogen energy system. 
Hydrogen energy system using hydraulic power that is not uti- 
lized at present, 14:49123 (RA;JP;In Japanese) 

The effects of hydrogen generation on radioactive waste han- 
dling technology, 14:49549 (J;US) 

The extraction of water, nitric acid, and uranyl nitrate by di-2- 
ethylhexy! sulfoxide in dodecane: An extended equilibrium 
analysis, 14:50041 (R;US) 

[Properties of steam]: Foreign trip report, September 2, 1989— 
September 11, 1989, 14:50180 (R;US) 


WATER CHEMISTRY 

Freshwater acidification in Norway - A "direct response” pro- 
cess?, 14:50691 (RA;NO) 

Impact of forest soil tillage on the chemistry of tension lysimeter 
soil water, 14:50690 (RA;NO) 

Water-chemistry methods in acid-deposition research: A com- 
parative study of analyses from Canada, Norway, and the 
United States, 14:50725 (R;US) 


WATER COOLANT 
See WATER 


WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
R-2 REACTOR 
Global warming—The role for nuclear power, 14:49297 (R;US) 
Load factor trend in light water reactor units, 14:49370 (R;IT) 
Second meeting of the International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors, Helsinki, 
6-9 June 1988. Summary report. Pt.1, 14:49248 (R;XA) 
Second meeting of the International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors, Helsinki, 
6-9 June 1988. Summary report. Pt.2, 14:49249 (R;XA) 


WATER DISTRIBUTION 
See WATER SUPPLY 


WATER HEATING 
Heat pump water heater in multi-family housing test: Final re- 
port, 14:49649 (R;US) 
WATER MODERATOR 
See WATER 


WATER POLLUTION 
Biological Effects 
Oil spills: Biological effects. June 1981-July 1989 (Citations 
from the NTIS data base). Report for June 1981-July 1989, 
14:48870 (R;US) 
Ground Water 
Chemism of precipitations and underground waters in chosen 
regions of central Poland, in the years 1980-1986, 14:50702 
(RA;NO) 


Remedial Action 

Superfund Record of Decision (EPA Region 1): Boston and 
Maine Wastewater Lagoons, Iron Horse Park, North Billerica, 
Massachusetts (first remedial action) September 1988, 
14:50763 (R;US) 

Superfund Record of Decision (EPA Region 10): Commence- 
ment Bay - South Tacoma Channel, Tacoma Landfill Site, 
Tacoma, Washington (final remedial action) March 1988. Final 
report, 14:50777 (R;US) 

Superfund Record of Decision (EPA Region 2): Burnt Fly Bog 
Superfund Site, Marlboro Township, Monmouth County, New 
Jersey (second remedial action) September 1988, 14:50769 
(R;US) 

Superfund Record of Decision (EPA Region 2): Reich Farm, 
Dover Township, Ocean County, New Jersey (first remedial 
action) September 1988. Final report, 14:50764 (R;US) 

Superfund Record of Decision (EPA Region 2): Ringwood 
Mines/Landfill, Ringwood Borough, Passaic County, New Jer- 
sey (first remedial action) September 1988. Final report, 
14:50770 (R;US) 

Superfund Record of Decision (EPA Region 2): Rocky Hill Mu- 
nicipal Wellfield, Montgomery Township, Somerset County, 
New Jersey (first remedial action) June 1988. Final report, 
14:50768 (R;US) 

Superfund Record of Decision (EPA Region 2): Upjohn Manu- 
facturing Company, Barceloneta, Puerto Rico (first remedial 
action) September 1988. Final report, 14:50765 (R;US) 

Superfund Record of Decision (EPA Region 3): Ambler As- 
bestos Piles, Ambler, Pennsylvania (first remedial action) 
September 1988, 14:50646 (R;US) 

Superfund Record of Decision (EPA Region 3): Avtex Fibers 
Npl Site - Operable Unit One, Front Royal, Virginia (first reme- 
dial action) September 1988, 14:50758 (R;US) 

Superfund Record of Decision (EPA Region 3): Bendix Super- 
fund Site, Pridgewater Township, South Montrose, 
Susquehanna County, Pennsylvania (first remedial action) 
September 1988. Final report, 14:50775 (R;US) 

Superfund Record of Decision (EPA Region 3): Berks Sand Pit 
Site, Longswamp Township, Berks County, Pennsylvania (first 
remedial action) September 1988. Final report, 14:50774 
(R;US) 

Superfund Record of Decision (EPA Region 3): Delaware Sand 
and Gravel Site, New Castle, Delaware (first remedial action) 
April 1988. Final report, 14:50759 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton Super- 
fund Site, Village of Kimberton, Chester County, Pennsylvania 
(first remedial action) September 1988, 14:50773 (R;US) 

Superfund Record of Decision (EPA Region 3): Rhinehart Tire 
Fire Site, Winchester, Frederick County, Virginia (first reme- 
dial action) June 1988, 14:50767 (R;US) 

Superfund Record of Decision (EPA Region 3): Southern Mary- 
land Wood Treating Site, Hollywood, Maryland (first remedial 
action) June 1988. Final report, 14:50776 (R;US) 

Superfund Record of Decision (EPA Region 3): Voortman Farm 
Site, Lehigh County, Pennsylvania (first remedial action) June 
1988. Final report, 14:50772 (R;US) 

Superfund Record of Decision (EPA Region 4): Perdido Ground- 
water Contamination Site, Perdido, Alabama (first remedial 
action) September 1988. Final report, 14:50771 (R;US) 

Superfund Record of Decision (EPA Region 5): Allied Chemi- 
cal/lronton Coke Site, Ironton, Ohio (second remedial action) 
September 1988. Final report, 14:50761 (R;US) 

Superfund Record of Decision (EPA Region 5): Fort Wayne Re- 
duction, Fort Wayne, Indiana (first remedial action) August 
1988. Final report, 14:50762 (R;US) 

Superfund Record of Decision (EPA Region 5): Mason County 
Landfill, Mason County, Michigan (first remedial action) 
September 1988, 14:50760 (R;US) 

Superfund Record of Decision (EPA Region 5): United Scrap 
Lead, Troy, Ohio (first remedial action) September 1988. Final 
report, 14:50757 (R;US) 

Superfund Record of Decision (EPA Region 6): South Caval- 
cade Street Site, Houston, Texas (first remedial action) 
September 1988. Final report, 14:50766 (R;US) 


WATER SOLUTIONS 


Superfund Record of Decision (EPA Region 6): South Valley 
(PL-83), New Mexico (first remedial action), September 1988, 
14:50754 (R;US) 

Superfund Record of Decision (EPA Region 6): South Valley 
(SJ-6), New Mexico (third remedial action), September 1988, 
14:50753 (R;US) 

Superfund Record of Decision (EPA Region 9): Motorola (52nd 
Street Plant), Phoenix, Arizona (first remedial action), 
September 1988, 14:50756 (R;US) 

Superfund Record of Decision (EPA Region 9): Selma Pressure 
Treating Company, California (first remedial action), Septem- 
ber 88, 14:50755 (R;US) 

Superfund Record of Decision (Region 2): Love Canal/93rd 
Street, New York (third remedial action), September 1988, 
14:50778 (R;US) 

Volatile Matter 

Soil-gas and geophysical techniques for detection of subsurface 
organic contamination. Final report, 4 March 1985-5 Novem- 
ber 1987, 14:50654 (R;US) 

Water Chemistry 

Water-chemistry methods in acid-deposition research: A com- 
parative study of analyses from Canada, Norway, and the 
United States, 14:50725 (R;US) 

WATER POLLUTION CONTROL 

Catalytic oxidation of ground-water stripping emissions, 
14:50722 (R;:US) 

Permitting nonpoint sources: Programs, provisions, problems 
and potential. Technical report (Final), 14:50748 (R;US) 

Point-of-entry drinking-water treatment systems for Superfund 
applications, 14:50749 (R;US) 

Using oil-spill dispersants on the sea, 14:48869 (R;US) 

Wetland areas: Natural water treatment systems. January 
1970-May 1989 (Citations from Pollution Abstracts). Report 
for January 1970-May 1989, 14:50726 (R;US) 

WATER POLLUTION MONITORS 

Fiber optic fluid detector, 14:50732 (P;US) 

Methodology for assessment of contamination of the unsaturated 
zone by leaking underground storage tanks, 14:50716 (R;US) 

WATER QUALITY 

Application of remote sensing technique to water quality mea- 
surement, 14:50728 (R;JP;in Japanese) 

Catchment influence on water quality in two neighbouring 
brooks during snowmelt, 14:50709 (RA;NO) 

Groundwater-related programs of the USGS and the EPA. Hear- 
ings before the Subcommittee on Water ard Power of the 
Committee on Energy and Natural Resources, United States 
Senate, One Hundredth Congress, First Session, June 5 and 
18, 1987, 14:50782 (B;US) 

Heavy metals in drinking water: standards, sources, and ef- 
fects. January 1970-July 1989 (Citations from the NTIS data 
base). Report for January 1970-July 1989, 14:50727 (R;US) 

Lotic aquatic ecosystems of the Savannah River Plant: Impact 
evaluation, habitat analyses and the lower food chain commu- 
nities: Volume 1, 14:50697 (R;US) 

Regional extent of lake acidification in Finland, 14:50713 (RA;NO) 

Water-quality standards summaries: State and federal criteria. 
January 1970-May 1989 (Citations from the NTIS data base). 
Report for January 1970-May 1989, 14:50779 (R;US) 

WATER RECLAMATION 

Reclamation Ground Water Management and Technical Assis- 
tance Study Act of 1988. US Senate, One Hundredth 
Congress, Second Session, August 25, 1988, 14:50781 (B;US) 

WATER RESERVOIRS 

Contaminant plume monitoring adjacent to the Kesterson 

Reservoir, California, 14:50699 (R;US) 
WATER RESOURCES 

Fiscal year 1987 program report: Utah water research labora- 
tory, 14:50724 (R;:US) 

Wetlands in the Lake Champlain region of Vermont: Present 
and future threats to the resource. Boundary determination 
and background information for the EPA’s proposed ad- 
vanced identification. Final report, 14:50723 (R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
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WATER SUPPLY 


WATER SUPPLY 

Cost supplement to Technologies and Costs for the Removal of 
Mercury from Potable Water Supplies (first draft), January 
1987, 14:50715 (R;US) 

Point-of-entry drinking-water treatment systems for Superfund 
applications, 14:50749 (R;US) 

Superfund Record of Decision (EPA Region 2): Rocky Hill Mu- 
nicipal Wellfield, Montgomery Township, Somerset County, 
New Jersey (first remedial action) June 1988. Final report, 
14:50768 (R;US) 

WATER TREATMENT 

Cost supplement to Technologies and Costs for the Removal of 
Mercury from Potable Water Supplies (first draft), January 
1987, 14:50715 (R;US) 

Point-of-entry drinking-water treatment systems for Superfund 
applications, 14:50749 (R;US) 

Wetland areas: Natural water treatment systems. January 
1970-May 1989 (Citations from Pollution Abstracts). Report 
for January 1970-May 1989, 14:50726 (R;US) 

WATER WELLS 

NNEPS (National Network for Environmental Policy Studies) fi- 
nal report: EPA (Environmental Protection Agency) Region 1 
wellhead-protection efforts. Technical report (Final), 14:50751 
(R;US) 

The installation of the Westbay multiport ground-water sampling 
system in well 699-43-42K near the 216-B-3 pond, 14:50729 
(R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERSHEDS 

Wetlands in the Lake Champlain region of Vermont: Present 
and future threats to the resource. Boundary determination 
and background information for the EPA’s proposed ad- 
vanced identification. Final report, 14:50723 (R;US) 

[Biogeochemical pathways at artificial radionuclides]: Foreign 
trip report, May 18, 1989—June 2, 1989, 14:50679 (R;US) 

WAVE PROPAGATION 

Studies of the propagation of short-burst, high-power microwave 
radiation through neutral and ionized media. Final report, 1 
December 1985-30 November 1988, 14:50980 (R;US) 

WAVEGUIDES 

Design and construction of a 33 GHz brazed accelerator wave- 
guide for high gradient operation, 14:50412 (BA;US) 

SLAC linear collider waveguide valve, 14:50452 (BA;US) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 
Mixing and CP violation in B and D decays, 14:51005 (BA;US) 
WEAPONS 
See also BIOLOGICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Appendix A: Sampling and analysis methods. Appendix 
B: Analytical data. Final report, 30 September 1986-14 De- 
cember 1988, 14:50885 (R;US) 

Evaluation of weapons’ combustion products in armored vehicles. 
Appendix C: Summary of descriptive staiisiics (proc tabulate). 
Appendix D: Summary of comparative statistics. Final report, 
30 September 1986-14 December 1988, 14:50886 (R;US) 

Evaluation of weapons’ combustion products in armored vehi- 
cles. Final report, 30 September 1986-14 December 1988, 
14:50884 (R;US) 

WEAR RESISTANCE 

Contribution of Auger electron spectroscopy to study of mecha- 

nism of adhesive wear of valves, 14:49813 (RA;CS;in Czech) 
WEATHERIZATION 

Mobile home weatherization research project: Final summary 

report, 14:49670 (R;US) 
WECS 
See WIND TURBINES 
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WEEVILS 
See BEETLES 
WEINBERG LEPTON MODEL 
Electroweak cross sections and asymmetries at the Z°, 
14:51036 (J;NL) 
Electroweak radiative corrections with an effective lagrangian: 
Four-fermion processes, 14:51035 (J;NL) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Corrosion of carbon steel welds, 14:49745 (R;GB) 
Effects of notch position and weld metal matching on CTOD of 
HAZ, 14:49790 (R;DE) 
In-process acoustic emission monitoring of dissimilar metal 
welding: Final report, 14:49350 (R;US) 
Microstructure and properties of AA 2090 weldments, 14:49855 
(R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Laboratory and field evaluation of polyurethane foam for lost cir- 
culation control, 14:49194 (R;US) 
WELL LOGGING 
See also SONIC LOGGING 
Calculation of Monte Carlo importance functions for use in 
nuclear-well logging calculations, 14:51218 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
A review of geoscience characteristics and disposal experience 
at the commercial low-level radioactive waste disposal facility 
near West Valley, New York, 14:49012 (R;US) 


WESTERN EUROPE 
See also FEDERAL REPUBLIC OF GERMANY 

FRANCE 
ITALY 
LUXEMBOURG 
NETHERLANDS 
SPAIN 
SWITZERLAND 

Easing trend of restrictions on petroleum in West European 
countries. Amid the situation towards EC market integration, 
14:48866 (R;JP;In Japanese) 

Survey of radiological consequences of the Chernobyl accident 
in the EAES member states, 14:50674 (RA;IT) 

WETLANDS 

See also SWAMPS 

Wetland areas: Natural water treatment systems. January 
1970-May 1989 (Citations from Pollution Abstracts). Report 
for January 1970-May 1989, 14:50726 (R;US) 

Wetlands in the Lake Champlain region of Vermont: Present 
and future threats to the resource. Boundary determination 
and background information for the EPA's proposed ad- 
vanced identification. Final report, 14:50723 (R;US) 

WHISTLERS 

Efficient energy storage and conversion using adiabatic com- 
pression of relativistic-electron plasmas. Final report for 15 
May 1986-31 December 1988, 14:51406 (R;US) 

WHITE DWARF STARS 

Modeling the classical nova outburst. |. Exploring the physics of 

anew mechanism, 14:50948 (J;US) 
WHOLE-BODY COUNTING 

Internal dose assessment by a whole-body counter in an emer- 

gency, 14:51229 (RA;JP;iIn Japanese) 
WHOLE-BODY IRRADIATION 

Future directions in therapy of whole body radiation injury, 

14:50845 (R;US) 
WIGGLER MAGNETS 

Design of a wiggler-focused, sheet beam X band klystron, 
14:50466 (BA;US) 

First steps towards a 7.5 T superconducting wiggler, 14:50485 
(R;SE) 

Magnetic field diagnostics for an FEL wiggler, 14:51445 (BA;US) 





The beam line X NdFe-steel hybrid wiggler for SSRL, 14:50444 
(BA;US) 
WILLOWS 
[Workshop on Willow Breeding and Biotechnology Development 
Activities]: Foreign trip report, September 23—October 2, 
1988, 14:49156 (R;US) 
WIND 
Estimating the offsite household damages from wind erosion in 
the western United States. Staff report, 14:50623 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Competitive assessment of the US: Renewable energy equip- 
ment industry, 14:49640 (R;US) 
WIND TURBINES 
Numerical study of the unsteady boundary layer on a moving 
airfoil, application and experiments to the Darrieus mind tur- 
bine, 14:49196 (R;FR;In French) 
Optimal control of a variable speed wind generator, 14:49197 
(R;FR;In French) 
The LIFE2 computer code numerical formulation and input pa- 
rameters, 14:49198 (R;US) 
WIRE SPARK CHAMBERS 
Remote control of LeCroy HV4032/2132 high voltage system, 
14:50519 (R;SE) 
WNP-1 REACTOR 
Nuclear science, 14:49412 (R;US) 
WNP-2 REACTOR 
Containment cooling: 
14:49261 (RA;US) 
WOLFRAM 
See TUNGSTEN 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Tracing the sources of indoor aerosols using evolved gas analy- 
sis, 14:49666 (R;US) 
WOOD PRODUCTS INDUSTRY 
High pressure liquid jet for disintegration of wood: Final techni- 
cal report, 14:49687 (R;US) 
WOOD-FUEL POWER PLANTS 
Technical assessment of the indirect-fired gas turbine power 
plant: Final report, 14:49137 (R;US) 
WORKERS 
See PERSONNEL 
WPPSS NUCLEAR PROJECT NO. 1 
See WNP-1 REACTOR 
WWER TYPE REACTORS 
See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
Contribution of metallography to the solution of production prob- 
lems. Part 1 and 2, 14:49802 (R;CS;In Czech, Slovak) 
Response of Soviet-designed VVER-440 steam generator ves- 
sel to pressurization, 14:49429 (R;US) 
Status report on light water reactor development in Finland, 
14:49287 (RA;XA) 
Substantial improvement in safety and reliability of the updated 
WWER-1000 design - Progress report, 14:49289 (RA;XA) 


improved cooling coil effectiveness, 


X 


X RADIATION 

Glancing angle x-ray studies of oxide films, 14:50035 (R;US) 

Recent advances and prospects of Bragg-Fresnel optics, 
14:51376 (BA;US) 

Use of anomalous small angle x-ray scattering to investigate mi- 
crostructural features in complex alloys: Technical progress 
report, August 1, 1988—July 31, 1989, 14:49785 (R;US) 

X-2830 RESONANCES 

See MESONS 


YTTRIUM COMPOUNDS 
Chemical Bonds 


X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
FIREBIRD 3 (HELLFIRE 7): a computer program for calculating 
the positions of reflections on X-ray powder diffraction records, 
interplanar angles, crystallographic densities and assigning 
indices to X-ray powder diffraction records, 14:51352 (R;GB) 
X-RAY DIFFRACTOMETERS 
XRD acquisition parameters for detection of weak peaks, 
14:50528 (R;US) 
X-RAY LASERS 
Contact microscopy with a soft x-ray laser, 14:50300 (BA;US) 
Proof-of-principle experiment for a hot electron pumped XUV 
amplifier, 14:50303 (R;US) 
Status of indirect drive inertial confinement fusion, 14:51504 
(BA;US) 
The development of coherent x-ray lasers for x-ray holography, 
14:50304 (R;US) 
X-RAY RADIOGRAPHY 
Nondestructive testing: X-ray radiography techniques. January 
1973-July 1989 (Citations from Information Services in 
Mechanical Engineering data base). Report for January 1973- 
July 1989, 14:50322 (R;US) 
X-RAY SPECTROSCOPY 
X-ray line profile analysis based upon correlated dislocations, 
14:49760 (RA;US) 
XENON 
Phase behavior of pure and mixed systems at high pressure, 
14:50019 (R;US) 
XENON 132 REACTIONS 
Experimental study of the slowing down of heavy ions at 20 to 
100 MeV per nucleon in matter, 14:51093 (R;FR;In French) 
XENON 133 
Tracer gas testing within the Palo Verde Nuclear Generating 
Station unit 3 auxiliary building, 14:49387 (RA;US) 
XENON 135 
Tracer gas testing within the Palo Verde Nuclear Generating 
Station unit 3 auxiliary building, 14:49387 (RA;US) 
XYLENE-PARA 
Generation of three-dimensional structures by crystal/crystal co- 
alescence of poly-para-xylylene in solution, 14:49991 (RA;US) 


Y 


YTTERBIUM 160 
Measurement of g-factors in ®°Yb by a gamma-gamma coinci- 
dence technique, 14:51143 (R;DE) 
YTTERBIUM OXIDES 
A study of catalysts and mechanisms in synthesis reactions: 
Progress report, January 1989-December 1989, 14:50093 
(R;US) 
YTTRIUM ALLOYS 
Formation of intermetallic compounds in binary systems rare 
earths-thallium, 14:49815 (RA;SU;In Russian) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPLEXES 
Characterization of a series of lanthanide amine cage com- 
plexes, 14:50207 (J;US) 
Linear rule of metal extraction (Metals: rare earths, yttrium, 
etc.), 14:50072 (RA;SU) 
YTTRIUM COMPOUNDS 
See also YTTRIUM OXIDES 
YTTRIUM PHOSPHATES 
YTTRIUM SULFIDES 
Binding Energy 
Energy of hydrogen bonds in rare earth halide oxalates, 
14:50116 (RA;SU;In Russian) 
Chemical Bonds 
Two extended metal chain compounds, Y4lsC and Y¢l7C2. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 
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YTTRIUM COMPOUNDS 
Chemical Preparation 


Chemical Preparation 

Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBazCu30¢.2, 14:49944 
(J;US) 

Energy of hydrogen bonds in rare earth halide oxalates, 
14:50116 (RA;SU;In Russian) 

Synthesis and YBazCu3O¢5,, monocrystal growth from melt 
with the use of the method of direct high-frequency heating in 
cold container, 14:50162 (RA;SU;In Russian) 


Crystal Growth 

Crystal growth of YBagCu307_, compound by the method of 
crucible-free zone melting, 14:50165 (RA;SU;In Russian) 

Crystal growth of high-temperature superconductor YBazCu,0, 
from solution, 14:50174 (RA;SU;In Russian) 

Crystallization of nonstoichiometric melts of high-temperature 
superconductor YBazCu307_ 5, 14:50151 (RA;SU;In Russian) 

Growth and properties of high-temperature superconductor crys- 
tals of RBapCu307_, and LagCuO, type and behavior of these 
compounds at high temperature, 14:50168 (RA;SU;In Russian) 

Growth of high-temperature monocrystals in the systems 
Ln2O3-BaO(SrO)-CuO (Ln = rare earths and Y) and their 
characteristics, 14:50169 (RA;SU;In Russian) 

Monocrystal growth of high-temperature superconducting materi- 
als from nonstoichiometric melts, 14:50159 (RA;SU;In Russian) 

Preparation of YBaz2Cu30, superconducting films, 14:50175 
(RA;SU;In Russian) 

Preparation of poly- and monocrystals of LnBagCu307_, (Ln - 
Y, Sm, Gd, Dy, Ho, Er) compounds from melt, 14:50173 
(RA;SU;In Russian) 

Preparation, morphology and magnetic properties of monocrys- 
tals of rare earth high-temperature superconductors, 
14:50172 (RA;SU;In Russian) 

Synthesis and YBapCu3O¢ 5,, monocrystal growth from melt 
with the use of the method of direct high-frequency heating in 
cold container, 14:50162 (RA;SU;In Russian) 


Crystal Lattices 
Structural investigation of high-temperature superconductor 
monocrystals (YBa2Cu307_,; (La,Ba)oCuO,.), 14:50160 
(RA;SU;In Russian) 
Crystal Structure 
Simulation of crystal structures by empirical atom-atom potentials. 
3. Effects of oxygen atom vacancies on the crystal structure 
and the superconducting transition temperature of the high- 
temperature superconductor YBa2Cu307_,, 14:49946 (J;US) 
Structure study and specific resistance measurement of Y-Ba- 
Cu-O films, prepared by the method of ion-beam spraying, in 
the process of annealing, 14:49922 (RA;SU;In Russian) 
Two extended metal chain compounds, Y4l5C and YglzCo. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 


Cuprates 
Highly sensitive infrared detector fabricated with thin film of 
high-T, Y-Ba-Cu-O superconductor. Phase 1. Final report, 31 
August 1988-28 February 1989, 14:50247 (R;US) 


Electric Conductivity 
Structure study and specific resistance measurement of Y-Ba- 
Cu-O films, prepared by the method of ion-beam spraying, in 
the process of annealing, 14:49922 (RA;SU;In Russian) 
Two extended metal chain compounds, Y4l5C and YglzCo. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 
Electronic Structure 
Valence fluctuations in the YBaj2Cu307_, superconductor, 
14:49948 (J;US) 
Epitaxy 
Epitaxial films of high-temperature § superconductor 
(YBazgCu307_,.), 14:50164 (RA;SU;In Russian) 
Films 
Preparation and properties of thick films on the basis of 
LnBazCu307_, compounds (Ln = Y,Ho,Dy.), 14:50161 
(RA;SU;In Russian) 
Magnetic Susceptibility 
Two extended metal chain compounds, Y4ls5C and YglzCo. Syn- 
thesis, structure, properties, and bonding, 14:49949 (J;US) 
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Permittivity 
Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;In 

Russian) 


Phase Studies 

Structural investigation of high-temperature superconductor 
monocrystals (YBazCu3sO07_,; (La,Ba)oCuO,.), 14:50160 
(RA;SU;In Russian) 

Spray Coating 

Preparation of Y-Ba-Cu-O films by pure metal magnetron spray- 
ing, 14:50167 (RA;SU;In Russian) 

Simulation of synthesis processes of high-temperature super- 
conductor films, 14:50170 (RA;SU;In Russian) 

Superconducting films of Y-Ba-Cu-O composition on sapphire 
substrates, 14:50166 (RA;SU;In Russian) 

Superconductivity 

Chemical, structural, and electrical property studies on the fluo- 
rination of the 90 K superconductor YBazCu3O¢.g, 14:49944 
(J;US) 

Cu-O chains in YBapCu307_, and the phonon mechanism of 
high T, superconductivity, 14:51368 (R;SU) 

Simulation of crystal structures by empirical atom-atom potentials. 
3. Effects of oxygen atom vacancies on the crystal structure 
and the superconducting transition temperature of the high- 
temperature superconductor YBazCu307_,, 14:49946 (J;US) 

Synthesis and YBapCu30¢.5,, monocrystal growth from melt 
with the use of the method of direct high-frequency heating in 
cold container, 14:50162 (RA;SU;in Russian) 

Valence fluctuations in the YBapCu3O7_, superconductor, 
14:49948 (J;US) 

Y,BazCu307_, films on different substrates prepared by laser 
sputtering, 14:51367 (RA;SU;In Russian) 

Superconductors 

Crystal growth of YBapCu307_, compound by the method of 
crucible-free zone melting, 14:50165 (RA;SU;In Russian) 

Crystallization of nonstoichiometric melts of high-temperature 
superconductor YBa2Cu307_ 5, 14:50151 (RA;SU;In Russian) 

Epitaxial films of high-temperature superconductor 
(YBazCu307_,.), 14:50164 (RA;SU;In Russian) 

Growth and properties of high-temperature superconductor crys- 
tals of RBazCu307_, and LazCuO, type and behavior of these 
compounds at high temperature, 14:50168 (RA;SU;In Russian) 

Growth of high-temperature monocrystals in the systems 
Ln2O3-BaO(SrO)-CuO (Ln = rare earths and Y) and their 
characteristics, 14:50169 (RA;SU;in Russian) 

Preparation and properties of thick films on the basis of 
LnBazCu307_, compounds (Ln = Y,Ho,Dy.), 14:50161 
(RA;SU;In Russian) 

Preparation of Y-Ba-Cu-O films by pure metal magnetron spray- 
ing, 14:50167 (RA;SU;In Russian) 

Preparation of YBagCusO, superconducting films, 14:50175 
(RA;SU;In Russian) 

Preparation of poly- and monocrystals of LnBapCu307_¢ (Ln - 
Y, Sm, Gd, Dy, Ho, Er) compounds from melt, 14:50173 
(RA;SU;In Russian) 

Preparation, morphology and magnetic properties of monocrys- 
tals of rare earth high-temperature superconductors, 
14:50172 (RA;SU;In Russian) 

Simulation of synthesis processes of high-temperature super- 
conductor films, 14:50170 (RA;SU;In Russian) 

Structure study and specific resistance measurement of Y-Ba- 
Cu-O films, prepared by the method of ion-beam spraying, in 
the process of annealing, 14:49922 (RA;SU;In Russian) 

Superconducting films of Y-Ba-Cu-O composition on sapphire 
substrates, 14:50166 (RA;SU;in Russian) 

Synthesis 

Two extended metal chain compounds, Y4lsC and YglzCo. Syn- 

thesis, structure, properties, and bonding, 14:49949 (J;US) 
Thermodynamic Properties 

Oxygen stoichiometry, structural transitions, and thermody- 

namic behavior of the YBazCugO, system, 14:49894 (R;US) 
Transition Temperature 

Cu-O chains in YBapCu307_,5 and the phonon mechanism of 

high T, superconductivity, 14:51368 (R;SU) 





Effect of heat treatment on Y;Ba2CusO7_, ceramic supercon- 

ducting transition temperature, 14:51366 (RA;SU;In Russian) 
YTTRIUM OXIDES 
Catalytic Effects 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 

Chemical Preparation 

Interactions in the systems based on copper, barium and rare 
earth compounds, technology aspects, 14:50110 (RA;SU;iIn 
Russian) 

Chemical Vapor Deposition 

Development of a real time monitor for superconductive thin film 
preparation, 14:49905 (R;US) 

Growth structure and properties of YBazCu307_; single crys- 
tals, 14:49923 (RA;SU;In Russian) 

Crystal Growth 

Growth and study of YBa2Cu3O, crystals, 14:49926 (RA;SU;In 

Russian) 
Crystal Lattices 

Growth structure and properties of YBazCu307_~; single crys- 

tals, 14:49923 (RA;SU;In Russian) 
Crystallization 

Low temperature crystallization of perovskites, 14:49924 

(RA;SU;In Russian) 
Electronic Structure 

High resolution-angle resolved photoemission studies of high 

temperature superconductors, 14:49893 (R;US) 
Energy Gap 

Growth structure and properties of YBazCu307_, single crys- 

tals, 14:49923 (RA;SU;In Russian) 
Grain Orientation 

X-ray diffraction study of YBapCu307_,, 14:49927 (RA;SU;In 

Russian) 
Luminescence 

Luminescence of europium-doped yttrium oxysulfide films, 

14:51337 (RA;SU;In Russian) 
Magnetic Flux 

Effects of shock-induced defects on flux pinning in 
YBapCu307_5, 14:49929 (R;US) 

Shock-induced defects and flux pinning in YBazCu3O7_5 + Ag 
composites, 14:49931 (R;US) 

Phase Diagrams 

Synthesis, phase ratios and physicochemical properties of solid 
solutions, formed in TbO,-YO;5-ZrO2 system, 14:50145 
(RA;SU;In Russian) 

Phase Studies 

Interactions in the systems based on copper, barium and rare 
earth compounds, technology aspects, 14:50110 (RA;SU;In 
Russian) 

Phase equilibria in the system Y-Ba-Cu-O under reduced Poo, 
14:49913 (RA;SU;In Russian) 

Synthesis, phase ratios and physicochemical properties of solid 
solutions formed in CeO,-YO,;5-HfO2 system, 14:50146 
(RA;SU;In Russian) 

Phase Transformations 

Twinning in monocrystalline films of YBazCu3O07_, high temper- 

ature superconductor, 14:49925 (RA;SU;In Russian) 
Physical Properties 

Rf performance of polycrystalline high-T, superconductors, 

14:49903 (R;US) 
Physical Radiation Effects 

Low temperature crystallization of perovskites, 14:49924 

(RA;SU;In Russian) 
Pyrolysis 

Phase equilibria in the system Y-Ba-Cu-O under reduced Poo, 

14:49913 (RA;SU;In Russian) 
Solid Solutions 

Synthesis, phase ratios and physicochemical properties of solid 
solutions formed in CeO,-YO; 5-HfO2 system, 14:50146 
(RA;SU;In Russian) 

Synthesis, phase ratios and physicochemical properties of solid 
solutions, formed in TbO,-YO;5-ZrO2 system, 14:50145 
(RA;SU;In Russian) 


ZINC OXIDES 


Superconductivity 

Growth and study of YBapCu30, crystals, 14:49926 (RA;SU;In 
Russian) 

Laser deposition and properties of high temperature supercon- 
ducting films, 14:49921 (RA;SU;In Russian) 

Superconducting and microstructural properties of shock- 
compacted high-T. oxide powders, 14:49930 (R;US) 

Twinning 

Twinning in monocrystalline films of YBazCu307_, high temper- 

ature superconductor, 14:49925 (RA;SU;in Russian) 
Vapor Plating 

Laser deposition and properties of high temperature supercon- 

ducting films, 14:49921 (RA;SU;in Russian) 
X-Ray Diffraction 

X-ray diffraction study of YBapgCu307_,, 14:49927 (RA;SU;In 

Russian) 
YTTRIUM PHOSPHATES 

Solid-state fluorescence above 1000°C: Application to high- 

temperature laser thermometry, 14:49895 (R;US) 
YTTRIUM SULFIDES 

Luminescence of europium-doped yttrium oxysulfide films, 

14:51337 (RA;SU;In Russian) 
YUCCA MOUNTAIN 

Analysis of emplacement borehole rock and liner behavior for a 
repository at Yucca Mountain, 14:49010 (R;US) 

NRC staff site characterization analysis of the Department of 
Energy’s Site Characterization Plan, Yucca Mountain Site, 
Nevada, 14:49000 (R;US) 

Quantitative x-ray diffraction analyses of samples used for sorp- 
tion studies by the Isotope and Nuclear Chemistry Division, 
Los Alamos National Laboratory, 14:48995 (R;US) 


Z 


Z NEUTRAL BOSONS 
Physics at ,/(s) = 2 TEV, 14:51066 (BA;US) 
Signatures of charginos and neutralinos in Z° decay, 14:51033 
(R;AT) 
Z° physics from the Mark Il at the SLC [SLAC Linear Collider], 
14:50999 (R;US) 
Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEOLITES 
Diffraction from zeolites containing planar faults, 14:49993 
(RA;US) 
Research and development of hydrophobic adsorbent for iodine 
removal, 14:48908 (RA;US) 
The occurrence and distribution of erionite at Yucca Mountain, 
Nevada, 14:48994 (R;US) 
ZINC ALLOYS 
High resolution Moessbauer spectroscopy with ®”Zn in metallic 
systems, 14:51127 (RA;PL) 
ZINC CHLORIDES 
High temperature and high resolution uv photoelectron spec- 
troscopy using supersonic molecular beams, 14:50968 (R;US) 
ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SELENIDES 
ZINC SULFATES 
Phase |, Volume Ill, Bench scale research at MIT [Massachu- 
setts Institute of Technology]: Topical report, October 
1987—January 1989, 14:48766 (R;US) 
ZINC FLUORIDES 
Magnetic properties of the spin glass F 25 Zn.75 F2 from *’Fe 
Moessbauer spectroscopy, 14:51270 (RA;BR) 
ZINC OXIDES 
Enhanced carbon conversion of low H2/CO ratio syngas: Final 
report, 14:49133 (R;US) 
Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents: Progress report, Apri-June 1989, 14:48805 
(R;US) 


ERA Vol. 14, No. 23 659 





ZINC OXIDES 


Shock-induced solid state reactions and phase transitions: 
X-ray profile studies on shock-modified FegO,4 and ZrO2 pow- 
ders, 14:51355 (R;US) 

ZINC SELENIDES 

Photoluminescence and EPR of high-purity and fast electron- 

irradiated ZnSe, 14:51341 (RA;SU;In Russian) 
ZINC SULFATES 

High temperature chemistry of complex  vaporiza- 
tion/decomposition processes: Final report, September 
1977—August 1988, 14:50092 (R;US) 

ZIRCONIUM 

Changes in composition of atomically mixed Zr/Ni layers after 
mean-energy iron irradiation, 14:49818 (RA;SU;In Russian) 

Macro- and micrometallurgical aspects of preparation of high 
purity refractory metal films, 14:49832 (RA;SU;In Russian) 

ZIRCONIUM 90 REACTIONS 

Transfer reactions for the ©°Ti + 9°Zr system below the Coulomb 

barrier, 14:51120 (BA;DE) 
ZIRCONIUM 90 TARGET 

Activation studies on ThO»-containing slab assemblies driven 
by (D,T) neutrons, 14:51542 (J;US) 

Indium-115(n,n') and ®°Zr(n,2n) activation rate measurements 
on multiple thickness beryllium and lead slabs, 14:51543 (J;US) 

Mechanism of the °°-1Zr(n,a)®?-88Sr reations at 14.3 and 18.2 
MeV, 14:51132 (RA;SU) 

ZIRCONIUM 91 TARGET 

Mechanism of the °°-°1Zr(n,c)®”-88Sr reations at 14.3 and 18.2 

MeV, 14:51132 (RA;SU) 
ZIRCONIUM 94 TARGET 

Partial cross sections of the (p, n) reaction on 77:82Se and Zr, 

14:51124 (RA;SU;In Russian) 
ZIRCONIUM ALLOYS 

Deformation and defects in Laves-phase intermetallic com- 
pounds: Final report, April 1, 1987—September 29, 1989, 
14:49787 (R;US) 

Investigation of splat-quenched Zr-Fe-Ti alloys, 
(RA;BR) 

Non-equilibrious phase and its hydrogen-storage characteristics 
in fire-synthesized ZrNi, 14:49126 (RA;JP;In Japanese) 

Thermomechanical processing of aluminum alloy 2090 for su- 
perplasticity. Master's thesis, 14:49744 (R;US) 

ZIRCONIUM BORIDES 

Arc melting of titanium, zirconium and niobium diborides, 

14:49914 (RA;SU;In Russian) 
ZIRCONIUM COMPLEXES 
Separation of complex metal ions at gel ionites, 14:50148 
(RA;SU;In Russian) 
ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM BORIDES 
ZIRCONIUM FLUORIDES 


14:49797 


660 ERA Vol. 14, No. 23 


ZIRCONIUM HYDRIDES 
ZIRCONIUM IODIDES 
ZIRCONIUM NITRIDES 
ZIRCONIUM OXIDES 
Characterization of Laves phases in the pseudobinary Zr-Cro- 
ZrFep systems by Moessbauer spectroscopy, 14:51261 
(RA;BR) 
Theoretical EFG calculations in disordered systems and transi- 
tion metal alloys, 14:51258 (RA;BR) 


ZIRCONIUM FLUORIDES 

NMR of ionic conductors (MoAFg, (A=Ti, Zr, Hf; M=alkali metals), 
M2SbFs, MHSeO,, M3H(SO,)o.), 14:50103 (RA;SU;In Rus- 
sian) 

Preparation of high-purity zirconium tetrafluoride, 14:50136 
(RA;SU;In Russian) 

Purification of rare earth, zirconium and hafnium fluorides from 
oxide impurities, 14:50138 (RA;SU;In Russian) 

Purification of zirconium tetrafluoride by sublimation method, 
14:50137 (RA;SU;in Russian) 

ZIRCONIUM HYDRIDES 

Reactive flow measurements and calculations for ZRH2-based 

composite explosives, 14:50567 (R;US) 
ZIRCONIUM IODIDES 

Zirconium iodide clusters that encapsulate silicon, germanium, 

phosphorus, or pyrex, 14:50182 (J;US) 
ZIRCONIUM NITRIDES 

Synthesis of high purity oxynitride phases in Al-Zr-O-N system by 

melting with solar radiation use, 14:49917 (RA;SU;In Russian) 
ZIRCONIUM OXIDES 

Development of wasteless commercial technology and equip- 
ment for preparation of high purity zirconium oxide, 14:49916 
(RA;SU;In Russian) 

Electrochemical abatement of pollutants NO, and SO, in combus- 
tion exhaust gases employing a solid-oxide electrolyte: First 
quarterly report, October-December 1988, 14:48806 (R;US) 

High resolution electron microscopy of internal interfaces in 
partially-stabilized zirconia (PSZ), 14:49989 (RA;US) 

Manufacturing high purity refractory oxide materials in solar fur- 
naces, 14:49918 (RA;SU;in Russian) 

Submillimeter dielectric properties of substrates for high- 
temperature superconducting films, 14:51363 (RA;SU;iIn 
Russian) 

Synthesis of high purity oxynitride phases in Al-Zr-O-N system by 
melting with solar radiation use, 14:49917 (RA;SU;in Russian) 

Synthesis, phase ratios and physicochemical properties of solid 
solutions, formed in TbO,-YO,;5-ZrO2 system, 14:50145 
(RA;SU;In Russian) 

[Perturbed angular correlations in zirconia ceramics]: [Sixth 
progress report], 14:49907 (R;US) 





Contract Number Index 


Numbers assigned to DOE contracts announced in documents in this publication are listed. Contract numbers are sorted 
alphanumerically and list the primary corporate author of the document cited, the citation number, and the report number 
or other document identification. 


Contract No. 


AA03-76SF00034 


AA03-84SF00102 


AC01-861E10510 


AC02-76CH00016 


Abstract No. Report No. 
Stanford Linear Accelerator Center, 
Menlo Park, CA (USA) 
14:50532 SLAC-PUB-4104 
Rockwell International Corp., Canoga 
Park, CA (USA). Rocketdyne Div. 
14:49641 Al-3602 
14:51006 Published article 
Mathtech, Inc., Princeton, NJ (USA) 
14:49616 DOE/IE/10510-T1 
14:49617 DOB/IE/10510-T2 
Brookhaven National Lab., Upton, NY 
(USA) 
14:48761 
14:48924 
14:49133 
14:49145 
14:49189 
14:49237 
14:49420 
14:49746 
14:50035 
14:50036 
14:50037 
14:50084 
14:50085 
14:50221 
14:50358 
14:50359 
14:50360 
14:50361 
14:50390 
14:50391 
14:50392 
14:50413 
14:50414 
14:50415 
14:50479 
14:50480 
14:50503 
14:50544 
14:50583 
14:50590 
14:50597 
14:50598 
14:50786 
14:50811 
14:50819 
14:50845 
14:50846 
14:51042 
14:51157 
14:51158 
14:51159 
14:51232 


BNL-42490 
BNL-52204 
BNL-42782 
BNL-43177 
BNL-42361 
BNL-NUREG—42998 
BNL-43164 
BNL-43179 
BNL—42550 
BNL-42716 
BNL-NCS—43162 
BNL-43201 
BNL-NCS—43161 
BNL-43197 
BNL-42451 
BNL-42495 
BNL-43004 
BNL-52167 
BNL-43008 
BNL-43103 
BNL-43200 
BNL—42047 
BNL-42649 
BNL-42851 
BNL-42637 
BNL-43205 
BNL-43210 
BNL-43114 
BNL-43127 
BNL-43096 
DOE/FTR-90000099 
DOE/FT R-90000100 
BNL-42309 
BNL-43102 
BNL-52184 
BNL-43038 
BNL-52192 
BNL-52214 
BNL-43118 
BNL-43203 
BNL-NCS—43163 
BNL-42492 
14:51361 BNL-43159 
14:51007 BNL-43147 
National Nuclear Data Center, Upton, NY 
(USA) 


14:51094 BNL-NCS—43160 


Contract No. 


AC02-76CH03000 


AC02-76CH03073 


AC02-76ER01198 


AC02-76ET53017 


AC02-76ET53065 


AC02-78ER04831 


AC02-82ER12086 


AC02-83CH10093 


Abstract No. Report No. 


Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems 
Research 

14:49497 
14:50199 


NUREG/CR-5425 

Published article 
14:50535 CONF-881151— 
14:51200 Published article 

Fermi National Accelerator Lab., Batavia, 

IL (USA) 

14:50259 
14:50364 
14:50395 
14:50994 
14:51010 


FNAL-TM—1601 
FNAL/C—89/183 
FNAL/C—89/181 
FNAL/C—89/149 
FNAL/C—89/180-T 
14:51037 Published article 
14:51069 Published article 
Princeton Univ., NJ (USA). Plasma 
Physics Lab. 
14:50958 PPPL-2647 
14:51435 PPPL-2645 
14:51436 PPPL-2648 
14:51437 PPPL-2650 
14:51438 PPPL-2653 
14:51485 PPPL-2646 


14:51038 Published article 
14:51006 Published article 
Oak Ridge National Lab., TN (USA) 


14:49749 CONF-881 1195— 
14:49772 CONF-881 1195— 


Illinois Univ., Urbana, IL (USA). Graduate 
Coll. 


14:49906 
14:50197 


DOE/ER/01198-T37 
Published article 
14:50213 Published article 
14:51006 Published article 


International Atomic Energy Agency, Vi- 
enna (Austria) 


14:51413 DOE/ET/53017-75 
International Atomic Energy Agency, Vi- 
enna (Austria) 
14:51413 DOE/ET/53017—75 
Mount Holyoke Coll., South Hadley, MA 
(USA) 
14:51129 DOE/ER/04831-12 
14:50184 Published article 
Nebraska Univ., Lincoln, NE (USA). Dept. 
of Plant Pathology 
14:50789 DOE/ER/12086—2 
Colorado State Univ., Fort Collins, CO 
(USA) 
14:49164 SERI/STR—211-3545 
Solar Energy Research Inst., Golden, CO 
(USA) 
14:49170 
14:49163 


SERI/SP-220-3314 
SERI/STR-211-3510 


ERA Vol. 14, No. 23 661 





AC02-830H10139 


Contract No. 


AC02-83CH10139 


AC02-83CH10140 


AC02-84ER40125 


AC02-86NE37959 


AC02-88CE90027 


AC02-89CH10378 


AC03-76SF00098 


Abstract No. Report No. Contract No. 
Battelle Memorial Inst., Columbus, OH 
(USA). Office of Transportation Sys- 
tems and Planning 
14:48921 BMI/OTSP-05 
14:48922 BMI/OTSP-07 
Battelle Memorial Inst., Willowbrook, IL 
(USA). Office of Waste Technology 
Development 
14:48923 BMIOWTD-4 
RE/SPEC, inc., Rapid City, SD (USA) 
14:48943 DOE/CH/10378—1 
14:48944 DOE/CH/10378-2-Vol.1 
14:48945 DOE/CH/10378—2-Vol.2 
Brookhaven National Lab., Upton, NY 
(USA) 
14:51007 BNL-43147 
Tennessee Univ., Knoxville, TN (USA). 
Dept. of Nuclear Engineering 
14:49372 DOE/NE/37959-32 
Burton Technologies, Inc., Raleigh, NC 
(USA) 
14:50001 DOE/CE/90027—1-Rev.1 
RE/SPEC, Inc., Rapid City, SD (USA) 
14:48943 DOE/CH/10378-1 
14:48944 DOE/CH/10378—2-Vol.1 
14:48945 DOE/CH/10378—2-Vol.2 
Oak Ridge National Lab., TN (USA) 
14:51128 CONF-890902-15 
Electric Power Research Inst., Palo Alto, 
CA (USA) 
14:49632 EPRI-CU-—6367-Vol.1 
Winter (Steven) Associates, Inc., New 
York, NY (USA) 
14:49656 DOE/SF/00098—-H3-Vol.3 
Lawrence Berkeley Lab., CA (USA) 
14:49193 LBL-27350 
14:49195 LBL-27159 
14:49204 LBL-27003 
14:49654 DOE/SF/00098-H3-Vol.1 
14:49655 DOE/SF/00098—-H3-Vol.2 
14:49664 LBL-23280 
14:49665 LBL-26263 
14:49666 LBL-27212 
14:49667 LBL-27656 
14:49855 LBL-25022-Rev. 
14:49856 LBL-27375 
14:49857 LBL-27379 
14:50005 LBL-27507 
14:50006 LBL-27643 
14:50178 LBL-27632 
14:50179 LBL-27795 
14:50400 LBL-26598 
14:50401 LBL-27478 
14:50426 LBL-25974 
14:50427 LBL-25975 
14:50428 LBL-25980 
14:50429 LBL-26401 
14:50430 LBL-27188 
14:50526 LBL-27532 
14:50550 LBL-26473 
14:50551 LBL-27303 
14:50676 LBL-27525 
14:50699 LBL-26557 
14:50860 LBL-27582 
14:50930 LBL-27357 
14:50968 LBL-27583 
14:50969 LBL-27584 
14:50998 LBL-27246 
14:51090 LBL-27610 
14:51479 LBL-27002 
14:51589 LBL-27444 
14:51590 LBL-27517 


AC03-76SF00472 


AC03-76SF00515 


AC03-77ET33006 


AC03-83ER40103 


AC03-86SF 16298 


AC03-87DP10560 


AC04-76DP00613 


AC04-76DP00789 


Abstract No. Report No. 
14:51609 
14:50999 
14:50030 
14:50381 
14:50387 
14:50478 
14:50831 
14:50975 
14:51451 
14:49950 
14:50807 
14:51006 
14:51121 


LBL-27533 
LBL-27683 
CONF-881 151— 
CONF-881 151— 
CONF-881 151- 
CONF-881 151-— 
CONF-881 151—- 
CONF-881 151- 
CONF-8811181— 
Published article 
Published article 
Published article 
Published article 
14:51141 Published article 
14:51201 CONF-881 151— 
California Univ., Davis, CA (USA). School 
of Veterinary Medicine 
14:50828 UCD-472-134 
14:50191 Published article 
Stanford Linear Accelerator Center, 
Menlo Park, CA (USA) 
14:50403 SLAC-PUB-4948 
14:50532 SLAC-PUB-4104 
14:51064 SLAC-349 
Lawrence Berkeley Lab., CA (USA) 
14:50999 LBL—27683 
14:51035 Published article 
14:51036 Published article 
14:51039 Published article 
14:51044 Published article 
14:51070 Published article 
14:51071 Published article 
TRW Space and Technology Group, Re- 
dondo Beach, CA (USA) 
14:48946 DOE/ET/33006-039 
14:48947 DOE/ET/33006—042 
Stanford Linear Accelerator Center, 
Menlo Park, CA (USA) 
14:50532 SLAC-PUB-4104 
General Atomics Co., San Diego, CA 
(USA) 
14:49642 GA-A-19666 
KMS Fusion, Inc., Ann Arbor, Mi (USA) 
14:51455 DOE/DP/40152-24 
Allied-Signal Aerospace Co., Kansas 
City, MO (USA). Kansas City Div. 
14:50262 KCP-—613-4025-Rev. 
14:50263 KCP-—613-4099 
14:50264 KCP-613-4126 
14:50265 KCP-613-4130 
14:50266 KCP-613-4201 
14:50575 KCP-613-4185 
International Atomic Energy Agency, Vi- 
enna (Austria) 
14:51489 SAND-—89-1376C 
Texas Tech Univ., Lubbock, TX (USA). 
Dept. of Electrical Engineering 
14:50334 SAND—89-1626C 
RE/SPEC, Inc., Rapid City, SD (USA) 
14:48943 DOE/CH/10378—1 
Sandia National Labs., Albuquerque, NM 
(USA) 
14:48779 
14:48780 
14:48781 
14:48782 
14:48801 
14:48849 
14:48878 
14:49020 
14:49021 
14:49022 


SAND-88-2601C 
SAND-88-2721C 
SAND-89-1686C 
SAND-—89-2223C 
SAND-89-2401C 
SAND-89-1232C 
SAND-—89-1433C 
SAND-87-0388 

SAND-89-0495C 
SAND-89-1196 


662 ERA Vol. 14, No. 23 





Contract No. 


AC04-76DP03533 


AC04-76DR00789 


Abstract No. Report No. 
14:49194 
14:49198 
14:49504 
14:49505 
14:49506 
14:49560 
14:49863 
14:49864 
14:49865 
14:49866 
14:50015 
14:50016 
14:50276 
14:50277 
14:50332 
14:50333 
14:50536 
14:50552 
14:50553 
14:50561 
14:50562 
14:50576 
14:50577 
14:50578 
14:50656 
14:50915 
14:50931 
14:50932 
14:51355 
14:51439 
14:51486 
14:51487 
14:51488 
14:51490 
14:51595 
14:51596 


SAND-89-0791C 
SAND-89-0805C 
SAND-89-0044C 
SAND-89-0930C 
SAND-89-1956C 
SAND-89-0875 
SAND-89-0498C 
SAND-89-0836C 
SAND-89-1011C 
SAND-89-2232C 
SAND-88-3429C 
SAND-89-0748 
SAND-88-0100C 
SAND-88-1958C 
SAND-89-1276C 
SAND-89-1382C 
SAND-89-0478C 
SAND-89-1170C 
SAND-89-1559C 
SAND-88-2483C 
SAND-89-1125C 
SAND-89-0153C 
SAND-89-2261-Pt.1 
SAND-89-2261-Pt.2 
SAND-89-0750 
SAND-88-2490C 
SAND-89-0724C 
SAND-89-1443 
SAND-89-0991C 
SAND-89-2064C 
SAND-88-0993C 
SAND-89-0101C 
SAND-89-1090C 
SAND-89-2405C 
SAND-88-3472C 
SAND-89-1684C 
14:51611 SAND-89-1749C 
14:48783 SAND--89-7077C 
Analysas Corp., Oak Ridge, TN (USA) 
14:48933 CONF-881054—Vol.4 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems 
Research 
14:49488 NUREG/CR-4550-Vol.4- 
Rev.1-Pt.1 
NUREG/CR-4550-Vol.4- 
Rev.1-Pt.2 
EG and G Mound Applied Technologies, 
Miamisburg, OH (USA) 
14:50528 MLM-3604(OP) 
14:51522 CONF-880417— 
14:49121 CONF-881151— 
14:50031 CONF-881151-— 
14:50083 CONF-881151- 
14:50183 Published article 
14:51360 Published article 
14:51523 CONF-880417— 
Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant 
14:49073 RFP-4308 
14:50275 RFP-4353 
14:50642 RFP—4337 
14:50896 RFP-4362 
14:50921 RFP—4342 
Rockwell International Corp., Golden, CO 
(USA) 
14:49862 RFP—4357 
Sandia National Labs., Livermore, CA 
(USA) 
14:49867 
14:50335 
14:50192 


14:49489 


SAND-—89-8646 
SAND-89-8247 
Published article 


Contract No. 


AC04-88DP43495 


AC05-760R00001 


AC05-760R00033 


AC05-84ER40150 


AC05-840R21 400 


Abstract No. 


AC05-840R21400 


Report No. 


EG and G Mound Applied Technologies, 
Miamisburg, OH (USA) 


14:50528 


MLM-3604(OP) 


Martin Marietta Energy Systems, Inc., 
Piketon, OH (USA) 


14:49019 


POEF-T-3483 


Oak Ridge National Lab., TN (USA) 


14:49059 
14:49060 
14:50470 


CONF-890470— 
CONF-890470— 
CONF-881 151— 


Southeastern Universities Research As- 
sociation, Newport News, VA (USA). 
Continuous Electron Beam Accelera- 
tor Facility 


14:50363 


DOE/ER/40150-87 


Oak Ridge Gaseous Diffusion Plant, TN 


(USA) 
14:49624 


K/CG-1077/V'1 


Oak Ridge National Lab., TN (USA) 


14:48762 
14:48763 
14:48787 
14:48788 
14:48789 
14:48846 
14:48860 
14:48894 
14:48941 
14:48942 
14:49014 
14:49061 
14:49116 
14:49139 
14:49140 
14:49156 
14:49157 
14:49297 
14:49320 
14:49325 
14:49330 
14:49375 
14:49395 
14:49396 
14:49432 
14:49498 
14:49499 
14:49500 
14:49501 
14:49502 
14:49503 
14:49563 
14:49594 
14:49677 
14:49679 
14:49730 
14:49759 
14:49781 
14:49782 
14:49859 
14:49860 
14:49861 
14:49895 
14:49904 
14:49905 
14:50000 
14:50008 
14:50040 
14:50041 
14:50042 
14:50079 
14:50086 
14:50087 


CONF-880882—Absts. 
CONF-891081-2 
CONF-891001-4 
CONF-891001-5 
CONF-891001-6 
CONF-8910162—2 
CONF-8910162—1 
ORNL/FTR-3389 
CONF-8910193—1 
CONF-8910193-3 
ORNL/TM—10353 
CONF-891053—1 
CONF-891027-—2 
ORNL/FTR-2878 
ORNL/FTR-3348 
ORNL/FTR-3078 
ORNL/FTR-3369 
CONF-891002—1 
ORNL/FTR-2982 
ORNL/FTR-2949 
ORNL/FTR-3294 
ORNL/FTR-2850 
CONF-8910192—1 
DOE/OR/21400—T400 
CONF-891027—1 
ORNL-6454 
ORNL/FTR-3011 
ORNL/FTR-3086 
ORNL/FTR-3262 
ORNL/FTR-3267 
ORNL/TR-89/34 
ORNL/FTR-3359 
ORNU/TM—1 1122 
CONF-8710108-2 
CONF-8906150—4 
ORNL/TM—1 1248 
CONF-881 1195— 
CONF-8909207—2 
CONF-8910199—1 
ORNL/FTR-2952 
ORNL/FTR-3036 
ORNL/FTR-3380 
CONF-891091—1 
CONF-8909207-1 
CONF-8910197—2 
CONF-8904268—1 
ORNL/FTR-3370 
CONF-891013-1 
CONF-891070—1 
CONF-8909189-2 
ORNL/FTR-3354 
CONF-891031-4 
CONF-891031-5 


ERA Vol. 14, No. 23 663 





AC05-840R21400 


Contract No. 


Abstract No. Report No. 
ORNL/FTR-3387 
ORNL/FTR-3285 
ORNL/FTR-3366 
ORNL/FTR-3377 
ORNL/FTR-2927 
ORNL/FTR-3284 
CONF-891056—1 
CONF-891082—1 
CONF-8708186-—7 
CONF-8708186-8 
CONF-8904269-1 
CONF-8909192—1 
CONF-8910122-1 
CONF-8910162-3 
ORNL/FTR-3353 
ORNL/FTR-3356 
ORNL/FTR-3373 
ORNL/FTR-3371 
CONF-891053-—2 
ORNL/FTR-3269 
ORNL/RASA-88/65 
ORNL/TM—10439 
CONF-890466—2 
CONF-8909189-1 
ORNL/FTR-2974 
ORNL/FTR-3188 
ORNL/FTR-3276 
ORNL/FTR-3381 
ORNL/FTR-2636 
CONF-8909206—1 
CONF-8910196—1 
DOE/OR/21400-T393 
ORNL/FTR-3382 
CONF-890692-22 
CONF-8907113-8 
CONF-8910154—2 
ORNL/FTR-3368 
ORNL/FTR-2930 
CONF-890982—1 
ORNL/FTR-2529 
ORNL/FTR-3139 
CONF-8903 143-5 
CONF-8908148-1 
ORNL/FTR-2871 
ORNL/FTR-3158 
ORNL/FTR-3385 
ORNL/FTR-3357 
ORNL/FTR-3376 
CONF-8390971—1 
ORNL/FTR-3367 
DOE/OR/21400-T399 
CONF-890403-27 
CONF-891007—2 
ORNL/FTR-3109 
ORNL/FTR-3110 
ORNL/FTR-3168 
ORNL/FTR-3360 
CONF-8910155-3 
CONF-8906150-5 
CONF-8910154—1 
ORNL/FTR-3372 
ORNL/Sub-85-27486/2 
CONF-890902-15 


14:50180 
14:50271 
14:50272 
14:50317 
14:50431 
14:50432 
14:50514 
14:50515 
14:50516 
14:50517 
14:50591 

14:50592 
14:50593 
14:50594 
14:50605 
14:50606 
14:50607 
14:50655 
14:50665 
14:50679 
14:50680 
14:50681 

14:50787 
14:50788 
14:50794 
14:50795 
14:50796 
14:50797 
14:50825 
14:50850 
14:50851 

14:50853 
14:50875 
14:50887 
14:50888 
14:50909 
14:51084 
14:51091 

14:51107 
14:51118 
14:51140 
14:51142 
14:51145 
14:51150 
14:51197 
14:51217 
14:51353 
14:51354 
14:51362 
14:51371 

14:51400 
14:51407 
14:51408 
14:51481 

14:51482 
14:51483 
14:51484 
14:51554 
14:51578 
14:51606 
14:51610 
14:49669 
14:51128 


Electric Power Research Inst., Palo Alto, 
CA (USA) 


14:49663 EPRI-CU-6495 


Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear 
Regulatory Research 


14:49072 NUREG/CR-5004 


664 ERA Vol. 14, No. 23 


Contract No. 


AC05-840S21400 


AC05-840T21400 


AC05-860R21600 


AC06-76RL01830 


Abstract No. Report No. 

Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Waste 
Management 

14:49008 NUREG/CR-4708-Vol.3 

Los Alamos National Lab., NM (USA) 

14:48948 DOE/HWP-90 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering 
14:49250 NUREG—0975-Vol.7 
14:49263 NUREG/CR-4219-Vol.6- 
No.1 
14:49264 NUREG/CR-5226 

Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office for Analysis 
and Evaluation of Operational Data 

14:49323 NUREG/CR-2000-Vol.8- 
No.7 

Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems 
Research 

14:49494 
14:49361 
14:49888 
14:51515 
14:51537 
14:50476 
14:50535 
14:50973 
14:50974 
14:50977 
14:50978 
14:50979 
14:51201 
14:51452 


NUREG/CR-5340 
CONF-8710111- 
CONF-8710111— 
CONF-880417— 
CONF-880417— 
CONF-881 151- 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
CONF-881 151— 
14:50200 Published article 
14:51523 CONF-880417— 
Oak Ridge Y-12 Plant, TN (USA) 
14:50281 Y-—2407 
Oak Ridge Gaseous Diffusion Plant, TN 
(USA) 
14:51561 K/QT-282 
14:51582 K/DSRD-99 
14:51608 K/DSRD-155 
Westinghouse Materials Co. of Ohio, 
Cincinnati, OH (USA) 
14:50599 FMPC-SOFT-001 
Hanford Works, Richland, WA (USA) 
14:50739 HW-23177-Del. 
General Electric Co., Richland, WA (USA). 
Hanford Atomic Products Operation 
14:49384 HW-76153 
Electric Power Research inst., Palo Alto, 
CA (USA) 
14:49383 
14:49455 


EPRI-NP-6554 
EPRI-NP-2511-CCM-A- 
Vol.1-Rev.3 
EPRI-NP-2511-CCM-A- 
Vol.2-Rev.3 
EPRI-NP-2511-CCM-A- 
Vol.3-Rev.3 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear 
Regulatory Research 
14:49072 NUREG/CR-5004 
Pacific Northwest Lab., Richland, WA 
(USA) 
14:49015 
14:49016 
14:49017 
14:49018 
14:49299 
14:49559 


14:49456 


14:49457 


PNL-6894 
PNL-6960 
PNL-6981 
PNL-6997 
PNL-7110 
PNL-6108 





Contract No. 


AC06-87RL10930 


AC07-761D01570 


Abstract No. Report No. 
PNL-6977 
PNL-6995 
PNL-6903 
PNL-6812 
PNL-7101 
PNL-6974 
PNL-6973 
PNL-6442 
PNL-6450-22-HEDR 
PNL-—6996 
PNL-6993 
14:49672 PNL-6878-Vol.3 
14:50341 PNL-6998 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering 
14:49251 NUREG—0975-Vol.7 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Low-Level 
Waste Management and Decommis- 
sioning 
14:49012 
14:49296 
14:49510 
14:50882 


14:49637 
14:49673 
14:50014 
14:50274 
14:50587 
14:50682 
14:50729 
14:50741 
14:50876 
14:51230 
14:51403 


NUREG/CR-5431 
CONF-8710111- 
CONF-8710111— 
CONF-881151— 
14:51231 CONF-881151— 
14:50975 CONF-881151— 
Westinghouse Hanford Co., Richland, 
WA (USA) 
14:49029 
14:49030 
14:49031 
14:49032 
14:49033 
14:49034 
14:49035 
14:49036 
14:49873 
14:50280 
14:50533 


WHC-EP-0083-1 
WHC-EP-—01 82-14 
WHC-EP-—01 82-15 
WHC-EP-0249 
WHC-EP—0287-Vol.1 
WHC-EP-0287-Vol.2 
WHC-EP-0287-Vol.3 
WHC-EP-0287-Vol.4 
WHC-SA-0667 
WHC-SA-0601 
WHC-SP-0245 
14:50684 WHC-EP—0264 
14:51503 WHC-SA-0647 
Department of Energy, Richland, WA 
(USA). Richland Operations Office 
14:49065 DOE/RL-89-17 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear 
Regulatory Research 
14:49486 NUREG/CP-0097-Vol.4 
EG and G Idaho, Inc., Idaho Falls, ID 
(USA) 
14:49190 
14:49191 
14:49453 


EGG-M-89174 
EGG-M-89175 
EGG-M-88272 
14:49592 DOE/LLW-63T 
14:50043 EGG-M-89021 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering 
14:49490 NUREG/CR-4967 
14:49491 NUREG/CR-4977-Vol.2 
Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (USA) 

14:48931 CONF-881054—Vol.2 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems 

Research 
14:49492 
14:49493 
14:49495 
14:49268 
14:50292 
14:51514 


NUREG/CR-5273-Vol.1 
NUREG/CR-5273-Vol.2 
NUREG/CR-5373-Vol.3 
CONF-8710111— 
CONF-8710111— 
CONF-8804 17— 


Contract No. 


AC07-81NE44139 


AC07-84NV10366 


AC08-82DP40152 


AC08-89NV10630 


AC09-76SR00001 


AC08-89SR18035 


AG20-84LC11059 


AC21-84MC21091 


AC21-85FC10625 


AC21-85FC10628 


AC22-85PC80753 


AC22-85PC80753 


Abstract No. Report No. 
West Valley Nuclear Services Co., Inc., 
West Valley, NY (USA) 
14:48949 DOE/NE/44139-56 
Eaton Corp., Southfield, Mi (USA) 
14:49725 DOE/NV/10366—9 
KMS Fusion, Inc., Ann Arbor, MI (USA) 
14:51454 DOE/DP/40152-22 
14:51455 DOE/DP/40152-24 
Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA) 
14:48937 CONF-890854—13 
USDOE Nevada Operations Office, Las 
Vegas, NV (USA) 
14:49013 NVO-325 
Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab. 
14:48954 DP-MS—88-160 
14:48957 DPST-89-269 
14:49348 DP-MS—89-20 
Du Pont de Nemours (E.I.) and Co., Alken, 
SC (USA). Savannah River Plant 
14:48952 DP-MS—88-148 
14:48955 DP-MS—88-178 
14:48956 DP-MS—89-16 
Environmental and Chemical Sciences, 
Inc., Aiken, SC (USA) 
14:50697 DPST-86-797-Vol.1 
14:50737 DPST-86-797-Vol.2 
Westinghouse Savannah River Co., 
Aiken, SC (USA) 
14:48958 DPST-89-308 
14:50659 WSRC-RP-89-269 
Westinghouse Savannah River Co., 
Aiken, SC (USA) 
14:48896 DP-MS-—89-34 
14:48953 DP-MS—88-148-Rev.1 
14:49037 WSRC-RP-89-9 
14:49038 WSRC-RP-89-545 
14:49039 WSRC-RP-89-547-Rev.1 
14:49066 DP-MS—89-48 
14:49069 DP-MS-—89-36 
14:49070 DP-MS—89-42 
14:49115 WSRC-RP-89-65 
14:49410 DP-MS—89-40 
14:49411 DP-MS—89-83 
14:49414 WSRC-RP-89-519 
14:49788 DP-MS—89-9 
14:49874 WSRC-RP-89-26 
14:49875 WSRC-RP-889-268 
14:49876 WSRC-RP-89-333 
14:49877 WSRC-RP-89-517 
14:50020 WSRC-RP-89-584 
14:50660 WSRC-RP-89-0544 
14:50730 WSRC-RP-89-199 
14:51601 WSRC-RP-89-541 
14:49413 WSRC-RP-89-47 
Western Research inst., Laramie, WY 
(USA) 
14:48791 DOE/LC/11059-2721-Vol.1 
14:48792 DOE/LC/11059-2721-Vol.2 
14:48793 DOE/LC/11059-2721-Vol.3 
Midwest Research inst., Kansas City, MO 
(USA) 
14:48830 DOE/MC/21091-2727 
Georgia Inst. of Tech., Atlanta, GA (USA). 
School of Applied Biology 
14:48764 DOE/FC/10625—2720 
Brigham Young Univ., Provo, UT (USA). 
Combustion Lab. 
14:48790 DOE/FC/10628-271 2-Vol.2 
CNG Research Co., Pittsburgh, PA (USA) 
14:48758 DOE/PC/80753-T5 


ERA Vol. 14, No. 23 665 





AC22-86PC90751 


Contract No. 


AC22-86PC90751 


AC22-88PC88800 


AC22-88PC88801 


AC22-88PC88802 


AC22-88PC88812 


AC22-88PC88814 


AC22-88PC88818 


AC22-88PC88853 


AC22-88PC88859 


AC22-88PC88943 


AC79-88BP40040 


AC97-87CH10285 


Al01-85CE50111 


Al08-76DP00351 


Al08-78ET44802 
Al08-86NV10583 
Al22-88PC88901 


AI79-85BP23169 


AI79-86BP63461 


AI79-87BP36431 


AI79-87BP37474 


Abstract No. Report No. 
PSI Technology Co., Andover, MA (USA) 
14:48837 DOE/PC/90751-T3 
Consolidation Coal Co., Library, PA 
(USA). Research and Development 
Dept. 
14:48875 DOE/PC/88800—12 
Auburn Univ., AL (USA). Dept. of Chemi- 
cal Engineering 
14:48768 DOE/PC/88801—T3 
SRI International, Menlo Park, CA (USA) 
14:48769 DOE/PC/88802-T2 
Colorado School of Mines, Golden, CO 
(USA). Dept. of Chemical Engineering 
and Petroleum Refining 
14:48770 DOE/PC/88812-T4 
Advanced Fuel Research, Inc., East Hart- 
ford, CT (USA) 
14:48771 DOE/PC/88814-T3 
Hydrocarbon Research, inc., 
Lawrenceville, NJ (USA) 
14:48772 DOE/PC/88818—1 
Pennsylvania Electric Co., Johnstown, 
PA (USA) 
14:48759 DOE/PC/88853-T1 
Louisiana State Univ., Baton Rouge, LA 
(USA) 
14:48834 DOE/PC/88859-T6 
14:48835 DOE/PC/88859-T7 
ETS, Inc., Roanoke, VA (USA) 
14:49206 DOE/PC/88865-T1 
North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research 
Center 
14:49207 DOE/PC/88866-T4 
Fossil Energy Research Corp., Laguna 
Hills, CA (USA) 
14:48807 DOE/PC/88943-T2 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA) 
14:49686 DOE/BP-40040-3 
RE/SPECG, Inc., Rapid City, SD (USA) 
14:48943 DOE/CH/10378-1 
14:48944 DOE/CH/10378-2-Vol.1 
14:48945 DOE/CH/10378—2-Vol.2 
National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis 
Research Center 
14:49721 DOE/NASA-0336-1 
National Oceanic and Atmospheric Ad- 
ministration, Las Vegas, NV (USA). 
Weather Service Nuclear Support Of- 
fice 
14:50678 NVO-318 
Geological Survey, Denver, CO (USA) 
14:49028 USGS-OFR-89-92 
Geological Survey, Denver, CO (USA) 
14:50917 USGS-OFR-89-329 
Geological Survey, Reston, VA (USA) 
14:48840 USGS-OFR-89-208 
Oregon State Univ., Corvallis, OR (USA). 
Dept. of Electrical and Computer En- 
gineering 
14:50329 DOE/BP/231 69-1 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Div. of Fish 
and Wiidlife 
14:49142 DOE/BP/63461-2 
Geological Survey, Reston, VA (USA) 
14:49647 DOE/BP-1234 
Nez Perce Tribe, Lapwal, ID (USA). Fish- 
eries Resource Management 
14:49141 DOE/BP/37474-1 


666 ERA Vol. 14, No. 23 


Contract No. 


AM79-86BP62314 


AS05-79ER10513 


AS05-80ER10713 


AS05-80ER10742 


FC01-87RW00141 


FC21-86MC11076 


FC21-87MC23277 


FC22-87PC79796 


FC22-88PC88861 


FC22-89PC88750 


FC22-89PC89904 


FG01-86CE15290 


FG01-88CE15367 


FG02-81NE34076 


FG02-84ER13184 


FG02-84ER13260 
FG02-84ER40171 


FG02-84ER45056 


FG02-84ER45097 


FG02-84ER60218 


Abstract No. Report No. 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA) 
14:49649 DOE/BP/62314—1 
14:50470 CONF-881 151— 
Oklahoma Univ., Norman, OK (USA). 
Dept. of Physics and Astronomy 
14:50963 DOE/ER/10513—1 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dept. of 
Physics 
14:50992 DOE/ER/10713-T2 
Brookhaven National Lab., Upton, NY 
(USA) 
14:50035 BNL-42550 
14:50186 Published article 
League of Women Voters Education 
Fund, Washington, DC (USA) 
14:49102 DOE/RW/00141-T1 
Western Research Inst., Laramie, WY 
(USA) 
14:48815 
14:48883 
14:48884 
14:48885 
14:48886 
14:48887 
14:48888 


DOE/MC/1 1076-2683 
DOE/MC/1 1076-2674 
DOE/MC/1 1076-2675 
DOE/MC/1 1076-2685 
DOE/MC/1 1076-2689 
DOE/MC/1 1076-2701 
DOE/MC/1 1076-2702 
14:48890 DOE/MC/1 1076-2673 
14:48891 DOE/MC/1 1076-2686 
Texaco, Inc., Montebello, CA (USA). Mon- 
tebello Research Lab. 
14:48765 DOE/MC/23277-2732 
14:48766 DOE/MC/23277-2733 
Energy and Environmental Research 
Corp., irvine, CA (USA) 
14:48804 DOE/PC/79796-T6 
Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization 
Research Center 
14:48760 DOE/PC/88861-T17 
TRW, Inc., Stony Point, NY (USA). Energy 
Systems Group 
14:49201 DOE/PC/88750-T2 
Illinois State Government, Springfield, IL 
(USA) 
14:48798 DOE/PC/89904—T3 
Stainbrook Engineering, Meadville, PA 
(USA) 
14:50257 DOE/CE/15290-T5 
Incubator Technologies, Inc., Rolla, MO 
(USA) 
14:49687 DOE/CE/15367-T4 
American Society of Mechanical Engl- 
neers, New York, NY (USA) 
14:49200 DOE/NE/34076-T4 
Wisconsin Univ., Madison, Wi (USA). 
Dept. of Geology and Geophysics 
14:50929 DOE/ER/13184-3 
Kent State Univ., OH (USA) 
14:50002 DOE/ER/13260-9 
Harvard Univ., Cambridge, MA (USA) 
14:51050 DOE/ER/40171-5 
Connecticut Univ., Storrs, CT (USA). 
Dept. of Physics 
14:50003 DOE/ER/45056-8 
Oak Ridge National Lab., TN (USA) 
14:49753 CONF-881 1195— 
Washington Univ., St. Louis, MO (USA). 
Edward Mallinckrodt Inst. of Radiology 
14:50223 DOE/ER/60218-6 





Contract No. 


FG02-84ER60246 


FG02-85ER13323 


FG02-85ER13436 


FG02-86CH10288 


FG02-86ER45229 


FG02-86ER45260 


FG02-86ER45261 


FG02-86ER60397 


FG02-87ER13666 


FG02-87ER13747 


FG02-87ER40333 


FG02-87ER45296 


FG02-87ER60515 


FG02-87ER60547 


FG02-88CH10381 


FG02-88ER13978 


FG02-88ER25053 


FG02-88ER40388 


FG02-88ER40406 


FG02-88ER40413 


FG02-88ER40414 


FG02-88ER60636 


FG02-88ER60642 


Abstract No. Report No. 
Ohio State Univ. Research Foundation, 
Columbus, OH (USA) 
14:50913 DOE/ER/60246-T2 
Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Chemistry 
14:50090 DOE/ER/13323—4 
Delaware Univ., Newark, DE (USA). Dept. 
of Chemical Engineering 
14:50091 DOE/ER/13436—4 
Selma Univ., AL (USA). Div. of Natural 
and Applied Sciences 
14:50836 DOE/CH/10288-T4 
14:50205 Published article 
14:50203 Published article 
Northwestern Univ., Evanston, IL (USA) 
14:49785 DOE/ER/45229-T2 
Dartmouth Coll., Hanover, NH (USA). 
Thayer School of Engineering 
14:49786 DOE/ER/45260-3 
Oak Ridge National Lab., TN (USA) 
14:49899 CONF-8811195— 
East Anglia Univ. (UK). Climatic Re- 
search Unit 
14:50596 DOE/ER/60397-T4 
14:50189 CONF-880606— 
Colorado State Univ., Fort Collins, CO 
(USA). Dept. of Chemistry 
14:50211 DOE/ER/13666-T1 
State Univ. of New York, Plattsburgh, NY 
(USA). Center tor Earth and Environ- 
mental Sciences 
14:50912 DOE/ER/13747-5 
Wyoming Univ., Laramie, WY (USA) 
14:51009 DOE/ER/40333-T2 
General Electric Co., Schenectady, NY 
(USA). Corporate Research and Devel- 
opment Center 
14:49787 DOE/ER/45296-2 
Michigan Univ., Ann Arbor, MI (USA). 
Dept. of Biology 
14:50696 DOE/ER/60515—338-Pt.1 
New York Univ., NY (USA). Medical Center 
14:49650 DOE/ER/60547—4 
National Consumer Law Center, Wash- 
ington, DC (USA) 
14:48871 DOE/CH/10381-T1 
Indiana Univ., Bloomington, IN (USA) 
14:48847 DOE/ER/13978—1 
New York Univ., NY (USA). Courant inst. 
of Mathematical Sciences 
14:48874 DOE/ER/25053—2 
State Univ. of New York, Stony Brook, NY 
(USA). Dept. of Physics 
14:51166 DOE/ER/40388-—27 
Washington Univ., St. Louis, MO (USA) 
14:51164 CONF-890686—2 
Washington Univ., St. Louis, MO (USA). 
Dept. of Chemistry 
14:51073 DOE/ER/40406-3 
Johns Hopkins Univ., Baltimore, MD 
(USA) 
14:50986 DOE/ER/40413—2 
14:51121 Published article 
Rochester Univ., NY (USA) 
14:51074 DOE/ER/40414—2 
14:51200 Published article 
Johns Hopkins Univ., Baltimore, MD 
(USA) 
14:50791 DOE/ER/60636—2 
Pennsylvania Univ., Philadelphia, PA 
(USA) 


14:50546 DOE/ER/60642-2 


Contract No. 


FG02-88ER60658 


FG02-88ER60668 


FG02-89ER60783 


FG02-89ER60863 


FG03-86ER13541 


FG03-86ER45230 


FG03-86ER52130 


FG03-86SF16306 


FG03-87ER45331 


FG05-84ER45155 


FG05-84ER53176 


FG05-86ER13493 


FG05-86ER40270 


FG05-86ER60434 


FG05-87ER40319 


FG05-87ER40329 


FG05-87ER60545 


FG05-87ER60550 


FG05-88ER13829 


FG05-88ER13829 


Abstract No. Report No. 
Case Western Reserve Univ., Cleveland, 
OH (USA) 
14:50852 DOE/ER/60658-T1 
Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Chemistry 
14:49653 DOE/ER/60668-2 
Gordon Research Conferences, New 
London, NH (USA) 
14:50822 DOE/ER/60783—1 
Adelaide Children’s Hospital, North Ade- 
laide (Australia) 
14:50792 DOE/ER/60863—1 
14:50800 Published article 
SRI International, Menlo Park, CA (USA) 
14:50092 DOE/ER/13541-T1 
Lawrence Berkeley Lab., CA (USA) 
14:50005 LBL-27507 
14:51537 CONF-880417— 
14:51516 CONF-880417— 
14:51527 CONF-880417-— 
14:51536 CONF-880417— 
California Univ., Los Angeles, CA (USA). 
Inst. of Plasma and Fusion Research 
14:51494 UCLA/PPG—1252 
Colorado State Univ., Fort Collins, CO 
(USA). Solar Energy Applications Lab. 
14:49172 DOE/SF/16306—-17 
14:50805 Published article 
Oak Ridge National Lab., TN (USA) 
14:49977 CONF-881 1195— 
14:51121 Published article 
Florida Univ., Gainesville, FL (USA) 
14:49783 DOE/ER/45155-T1 
14:49784 DOE/ER/45155—T2 
College of William and Mary, Williams- 
burg, VA (USA) 
14:51412 DOE/ER/53176-5 
American Univ., Washington, DC (USA) 
14:50981 DOE/ER/13493-3 
14:50215 Published article 
George Washington Univ., Washington, 
DC (USA) 
14:51165 
14:49946 


DOE/ER/40270-17 
Published article 
14:50029 Published article 
14:50204 Published article 
Tennessee Univ., Knoxville, TN (USA). 
Dept. of Chemistry 
14:50820 DOE/ER/60434—4 
14:50209 Published article 
Brookhaven National Lab., Upton, NY 
(USA) 
14:51007 BNL-43147 
Florida State Univ., Tallahassee, FL 
(USA). Dept. of Chemistry 
14:50222 DOE/ER/40329-3 
14:50470 CONF-881 151— 
Florida State Univ., Tallahassee, FL 
(USA). Inst. of Molecular Biophysics 
14:50790 DOE/ER/60545-3 
Texas A and M Univ., College Station, TX 
(USA) 
14:49652 DOE/ER/60550-T2 
Texas A and M Univ., College Station, TX 
(USA). Dept. of Nuclear Engineering 
14:49651 DOE/ER/60550-3 
Texas A and M Univ., College Station, TX 
(USA). Dept. of Chemistry 
14:50093 DOE/ER/13829-2 


ERA Vol. 14, No. 23 667 





FG05-88ER13943 


Contract No. 


FG05-88ER13943 


FG05-88ER40399 


FGO5-88ER60654 


FG05-89ER40515 


FG06-85ER45191 


FG06-86ER13532 


FG06-88ER13979 


FG06-88ER60719 


FG06-89ER60819 


FG22-85PC80511 


FG22-86PC90504 


FG22-87PC79909 


FG22-87PC79914 


FG22-87PC79919 


FG22-87PC79921 


FG22-87PC79927 


FG22-87PC79934 


FG22-88PC88913 


FG22-88PC88914 


FG22-88PC88918 


FG22-88PC88919 


FG22-88PC88930 


Abstract No. Report No. Contract No. 


Virginia Univ., Charlottesville, VA (USA). FG22-88PC88939 
School of Engineering and Applied 
Science 

14:50212 DOE/ER/13943—1 

Texas A and M Univ., College Station, TX 

(USA) 
14:50990 


FG22-88PC88941 


CONF-880983-39 
14:50991 CONF-8907141—1 
14:51121 Published article 

Duke Univ., Durham, NC (USA). Medical 

Center 
14:50889 DOE/ER/60654—2 
Texas Univ., Austin, TX (USA). Dept. of 
Physics 
14:50993 DOE/ER/40515—1 
Oregon State Univ., Corvallis, OR (USA). 
Dept. of Physics 
14:49907 DOE/ER/45191-6 
Washington Univ., Seattle, WA (USA). 
Dept. of Microbiology and Immunol 


FG22-88PC88945 
FG22-89BC1 4204 


W-31-109-ENG-38 


ogy 
14:49150 DOE/ER/13532-3 
Washington Univ., Seattle, WA (USA) 
14:50919 DOE/ER/13979-1 
Washington Univ., Seattle, WA (USA). 
Medical Oncology Lab. 
14:50821 DOE/ER/60719—1 
Oregon State Univ., Corvallis, OR (USA). 
Coll. of Oceanography 
14:50933 DOE/ER/60819—1 
Illinois Univ., Urbana, IL (USA). Dept. of 
Mechanical and Industrial Engineering 
14:48833 DOE/PC/80511-T16 
Auburn Univ., AL (USA). Coal Conver- 
sion Lab. 
14:48799 DOE/PC/90504—T1 1 
Stanford Univ., CA (USA). High Tempera- 
ture Gasdynamics Lab. 
14:48832 DOE/PC/79909-7 
Purdue Univ., Lafayette, IN (USA). School 
of Chemical Engineering 
14:48794 DOE/PC/79914-T8 
Columbia Univ., New York, NY (USA) 
14:48795 DOE/PC/79919-9 
Rochester Univ., NY (USA). Dept. of 
Chemical Engineering 
14:48805 DOE/PC/79921—T5 
Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mineral Engl- 
neering 
14:48816 DOE/PC/79927-T3 
Hampton Univ., VA (USA). Dept. of Engi- 
neering 
14:48767 DOE/PC/79934-T2 
University of Southern California, Los 
Angeles, CA (USA). Dept. of Mechani- 
cal Engineering 
14:48829 CONF-8806422—1 
Stanford Univ., CA (USA). Electrocataly- 
sis Lab. 
14:48806 DOE/PC/88914-T1 
Georgia Inst. of Tech., Atlanta, GA (USA). 
School of Aerospace Engineering 
14:48836 DOE/PC/88918-3 
Idaho Univ., Moscow, ID (USA). Dept. of 
Bacteriology and Biochemistry 
14:48773 DOE/PC/88919-T1 
State Univ. of New York, Binghamton, NY 
(USA) 
14:48774 


W-31109-ENG-38 


DOE/PC/88930-T3 


Abstract No. Report No. 
Utah Univ., Salt Lake City, UT (USA). 
Dept. of Mining Engineering 
14:48796 DOE/PC/88939-4 
West Virginia Univ., Morgantown, WV 
(USA). Dept. of Mechanical and 
Aerospace Engineering 
14:48797 DOE/PC/88941-T3 
Tulsa Univ., OK (USA). Dept. of Chemical 
Engineering 
14:48808 DOE/PC/88945—-T2 
Louisiana State Univ., Baton Rouge, LA 
(USA). Dept. of Petroleum Engineering 
14:48854 DOE/BC/14204-3 
Oak Ridge National Lab., TN (USA) 
14:49749 CONF-881 1195— 
14:49753 CONF-881 1195— 
14:49773 CONF-8811195— 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Engineering 
14:49256 NUREG—0975-Vol.7 
14:49944 Published article 
14:49946 Published article 
14:49948 Published article 
14:50234 Published article 
14:50808 Published article 
14:50881 Published article 
14:51006 Published article 
Argonne National Lab., IL (USA) 
14:48803 CONF-8908146—1 
14:48828 ANL-89/25 
14:48895 ANL-89/21 
14:49146 CONF-89081 17-2 
14:49147 CONF-8908117-5 
14:49148 CONF-89081 17-6 
14:49199 ANL/FE-89/3 
14:49236 ANL-88-49 
14:49421 CONF-890819-21 
14:49422 CONF-890819-22 
14:49423 CONF-890819—23 
14:49424 CONF-890819—24 
14:49425 CONF-890819-26 
14:49426 CONF-890855-51 
14:49427 CONF-890855-52 
14:49428 CONF-890855-53 
14:49429 CONF-890855-—54 
14:49430 CONF-890855-—55 
14:49431 CONF-890855-—56 
14:49555 CONF-890815—29 
14:49556 CONF-8908144—1 
14:49557 CONF-8910107—1 
14:49680 CONF-8908144-—2 
14:49719 CONF-891 036-1 
14:49893 CONF-890718—29 
14:49894 CONF-890806-—2 
14:49903 CONF-8908145—1 
14:50033 ANL/APS-TM-4 
14:50088 CONF-89081 17-3 
14:50248 ANL/CNSV-€68 
14:50249 CONF-890815—28 
14:50313 CONF-890819-25 
14:50419 CONF-8908145-2 
14:51008 DOE/ER/03130-430 
14:51151 ANL/NPBTS-TR-023 
14:51453 CONF-891004—2 
14:51575 ANL/MCS-TM-—134 
14:51579 CONF-8910108-1 
Argonne National Lab., IL (USA). Mathe- 
matics and Computer Science Div. 
14:51574 ANL/MCS-TM-57-Rev.2 
Argonne National Lab., IL (USA). Ad- 
vanced Photon Source Div. 
14:50357 ANL/APS-CP-2 


668 ERA Vol. 14, No. 23 





W-7405-ENG-48 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


14:49360  CONF-870812- 14:51584 —_ LA-UR-89-635 
14:51512  CONF-880417— 14:51585 _ LA-UR-89-2560 
14:51520  CONF-880417- 14:51586 —_ LA-UR-89-3053 
14:51525  CONF-880417— 14:51587 —_ LA-UR-89-3136 
14:51526  CONF-880417- 14:51588  LA-UR-89-3155 
14:51532  CONF-880417- 14:51618  LA-UR-89-1851 
14:51533 CONF-880417— EWA, Inc., Minneapolis, MN (USA) 
14:51534 = CONF-880417— 14:48996 —_ LA-SUB-89-2 
1451506 CONF-900617— 14:51519 | CONF-880417— 
1450866 = CONF-681151— 14:50202 Published article 
14:50883 = CONF-881151— 14:50802 Published article 


1450472  CONF-881151- 
aaa’ Coban W-7405-ENG-48 Oak Ridge National Lab., TN (USA) 


14:50291 Published article 14:49697 = CONF-6811195- 
14:51069 Published article Sandia National Labs., Albuquerque, NM 
14:51360 Published article (USA) 


14:50574 CONF-870961—Vol.2 
W-7405-ENG-36 Los Alamos National Lab., NM (USA) Los Alamos National Lab., NM (USA) 


14:48820 LA-10996-MS 14:50366 LALP—88-15 
14:48948 DOE/HWP-90 14:50967 LA-UR-89-3019 
14:48992 LA-10778-MS Lawrence Livermore National Lab., CA 
14:48993 LA-—11591-MS (USA) 

14:48994 LA-—11663-MS 14:48784 UCRL-—101619 
14:48995 LA-—11669-MS 14:48827 UCRL-—101605 
14:48997 LA-UR-—89-3095 14:49026 UCRL-99552 
14:48998 LA-UR-89-3330 14:49027 UCRL-99552-Rev.1 
14:49117 LA-UR-89-1065 14:49132 UCRL-100568 
14:49118 LA-UR-89-3169 14:49870 UCRL-100687 
14:49174 LA-UR-89-1971 14:49871 UCRL—100869 
14:49175 LA-UR-89-2025 14:49872 UCRL-100927 
14:49683 LA-UR-89-2876 14:49928 UCRL-98854 
14:49849 LA-UR-89-2930 14:49929 UCRL-101900 
14:49850 LA-UR-89-3018 14:49930 UCRL-101901 
14:49851 LA-UR-89-3029 14:49931 UCRL-101904 
14:49852 LA-UR-89-3031 14:50017 UCRL-53937 
14:49853 LA-UR-—89-3105 14:50018 UCRL-96949 
14:49854 LA-UR-89-3188 14:50019 UCRL-—100488 
14:50004 LA-UR-89-2768 14:50181 UCRL-—101433 
14:50176 LA-UR-89-3017 14:50238 UCRL-100261 
14:50177 LA-UR-—89-3060 14:50278 UCRL-100323 
14:50231 LA-11627-MS 14:50279 UCRL-—100651 
14:50232 LA-UR-89-2714 14:50301 UCID—21805 
14:50267 LA-UR-89-2946 14:50303 UCRL-—100906 
14:50330 LA-10905-MS-Pt.2-Rev. 14:50304 UCRL-—100920 
14:50331 LA—11676-MS 14:50336 UCRL-52000-89-5/6 
14:50399 LA-UR-89-2937 14:50337 UCRL-—100901 
14:50524 LA-—11674-M 14:50338 UCRL-101751 
14:50525 LA-UR-—89-3140 14:50436 UCRL-—100362 
14:50558 LA-UR-—89-2550 14:50554 UCID—21751 
14:50559 LA-UR-89-2551 14:50555 UCID—21806 
14:50560 LA-UR-89-2622 14:50556 UCRL-100290 
14:50582 LA-UR-—89-2613 14:50557 UCRL-—101800 
14:50584 LA-UR-—89-2720 14:50563 UCRL-99565 
14:50793 LA-UR-89-2619 14:50564 UCRL-—100832 
14:50914 LA-UR-89-354 14:50565 UCRL-—101689 
14:50920 LA-UR-89-1713 14:50566 UCRL-101761 
14:50957 LA-UR-—89-895 14:50567 UCRL-101861 
14:50966 LA-UR-89-2808 14:50568 UCRL-101862 
14:50967 LA-UR-—89-3019 14:50569 UCRL-101902 
14:50982 LA-UR-—89-3161 14:50579 UCID-21752 
14:51215 LA-UR-89-3159 14:50580 UCRL-—100953 
14:51216 LA-UR-89-3303 14:50581 UCRL-101700 
14:51348 LA-UR-—89-3058 14:50588 UCRL-21210 
14:51349 LA-UR-89-3143 14:50628 UCID—-21686 
14:51350 LA-UR-89-3231 14:50629 UCID—21769 
14:51369 LA-UR-89-3037 14:50630 UCRL-101523 
14:51370 LA-UR-—89-3221 14:50631 UCRL-—101726 
14:51432 LA-UR-89-3020 14:50643 UCID—21657 
14:51433 LA-UR-89-3250 14:50644 UCRL-101718 
14:51477 LA-UR-89-3024 14:50657 UCID-21651 
14:51478 LA-UR-—89-3041 14:50658 UCID—21688 
14:51555 LA-UR-89-2895 14:50809 UCRL-99984 
14:51583 LA-11678-MS 14:50829 UCRL-101845 


ERA Vol. 14, No. 23 669 





W-7405-ENG-48 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


14:50879 UCID—18538-Rev.1 14:51598 UCRL-101061 
14:50880 UCRL—101355-Rev.1 14:51599 UCRL-101061-Rev.1 
14:50898 UCRL-—101500 14:51600 UCRL-101652 
14:50899 UCRL-101730 14:51612 UCID-—21770 
14:50900 UCRL-—101731 14:49731 UCRL-21228 
14:50901 UCRL-—101733 14:49869 UCRL-21198 
14:50916 UCRL-98894 14:50302 UCRL-15867-Vol.4 


14:50943 = UCRL-21240 California Univ., Davis, CA (USA). Div. of 
pierce Saas are Materials Science and Engineering 
14:50971 UCRL-101316 14:50323 = UCRL-21197 

14:50984 UCRL-53950 14:51511 CONF-880417— 
14:51198 UCID-21807 14:51518 CONF-880417— 
14:51199 UCRL-101090 14:51523 CONF-880417— 
14:51218 UCRL-—101563 14:51531 CONF-880417— 
14:51444 UCID-21330-Rev.1 14:49889 CONF-881 151— 
14:51492 UCID—21750 14:50355 CONF-881 151— 
14:51493 UCID-—21815 14:50473 CONF-881 151— 
14:51495 UCRL-—101075 14:50976 CONF-881 151— 
14:51496 UCRL-101103 14:51101 CONF-881151— 
14:51497 UCRL-—101104 14:50190 Published article 
14:51498 UCRL-101130 14:50381 CONF-881 151— 
14:51499 UCRL—101131-Rev.1 14:50903 Published article 


14:51500 UCRL—-101132 14:50188 Published article 
14:51501 UCRL-101184 14:50210 Published article 
14:51502 UCRL-—101186 14:50801 Published article 


14:51556 UCRL—101068 14:50832 Published article 
14:51597 UCRL-100718-Rev.1 14:51038 Published article 


670 ERA Vol. 14, No. 23 





Report Number Index 


The report number index consists of the alphanumeric identifiers assigned to report literature as well as patent and confer- 
ence literature cited in this publication. Entries provide the abstract number; the source(s) of availability of the document; 
the GPO file prefix for GPO depository library documents; the order number for OSTI and NTIS report ordering purposes; 
and, if the document was distributed under the DOE distribution program, the category number is shown for paper copy 
(PC), microfiche (MF), or no distribution (ND). These categories are included to assist DOE librarians in responding to re- 
quests for reports in their collections. The index also lists secondary numbers, with the corresponding abstract numbers 
and cross-references to other identifying numbers. 


Report Abstract Source of Distribution 
Number Number Availability Category 


AC-IAAE- 
0517 14:49376 See CNIC—00182 
0018 14:50848 See CNIC—00187 
AD-A- 

20827 1/7/XAB 14:51564 NTIS, PC A04/MF A01 
208273/3/XAB 14:49951 NTIS, PC A02/MF AO1 
208276/6/XAB 14:50570 NTIS, PC AOS/MF A01 
208282/4/XAB 14:50839 NTIS, PC A02/MF A01 
208283/2/XAB 14:50840 NTIS, PC A02/MF A01 
208286/5/XAB 14:50936 NTIS, PC A02/MF A01 
208288/1/XAB 14:49952 NTIS, PC A02/MF A01 
208291/5/XAB 14:50294 NTIS, PC A02/MF A01 
208292/3/XAB 14:50841 NTIS, PC A02/MF A014 
208293/1/XAB 14:50842 NTIS, PC A02/MF A01 
208307/9/XAB 14:49732 NTIS, PC A03/MF A01 
208308/7/XAB 14:49602 NTIS, PC AO4/MF A01 
2083 18/6/XAB 14:50295 NTIS, PC A03/MF A01 
208325/1/XAB 14:49143 NTIS, PC A03/MF A01 
208334/3/XAB 14:50937 NTIS, PC A03/MF A01 
208362/4/XAB 14:50784 NTIS, PC AO9/MF A01 
208370/7/XAB 14:50243 NTIS, PC A02/MF AO1 
208378/0/XAB 14:51565 NTIS, PC A10/MF AO1 
208379/8/XAB 14:51566 NTIS, PC AO6/MF AO1 
208381/4/XAB 14:51405 NTIS, PC A04/MF AO1 
208392/1/XAB 14:50905 NTIS, PC A03/MF A01 
208395/4/XAB 14:49953 NTIS, PC A03/MF A01 
208396/2/XAB 14:49954 NTIS, PC A03/MF A01 
2084 12/7/XAB 14:50906 NTIS, PC A03/MF A01 
208421/8/XAB 14:50953 NTIS, PC A03/MF A01 
208423/4/XAB 14:50883 NTIS, PC A02/MF A0O1 
208431/7/XAB 14:49600 NTIS, PC AO9/MF AO1 
208432/5/XAB 14:50325 NTIS, PC A03/MF A01 
208438/2/XAB 14:50216 NTIS, PC A03/MF A0O1 
208440/8/XAB 14:49955 NTIS, PC A03/MF A01 
208445/7/XAB 14:50244 NTIS, PC AO5/MF A01 
208449/9/XAB 14:48868 NTIS, PC AO8&/MF A01 
208487/9/XAB 14:49956 NTIS, PC A03/MF A01 
208492/9/XAB 14:50296 NTIS, PC A02/MF A01 
208493/7/XAB 14:50297 NTIS, PC A02/MF A0O1 
208504/1/XAB 14:49742 NTIS, PC A02/MF AO1 
208505/8/XAB 14:50954 NTIS, PC A02/MF A01 
208517/3/XAB 14:50217 NTIS, PC A02/MF A01 
208552/0/XAB 14:50884 NTIS, PC A11/MF A01 
208553/8/XAB 14:50885 NTIS, PC AO8/MF A01 
208554/6/XAB 14:50886 NTIS, PC A18/MF A01 
208593/4/XAB 14:50938 NTIS, PC AO2/MF A01 
208598/3/XAB 14:50245 NTIS, PC AO7/MF A01 
208603/1/XAB 14:50571 NTIS, PC A04/MF A01 
208604/9/XAB 14:50572 NTIS, PC A03/MF AO1 
208610/6/XAB 14:51567 NTIS, PC AO5/MF A01 
20861 1/4/XAB 14:51568 NTIS, PC AO9/MF A0O1 
208613/0/XAB 14:51569 NTIS, PC AOS/MF A01 
208629/6/XAB 14:50298 NTIS, PC A03/MF A0O1 
208632/0/XAB 14:50246 NTIS, PC A03/MF A01 
208641/1/XAB 14:49733 NTIS, PC AO4/MF A0O1 
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208645/2/XAB 14:50299 NTIS, PC A03/MF A01 
208655/1/XAB 14:50573 NTIS, PC AO5/MF A01 
208657/7/XAB 14:51406 NTIS, PC A03/MF A01 
208664/3/XAB 14:50980 NTIS, PC AO5/MF AO1 
208668/4/XAB 14:51616 NTIS, PC A03/MF AO1 
208676/7/XAB 14:50960 NTIS, PC A03/MF A01 
208699/9/XAB 14:51570 NTIS, PC A14/MF A01 
208701/3/XAB 14:50342 NTIS, PC A07/MF A01 
208714/6/XAB 14:49891 NTIS, PC A07/MF A041 
208716/1/XAB 14:51571 NTIS, PC A03/MF A01 
208717/9/XAB 14:49743 NTIS, PC AO9/MF A01 
208760/9/XAB 14:50955 NTIS, PC AO5/MF A01 
208764/1/XAB 14:49744 NTIS, PC AO5/MF A01 
208775/7/XAB 14:50247 NTIS, PC AO03/MF A01 
208780/7/XAB 14:49957 NTIS, PC A02/MF AO1 
208793/0/XAB 14:50326 NTIS, PC A02/MF A01 
208803/7/XAB 14:50843 NTIS, PC A07/MF AO1 
208809/4/XAB 14:51572 NTIS, PC AO8/MF AO1 
208813/6/XAB 14:50589 NTIS, PC A03/MF A01 
208814/4/XAB 14:50654 NTIS, PC AO9/MF AO1 
208835/9/XAB 14:49714 | NTIS, PC AO4/MF A01 
208851/6/XAB 14:51617 NTIS, PC A99/MF E04 
208870/6/XAB 14:51573 NTIS, PC AO2/MF AO1 
208875/5/XAB 14:50956 NTIS, PC A02/MF A01 
208895/3/XAB 14:49892 NTIS, PC A03/MF A01 
208901/9/XAB 14:50502 NTIS, PC AO3/MF A01 
ADL-REF- 
56889 14:49600 See AD-A-208431/7/XAB 
AECL- 
9861 14:48917 Scientific Document Distribution Office, Atomic 
Energy of Canada Limited, Chalk River, On- 
tario, Canada KOJ 1J0 
AEEW-M- 
2487 (pt.1) 14:50540 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DE90602867 
INIS 
2487 (pt.2) 14:50541 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; DE90602868 
INIS 
2558 14:48918 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90602876 
INIS 
AEEW-R- 
2268 14:50542 NTIS (US Sales Only), PC AO04/MF A01 - OSTI; DE90602869 
INIS 
2301 14:49417 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90605431 
INIS 
2312 14:48919 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; DE90602877 
INIS 
2352 14:49418 NTIS (US Sales Only), PC AO5/MF A011 - OSTI; DE90602693 
INIS 
2400 14:49745 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90602380 
INIS 
AERE-R- 
12594 14:48920 _H.M. Stationery Office, London, price Pound 8.00 
AFGL-TR- 
89-0132 14:50956 See AD-A-208875/5/XAB 
89-0139 14:50938 See AD-A-208593/4/XAB 
AFIT/CI/CIA- 
88-208 14:48868 See AD-A-208449/9/XAB 
AFME- 
85-09-1032 14:49144 NTIS (US Sales Only), PC A04/MF A01 DE89908082 
86-90-0007 14:49612 NTIS (US Sales Only), PC A17/MF A01 DE89908079 
86-91 -0003-Bis 14:49165 NTIS (US Sales Only), PC A03/MF AO1 DE89908077 
86-91-002 14:49169 NTIS (US Sales Only), PC A03/MF AO1 DE89908076 
AFME-Z- 
0099 14:49645 NTIS (US Sales Only), PC A12/MF A01 DE89908078 
AFRRI-SR- 
89-1 14:50841 See AD-A-208292/3/XAB 
89-2 14:50842 See AD-A-208293/1/XAB 
89-6 14:50839 See AD-A-208282/4/XAB 
89-7 14:50840 See AD-A-208283/2/XAB 
AGES— 
89-26 14:50623 See PB—89-206460/XAB 
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AR 
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ANL/FE- 
89/3 
ANL/MCS-TM- 
134 
57-Rev.2 


ANL/NPBTS-TR- 


023 
ARFSD-TR- 
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88-02 
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1438 
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1448 
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BAW- 
2021-Vol.9 
BIO-— 
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BL- 
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07 
BMI/OWTD— 
4 
BNL- 
42047 
42309 
42361 
42451 
42490 
42492 
42495 
42550 


Abstract 
Number 
14:49641 
14:51406 


14:49236 


14:48895 
14:48828 


14:51008 
14:50357 
14:50033 
14:50248 
14:49199 


14:51575 
14:51574 


14:51151 
14:51571 


14:49419 


14:50844 
14:51220 
14:50218 
14:49300 
14:49301 
14:49302 
14:51221 
14:50034 


14:50543 


14:49496 
14:50544 
14:50874 


14:48921 
14:48922 


14:48923 


14:50413 
14:50786 
14:49189 
14:50358 
14:48761 
14:51232 
14:50359 
14:50035 


Source of 
Availability 


NTIS, PC A05/MF A01; OSTI; INIS; GPO Dep. 
See AD-A-208657/7/XAB 


NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


See DOE/ER/03130—430 

NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
See AD-A-208716/1/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AOS/MF A01 - OSTI: 
INIS 

NTIS (US Sales Only), PC AO5/MF A01 - OSTI:; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI: 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI: 
INIS 


NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
NTis (US Sales Only), PC AO3/MF A01 - OSTI; 
wns (us Sales Only), PC AOS/MF A01 - OSTI; 
NTIS Us Sales Only), PC AO3/MF A01 - OSTI; 


See NUREG/CR-5395-Vol.9 
See BNL-43114 
See OEFZS-A-1418 


NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


ab = 
8 8 


—_ 
io 
9 


Order 
Number 


DE89017446 


DE90000873 


DE90000881 
DE89017748 


DE90000869 
DE90000163 
DE90000856 
DE89017749 


DE89017880 
DE90001045 


DES90001086 


DE90604937 


DE90602519 
DE90602620 
DE90602321 
DE90602686 
DE90602923 
DE90602809 
DE90602621 
DE90602258 


DE90602870 


DE90000587 
DE390000588 


DE90000586 


DE90001018 
DE89008178 
DE89017609 
DE90000102 
DE90000034 
DE90000531 
DE89017598 
DE89017828 


MF-820 
MF-820 


MF-800 


MF-414 
MF-408 
MF-402 
MF-414 
MF-109 
MF-414 
MF-414 
MF-404 
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42637 14:50479 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. DE90001019 MF-414 
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42649 
42716 
42782 
42851 
43004 
43008 
43038 
43096 
43102 
43103 
43114 
43118 
43127 
43147 
43159 
43164 
43177 
43179 
43197 


43200 
43201 
43203 
43205 
43210 
52167 


52184 
52192 
52204 
52214 
BNL-NCS- 
43160 
43161 
43162 
43163 
BNL-NUREG- 
42998 
52213 
BONN-AM- 
89-04 
BONN-HE- 
89-03 
89-04 
89-05 
89-07 
89-08 
BONN-IR- 
88-17 
88-33 
88-51 
88-53 
88-54 
88-56 
88-57 
88-59 
88-61 
89-02 
89-04 
89-08 
89-12 
BR- 
82(11.104) 
82(11.107) 


89(11.101) 


BROWN/HET-— 


721 
BUMINES-IC— 

9215 

9217 
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Abstract 
Number 


14:50414 
14:50036 
14:49133 
14:50415 
14:50360 
14:50390 
14:50845 
14:50590 
14:50811 
14:50391 
14:50544 
14:51157 
14:50583 
14:51007 
14:51361 
14:49420 
14:49145 
14:49746 
14:50221 


14:50392 
14:50084 
14:51158 
14:50480 
14:50503 
14:50361 


14:50819 
14:50846 
14:48924 
14:51042 


14:51094 
14:50085 
14:50037 
14:51159 


14:49237 
14:49497 


14:51375 


14:50961 
14:51160 
14:50962 
14:50988 
14:51048 


14:51095 
14:50504 
14:50505 
14:50416 
14:51161 
14:51162 
14:50506 
14:50507 
14:50508 
14:50989 
14:50509 
14:50510 
14:50038 


14:50695 
14:50688 


14:50694 


14:51008 


14:48826 
14:48825 


Source of 
Availability 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTO; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A14/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
See NUREG/CR-5425 


NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC AO02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A041 


NTIS (US Sales Only), PC AO5/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO5/MF A041 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO07/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 


See TR-EL—82-4/82(11.104) 

OSTI; US Fish and Wildlife Services, 1010 
Gause Blvd., Slidell, LA 70458 

See TR-EL—82-4/82(11.101) 


See DOE/ER/03130-430 


See PB-89-205595/XAB 
See PB-89-205587/XAB 
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Number 


DE89017608 
DE89017615 
DE90000534 
DE90000036 
DE89017630 
DE89017629 
DE89017601 
DE89017623 
DE89017606 
DE90000532 
DE90000024 
DE90001088 
DE89017612 
DE90000033 
DE89017616 
DE90000031 
DE90000030 
DE90000025 
DE89017817 


DE90000104 
DE90000103 
DE90000028 
DE90000106 
DE90000105 
DE90000001 


DE89017228 
DE90000002 
DE90000886 
DE90000868 


DE90001017 
DE89017834 
DE89017829 
DE89017835 


DE89016802 


DE90707590 


DE90707384 
DE90707385 
DE90707494 
DE90707386 
DE90707493 


DE90707498 
DE90707593 
DE90707499 
DE90707479 
DE90707478 
DE90707477 
DE90707597 
DE90707381 
DE90707598 
DE90707380 
DE90707379 
DE90707595 
DE90707389 


TI90000582 


Distribution 
Category 


MF-414 
MF-401 
MF-108 
MF-414 
MF-414 
MF-414 
MF-408 
MF-403 
MF-408 
MF-413 
MF-401 
MF-413 
MF-402 
MF-414 
MF-414 
MF-523 
MF-401 
MF-414 
MF-401; 
MF-413 
MF-414 
MF-404 
MF-413 
MF-414 
MF-414 
PC-400; 
PC-410 
MF-407 
PC-408 
PC-512 
PC-410 


MF-413 
MF-401 
MF-401 
MF-413 





CNIC— 
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Distribution 
Category 


9218 

9221 
BUMINES-R-E- 

9240 

9242 
CAA-TP- 

89-2 
CEA-CONF— 

9682 

9685 
CEBAF-PR- 

89-039 
CEGB-RD/B— 

6142/R89 


CEGB-TPRD/B-— 
0937/R87 


1079/R88 
CEPN- 
132 
CERL-TR-E- 
89/08 
CESI- 
86-11 
CISE- 
3438 
CMI-R- 
8930150-1 
893060-1 
8930700-1 
CNIC— 
00153 
00158 
00182 
00183 
00186 
00187 
00188 
00189 
00190 
00191 
00197 
00201 
00203 
00204 
00232 
00265 
00266 
00267 


00271 


14:48813 
14:48824 


14:48822 
14:48823 


14:50572 


14:49553 
14:49554 


14:50363 


14:49270 


14:49271 


14:49334 


14:50847 
14:49714 
14:49646 
14:50327 
14:51577 
14:51576 
14:49568 
14:48892 
14:50511 
14:49376 
14:51163 
14:49272 
14:50848 
14:50417 
14:50312 
14:50849 
14:50039 
14:50512 
14:49273 
14:50835 
14:49238 
14:49274 
14:49362 
14:49363 
14:49275 


14:49364 


See PB-89-205579/XAB 
See PB-89-201461/XAB 


See PB-89-201438/XAB 
See PB-89-201446/XAB 


See AD-A-208604/9/XAB 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See DOE/ER/40150-87 


NTIS (US Sales Only), PC AO4/MF A01 
INIS 


NTIS (US Sales Only), PC A03/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF A01 
INIS 


NTIS (US Sales Only), PC A03/MF A01 
See AD-A-208835/9/XAB 

NTIS (US Sales Only), PC AO02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
wns qe Sales Only), PC A03/MF A01 - OSTI; 
NTis ws Sales Only), PC AO3/MF A01 - OSTI; 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
Nris US Sales Only), PC AO2/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO02/MF A011 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
NTs (US Sales Only), PC A02/MF A01 - OSTI; 
NTs (US Sales Only), PC A03/MF A01 - OSTI; 
Nris (US Sales Only), PC A02/MF A01 - OSTI; 
Nris qs Sales Only), PC A03/MF A01 - OSTI; 
wns qs Sales Only), PC A02/MF A01 - OSTI; 
wns (Us Sales Only), PC AO02/MF A01 - OSTI; 
NTis (US Sales Only), PC AO3/MF A01 - OSTI; 
NTis (US Sales Only), PC A02/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A02/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


DE90702238 
DE90702239 


DE90605460 


DE90605461 


DE90605398 


DE90701450 


DE89761906 
DE89761926 
DE90706480 
DE90706479 
DE90706478 
DE90604364 
DE90605524 
DE90604973 
DE90603705 
DE90605462 
DES0604784 
DE90605360 
DE90605321 
DE90604785 
DE90603839 
DE90605572 
DE90605463 
DE90604925 
DE90605457 
DE90605648 
DE90605438 
DE90605439 
DE90605464 


DE90605440 


a 


ERA Vol. 14, No. 23 





CNIC-— 

Report 

Number 
00273 
00274 


CONF-8302106- 


CONF-8306304— 
1 
CONF-840910— 


31 
CONF-8504342-— 


CONF-8602124— 


1 
CONF-8604156— 


2 
CONF-860610— 


CONF-8606430— 

CONF-8609253-— 
2 

CONF-861258— 

CONF-8702176— 
1 


CONF-8704386- 


CONF-8705373— 
CONF-8705389-— 
CONF-8705392-— 


CONF-870802- 


CONF-870812— 


CONF-8708186— 


7 
8 


Abstract Source of Order Distribution 
Number Availability : Number Category 


14:49276 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90605465 
INIS 


14:50513 NTIS (US Sales Only), PC A02/MF A01 - OSTI; DE90605525 
INIS 
(Summer School Jorge Andre Swieca in Particles 
and Fields; Sao Paulo (Brazil); 22 Feb - 4 mar 
1983) 
14:51378 See INIS-BR-1612 
(8. national meeting of radioecology; Bologna 
(Italy); 22-23 Jun 1983) 
14:50738 See ENEA-RT-TIB—85-5 
(10. international conference on plasma physics 
and controlled nuclear fusion research; London 
(UK); 12-19 Sep 1984) 
14:51413 See DOE/ET/53017—75 
(20. winter school on physics; Zakopane (Poland); 
13-26 Apr 1985) 
14:51342 See INP—1290/PS 
(Workshop on GaAs discrete and IC devices: 
trends in telecommunications; Milan (Italy); 20- 
21 Feb 1986) 
14:50327 See CISE-3438 
(Symposium on industrial combustion technologies; 
Chicago, IL (USA); 29-30 Apr 1986) 
14:49239 NTIS (US Sales Only), PC A03/MF A01 DE89793171 
(American Nuclear Society annual meeting; Reno, 
NV (USA); 15-20 Jun 1986) 
14:51450 
14:51547 
14:51548 
(2. biennial PFBC power plants utility conference; 
Milwaukee, WI (USA); 19-20 Jun 1986) 
14:48838 See EPRI-GS-6478 
(2. European congress on electric steel; Florence 
(Italy); 29 Sep - 1 oct 1986) 
14:49685 NTIS (US Sales Only), PC A03/MF A01 DE89761884 
(9. international thermal expansion symposium; 
Pittsburgh, PA (USA); 8-10 Dec 1986) 
14:50028 
(Environment and safety session; Rome (Italy); 24 
Feb 1987) 
14:49454 See ENEA-DOC-DISP-87-3 
(One day symposium on dosimetry and control of ra- 
diation processing; Teddington (UK); 8 Apr 1987) 
14:49119 See NPL-RS(EXT)-97 
(On site experimental verification of the seismic be- 
haviour of nuclear reactor structures and 
components; Bologna (Italy); 4-7 May 1987) 
14:49335 NTIS (US Sales Only), PC A18/MF A01 DE89793199 
(3. conference on the contribution of metallography 
to the solution of production problems; Karlovy 
Vary (Czechoslovakia); 5-8 May 1987) 
14:49802 See INIS-mf—11538 
(17. All-Union meeting on physics of charged parti- 
cles interaction with crystals; Moscow (USSR); 
25-27 May 1987) 
14:51301 See INIS-SU—124/A 
(194. American Chemical Society national meeting; 
New Orleans, LA (USA); 30 Aug - 4 sep 1987) 
14:48786 
14:48802 
14:50185 
14:50240 
(9. biennial international conference on structural 
mechanics in reactor technology (SMIRT-9); 
Lausanne (Switzerland); 17-21 Aug 1987) 
14:49360 
(Workshop on detector simulation for the SSC; Ar- 
gonne, IL (USA); 24-28 Aug 1987) 
14:50516 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99 DE90000568 MF-413 
14:50517 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90000569 MF-413 
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CONF-8708234— 


CONF-8708268— 
e 
CONF-8709268— 


2 
CONF-8709429— 


1 
CONF-8710108— 


2 
CONF-871011 1- 


CONF-871101— 


CONF-871110- 


CONF-8711195— 


CONF-8712149— 


CONF-8712150— 


CONF-8712150— 


Abstract Source of Order Distribution 
Number Availability k Number Category 


(Advances in nonlinear polymers and inorganic 
crystals, liquid crystals, and laser media; San 
Diego, CA (USA); 20-21 Aug 1987) 
14:50021 SPIE Society of Photo-Optical Instrumentation 
Engineers, 1022 19 St., P.O. Box 10, 
Bellingham, WA 98227 
(34. Sagamore army materials research; Lake 
George, NY (USA); 31 Aug - 3 sep 1987) 
14:49854 See LA-UR-89-3188 
(ASHRAE Far East conference on air conditioning 
in hot climates; Singapore (Singapore); 3-5 Sep 
1987) 
See LBL—23280 
. Meeting of the IAHR work group on hydraulic 
machinery under steady conditions; Lille 
(France); 9-11 Sep 1987) 
14:50255 NTIS (US Sales Only), PC A03/MF A01 DE89761885 
(Applied geography conference; Knoxville, TN 
(USA); 14-17 Oct 1987) 
14:49677 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89017582 
(15. water reactor safety information meeting 
(WRSM-15); Gaithersburg, MD (USA); 26-30 
Oct 1987) 
14:49268 
14:49296 
14:49361 
14:49510 
14:49888 
14:50292 
(Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Los Angeles, CA 
(USA); 15-19 Nov 1987) 
14:49406 
14:49407 
14:49408 
(8. international conference on facility operations 
safeguards interface; San Diego, CA (USA); 29 
Nov - 4 dec 1987) 
14:49083 
14:49084 
14:49085 
14:49086 
14:49087 
14:49088 
14:49089 
14:49090 
14:49091 
14:49092 
14:49093 
14:49094 
14:49095 
14:49096 
14:49097 
14:49098 
14:49099 
(American Nuclear Society winter meeting; Los An- 
geles, CA (USA); 15-19 Nov 1987) 
14:51542 
14:51543 
14:51544 
14:51545 
14:51546 
14:51550 
14:51551 
(19. NIRS symposium; Chiba (Japan); 10-11 Dec 
1987) 
14:51222 See NIRS-M-71 
(Consultants meeting on models and data require- 
ments for human reliability analysis; Laxenburg 
(Austria); 7-11 Dec 1987) 
14:49461 See IAEA-TECDOC—499 
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Report 
Number 


CONF-8802151— 


CONF-8803235— 


CONF-8803236-— 


CONF-880402- 


CONF-8804142- 


5-Rev. 
CONF-880417— 


CONF-880512- 


20 
CONF-8805142- 


49 
CONF-8805333- 


CONF-8805334— 


Abstract Source of GPO 
Number Availability Dep. 


(Technical committee on evaluation of reliability 
data sources; Vienna (Austria); 1-5 Feb 1988) 
14:49219 See IAEA-TECDOC—504 
(Meeting on the experimental equipments for the 
cyclotron cascade project; Ibaraki (Japan); 23- 
24 Mar 1988) 
14:50369 See RCNP-P-101 
(2. users meeting for the Advanced Photon Source; 
Argonne, IL (USA); 9-10 Mar 1988) 
14:503857. See ANL/APS-CP-2 
(CLEO '88: OSA/IEEE conference on lasers and 
electro-optics; Anaheim, CA (USA); 25-29 Apr 
1988) 
14:50305 Optical Society of America, 1816 Jefferson 
Place, Washington, DC 20036 
(American Welding Society meeting; New Orleans, 
LA (USA); 18-22 Apr 1988) 
14:49855 See LBL-25022-Rev. 
(1. international symposium on nuclear fusion tech- 
nology (ISFNT); Tokyo (Japan); 10-19 Apr 1988) 
14:51507 
14:51508 
14:51509 
14:51510 
14:51511 
14:51512 
14:51513 
14:51514 
14:51515 
14:51516 
14:51517 
14:51518 
14:51519 
14:51520 
14:51521 
14:51522 
14:51523 
14:51524 
14:51525 
14:51526 
14:51527 
14:51528 
14:51529 
14:51530 
14:51531 
14:51532 
14:51533 
14:51534 
14:51535 
14:51536 
14:51537 
(3. topical meeting on tritium technology in fission, 
fusion and isotopic applications; Toronto 
(Canada); 1-6 May 1988) 
14:51549 
(8. international conference on plasma surface in- 
teractions in controlled fusion devices; Julich 
(Germany, F.R.); 2-6 May 1988) 
14:51486 See SAND-88-0993C 
(3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, 
ME (USA); 14-19 May 1988) 
14:51007 See BNL-43147 
(8. All-Union conference on methods of preparation 
and analysis of high-purity substances; Gorki 
(USSR); 17-20 May 1988) 
14:49740 See INIS-SU-126/A 
(All-union conference on medical aspects of the 
Chernobyl accident; Kiev (Ukrainian SSR); 11- 
13 May 1988) 
14:49467 See |IAEA-TECDOC-516 


Order 
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Distribution 
Category 
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CONF-880601— 
54 

CONF-880606— 


CONF-8806184— 


CONF-8806417— 


CONF-8806422- 


{ 
CONF-8807 136— 


1 
CONF-8807191-— 


CONF-8808116— 


CONF-8808141— 
14 

CONF-880882— 
Absts. 

CONF-880983-— 


39 
CONF-881011— 


Abstract Source of 
Number Availability 


(American Nuclear Society annual meeting; San 
Diego, CA (USA); 12-16 Jun 1988) 
14:50276 See SAND-88-0100C 
(10. symposium on thermophysical properties; 
Gaithersburg, MD (USA); 20-23 Jun 1988) 
14:50189 
(3. CEC natural analogue working group meeting; 
Snowbird, UT (USA); 15-22 Jun 1988) 
14:48964 See EUR-11725 
(2. meeting of the International Working Group on 
Advanced Technologies for Water Cooled Reac- 
tors; Helsinki (Finland); 6-9 Jun 1988) 
14:49248 See |IWGATWR-2-1 
14:49249 See |IWGATWR-2-2 
(international Fine Particle Research Institute an- 
nual meeting; Teaneck, NJ (USA); Jun 1988) 
14:48829 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
(ISEC '88: international solvent extraction confer- 
ence; Moscow (USSR); 18-24 Jul 1988) 
14:50069 See INIS-SU-120/A 
14:48963 See ETDE-IT-89-06 
(23. annual seminar on theoretical physics; Gra- 
hamstown (South Africa); 5-8 Jul 1988) 
14:51055 See INIS-mf—1 1540 
(Sapporo international symposium: developments 
of nuclear cluster dynamics; Sapporo (Japan); 
1-3 Aug 1988) 
14:51096 See CRN-PN-88-24 
(3. international conference on synchrotron radia- 
tion instrumentation; Tsukuba (Japan); 29 Aug - 
2 sep 1988) 
14:50503 See BNL-43210 
(Conference on fossil energy materials; Oak Ridge, 
TN (USA); 30 Aug - 1 sep 1988) 
14:48762 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
(8. international symposium on high energy spin 
physics; Minneapolis, MN (USA); 12-17 Sep 
1988) 
14:50990 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


(Joint meeting of the European Nuclear Society and 


the American Nuclear Society; Washington, DC 
(USA); 30 Oct - 4 nov 1988) 
14:49269 
14:49400 
14:49401 
14:49402 
14:49403 
14:49404 
14:49405 
14:49409 
14:49512 
14:49513 
14:49514 
14:49515 
14:49516 
14:49517 
14:49518 
14:49519 
14:49520 
14:49521 
14:49522 
14:49523 
14:49524 
14:49525 
14:49526 
14:49527 
14:49528 
14:49529 
14:49530 
14:49531 
14:49532 


CONF-881011— 
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DE89017790 


DE89017324 MF-114 


DE89017803 MF-414 


ERA Vol. 14, No. 23 


679 





CONF-881011— 


Report 
Number 


CONF-8810117— 


CONF-881013— 


3 
4 
CONF-8810135— 


¥ 
CONF-8810139— 


Pt.1 

Pt.2 

Pt.3 

Pt.4 

Pt.S 
CONF-8810179— 


CONF-8810182- 


24 
33 
CONF-8810203- 


3 
CONF-8810337- 


Pt.2 
CONF-8810363— 


CONF-8810396— 


1 
CONF-8810417— 
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14:49533 
14:49534 
14:49535 
14:49536 
14:49537 
14:49538 
14:49539 
14:49540 
14:49541 
14:49542 
14:49543 
14:49544 
14:49545 
14:49546 
14:49547 
14:49548 
14:49549 
14:49550 
14:49551 
(Workshop on applications of synchrotron radiation 
in chemical research; Argonne, IL (USA); 3-4 
Oct 1988) 
14:50033 See ANL/APS-TM-4 
(JIGASTOCK ’88: international conference on ap- 
plied geothermal energy and thermal energy 
storage; Versailles (France); 18-21 Oct 1988) 
14:49554 See CEA-CONF-9685 
14:49553 See CEA-CONF-9682 
(Switched-power workshop; Shelter Island, NY 
(USA); 16-21 Oct 1988) 
14:50415 See BNL-42851 
(8. international conference on coal research; Tokyo 
(Japan); 16-20 Oct 1988) 
14:48818 See ICCR-8801 
14:48819 See ICCR-8802 
14:48776 See ICCR-8803 
14:48756 See ICCR-8804 
14:48757 See |ICCR-8805 
(International conference on nuclear fission: fifty 
years of progress in energy security; Washing- 
ton, DC (USA); 30 Oct - 4 nov 1988) 
14:48911 
14:49326 
14:49608 
14:49609 
14:49610 
14:49611 
(International collaboration on advanced neutron 
sources (ICANS); Los Alamos, NM (USA); 3-7 
Oct 1988) 
14:49117 See LA-UR-89-1065 
14:51216 See LA-UR-89-3303 
(International symposium on combustion and 
plasma synthesis of high temperature materials; 
San Francisco, CA (USA); 23-26 Oct 1988) 
14:49928 See UCRL-98854 
(Joint convention record of institutes of electrical 
and information engineers; Niigata (Japan); 3-5 
Oct 1988) 
14:50241 See IEIE-8802 
(79. SEGJ conference; Tokyo (Japan); Oct 1988) 
14:50922 See SEGJ-8802 
(Symposium on fusion technology; Cadarache 
(France); 12-19 Oct 1988) 
14:51488 See SAND—-89-1090C 
(EPRI power piant valves symposium 2; Charlotte, 
NC (USA); 11-12 Oct 1988) 
14:493852 See EPRI-NP/GS-6327 


GPO 
Dep. 


Order 
Number 


Distribution 
Category 





CONF-881151- 


Report Abstract Source of Distribution 
Number Number Availability Category 


CONF-8810423— (Latin American conference on the applications of 
the Moessbauer Effect; Rio de Janeiro (Brazil); 
31 Oct - 4 nov 1988) 
14:51233 See INIS-BR-1610 
CONF-8810428— (1. research co-ordination meeting on the use of 
nuclear and nuclear-related techniques in the 
study of environmental pollution associated with 
solid wastes; Bled (Yugoslavia); 3-7 Oct 1988) 
14:50046 See IAEA-NAHRES—1 
CONF-8811148— (3. national conference on microcomputer applica- 
tions in energy; Tucson, AZ (USA); 1-3 Nov 
1988) 
2 See LBL-26263 
CONF-8811181-— . international workshop on cross sections for fu- 
sion and other applications; College Station, TX 
(USA); 2-5 Nov 1988) 
14:51404 
14:51451 
CONF-8811251— (7. All-Union conference on crystal growth; Moscow 
(USSR); 14 Nov 1988) 
14:49739 See INIS-SU-111/A 
14:49741 See INIS-SU-129 
CONF-8811261-— (9. conference on researches on hydrogen energy 
system; Tokyo (Japan); 17 Nov 1988) 
14:49122 See HESS-8801 
CONF-8811265— (international convention for welding technologists 
(WELDTECH ’88) incorporating the welding 
institute’s autumn meeting, international confer- 
ence on weld failures, symposium on the 
structural significance of local brittle zones, ....; 
London (UK); 21-24 Nov 1988) 
14:49790 See GKSS—88/E/74 
CONF-881151— (10. international conference on the application of 
accelerators in research and industry; Denton, 
TX (USA); 7-9 Nov 1988) 
14:49121 
14:49889 
14:50030 
14:50031 
14:50083 
14:50355 
14:50356 
14:50381 
14:50382 
14:50383 
14:50384 
14:50385 
14:50386 
14:50387 
14:50388 
14:50389 
14:50470 
14:50471 
14:50472 
14:50473 
14:50474 
14:50475 
14:50476 
14:50477 
14:50478 
14:50535 
14:50831 
14:50882 
14:50973 
14:50974 
14:50975 
14:50976 
14:50977 
14:50978 
14:50979 
14:51101 
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Number 


CONF-8812108— 


CONF-8901120— 


CONF-8901162— 


CONF-890124— 


5 
CONF-8902107— 


CONF-8902131— 


1 
CONF-8902134— 


CONF-8902135— 
1 

CONF-890270— 
23 

CONF-890311 1- 


5 
CONF-8903121— 


2 
CONF-8903132- 


CONF-8903143— 
5 
CONF-8903150— 


2 
3 
CONF-8903164— 


{ 
CONF-8903165— 


CONF-8903167— 


CONF-890335— 


252 

254 

255 

256 
CONF-890397— 


3 


Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


14:51201 
14:51231 
14:51452 
(Symposium on production and target interaction of 
particle beam; Nagoya (Japan); 22-23 Dec 1988) 
14:51463 See IPPJ-900 
(27. international winter meeting on nuclear 
physics; Bormio (Italy); 23-27 Jan 1989) 
14:51167 See GANIL-P-89-05 
(Plenary and stand reports of young scientists 
school on solid state chemistry; Sverdlovsk 
(USSR); 30 Jan - 5 feb 1989) 
14:50032 See INIS-SU-121/A 
(American Association for the Advancement of Sci- 
ence (AAAS) annual meeting; San Francisco, 
CA (USA); 14-19 Jan 1989) 
14:50860 See LBL-27582 
(School on nuclear matter and heavy ion collisions; 
Les Houches (France); 7-16 Feb 1989) 
14:51089 See GANIL-P—89-07 
(6. Japan-US workshop on high field superconduc- 
tors; Boulder, CO (USA); 22-24 Feb 1989) 
14:51361 See BNL-43159 
(Conference on warning and assistance in case of 
accidental transfrontier pollution; Brussels (Bel- 
gium); 16 Feb 1989) 
14:49107 See INIS-XN—193 
(Symposium on computer simulation of electron mi- 
croscope diffraction and images; Las Vegas, NV 
(USA); 28 Feb - 3 mar 1989) 
14:51589 See LBL-27444 
(International industrial symposium on the super col- 
lider; New Orleans, LA (USA); 8-10 Feb 1989) 
14:50413 See BNL-42047 
(Lunar planetary science conference; Houston, TX 
(USA); 12-18 Mar 1989) 
14:50590 See BNL-43096 
(NATO advanced research workshop on the numer- 
ical modeling of nonlinear stellar pulsation; Les 
Ares (France); 20-24 Mar 1989) 
14:51587 See LA-UR-89-3136 
(24. Rencontres de Moriond: electroweak interac- 
tions and unified theories; Les Arcs (France); 
5-12 Mar 1989) 
14:51001 See MPI-PAE/Exp.El—206 
(24. Recontres de Moriond: new results in hadronic 
interactions; Les Arcs (France); 12-18 Mar 1989) 
14:51142 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE89017569 MF-414 
(Workshop on neutron beam design, development 
and performance for neutron capture therapy; 
Cambridge, MA (USA); 30-31 Mar 1989) 
14:50811 See BNL-43102 
14:49118 See LA-UR-89-3169 
(AAAI spring symposium for Al in manufacturing; 
Stanford, CA (USA); 28 Mar 1989) 
14:50263 See KCP-613-4099 
(Reactor physics calculations in the Nordic coun- 
tries; Oslo (Norway); 9-10 Mar 1989) 
14:51205 See CTH-RF-64 
(Meeting on multiparticle dynamics; La Thuile 
(Italy); 20-22 Mar 1989) 
14:50987 See MPI-PAE/Exp.El.—203 
(13. particle accelerator conference; Chicago, IL 
(USA); 20-23 Mar 1989) 
14:50414 See BNL-42649 
14:50426 See LBL-25974 
14:50427 See LBL-25975 
14:50428 See LBL-25980 
(New field measurements conference; Dallas, TX 
(USA); 20 Mar 1989) 
14:50676 See LBL-27525 
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Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


CONF-890403-— (7. international stellarator workshop; Oak Ridge, 
TN (USA); 10-14 Apr 1989) 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 
(Final symposium: agreement between the U.S. De- 
partment of Energy and the Comision Federal de 
Electricidad de Mexico in the field of geothermal 


27 14:51407 
CONF-8904129— 


DE90000705 


. 


2 
CONF-8904156— 


OON DOA WP 


CONF-8904226— 


8 
CONF-890426— 


29 
30 
CONF-8904266— 


2 
CONF-8904268— 


1 
CONF-8904269— 


1 
CONF-8904270— 


1-Rev. 
CONF-890430— 


energy; San Diego, CA (USA); 4-5 Apr 1989) 
See LBL—27350 
See LBL-27159 
(CSNI-CEC specialist meeting on trends and pat- 
tern analyses of operational data from nuclear 
power plants; Rome (Italy); 3-7 Apr 1989) 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO02/MF A01 
NTIS (US Sales Only), PC AO2/MF A041 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


14:49193 
14:49195 


14:49241 
14:49433 
14:49434 
14:49367 
14:49435 
14:49344 
14:50256 
14:49368 
14:49436 
14:49437 


14:49394 
14:49345 
14:49438 


NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only 


PC A02/MF A01 
PC A02/MF A01 


PC A03/MF A01 


14:49369 
14:49370 
14:49346 
14:49347 
14:49439 
14:49440 
14:49441 
14:49312 
14:49442 
14:49443 


), 
), 
NTIS (US Sales Only), PC AOS/MF AO1 
)s 
), 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A041 


14:49444 
14:49278 
14:49445 
14:49446 
14:49447 
14:49448 
14:49449 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only 
NTIS (US Sales Only 


PC A03/MF A01 
PC A03/MF A01 
PC A02/MF A01 
PC A02/MF A01 


PC A03/MF A01 
PC A03/MF A01 


14:49371 
14:49678 
14:49450 
14:49451 
14:49452 


), 
iP 
f 
NTIS (US Sales Only), PC AO/MF AO‘ 
), 
), 
), 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO02/MF A01 

(12. international workshop on weak interactions 
and neutrinos; Ginosar (Israel); 9-14 Apr 1989) 
See FNAL/C-89/149 

(Spring meeting of the Materials Research Society; 
San Diego, CA (USA); 24-28 Apr 1989) 

See LBL-—27303 
See LBL—-27643 

(Conference on comets in Post-Halley area; Bam- 
berg (Germany, F.R.); 24-28 Apr 1989) 

See KFKI-1989-35/C 

(56. international conference of Doble Clients; 
Boston, MA (USA); 10 Apr 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Workshop on stomatal conductance; University 
Park, PA (USA); 11 Apr 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Curricula 2000 workshop; Southfield, MI (USA); 
16-18 Apr 1989) 

See KCP-613-4025-Rev. 

(American Institute of Chemical Engineers spring 
national meeting; Houston, TX (USA); 2-6 Apr 
1989) 

See UCRL-100568 


14:50994 


14:50551 
14:50006 


14:50940 


14:50000 


14:50591 


14:50262 


14:49132 


E 1.99: 


E 1.99: 


DE89793148 
DE89793151 
DE89793152 
DE89793153 
DE89793154 
DE89793155 
DE89793156 
DE89793157 
DE89793158 


DE89793159 
DE89793160 
DE89793161 
DE89793162 


DE89793163 
DE89793164 
DE89793165 
DE89793166 
DE89793169 
DE89793170 
DE89793172 
DE89793173 
DE89793174 
DE89793175 


DE89793176 
DE89793177 
DE89793178 
DE89793179 
DE89793180 
DE897931 82 
DE89793183 
DE89793184 
DE89793185 
DE89793187 
DE89793189 
DE89793190 


DE89016870 


DE89016860 
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CONF-890466— 
Report 

Number 
CONF-890466— 


2 
CONF-890491— 


CONF-8905106— 


1 
CONF-8905115— 


4 
CONF-8905126— 


5 
CONF-8905143— 


16 
CONF-8905192— 
1 
CONF-8905201-— 
3 
CONF-8905208— 
1 
CONF-8905209— 
1 
CONF-890521 1-— 
4 
CONF-8905213-— 


{ 
CONF-890560— 


5 
CONF-8906171- 


2-Vugraphs 
CONF-8906186— 


6 


Abstract Source of GPO 
Number Availability Dep. 


(13. symposium on aquatic toxicology and risk as- 

sessment; Atlanta, GA (USA); 16-18 Apr 1989) 
14:50787 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

(International conference on fifty years of research 
in nuclear fission; Berlin (Germany, F.R.); 3-7 
Apr 1989) 

14:51171 See GSI-89-51 (prepr.) 

(Workshop on greenhouse-gas induced climate 
change: a critical appraisal of simultations and 
observations; Amherst, MA (USA); 8-12 May 
1989) 

14:50631 See UCRL-101726 

(2. international workshop on real-time computing of 
the environmental consequences of an acciden- 
tal release to the atmosphere from a nuclear 
installation; Luxembourg (Luxembourg); 16-19 
May 1989) 

14:50809 See UCRL-99984 

(Workshop on cold fusion phenomena; Santa Fe, 

NM (USA); 23-25 May 1989) 
14:49866 See SAND-89-2232C 

(NATO advanced study institute international ad- 
vanced course on the nuclear equation of state; 
Peniscola (Spain); 12 May - 3 jun 1989) 

14:51172 See GSI-89-53(prepr.) 
14:51173 See GSI-89-55(prepr.) 
14:51090 See LBL-27610 

(Conference on X-ray microimaging for the life sci- 

ences; Berkeley, CA (USA); 24-26 May 1989) 
14:50304 See UCRL-100920 

(Conference on emergent computation; Los 

Alamos, NM (USA); 22-26 May 1989) 
14:51586 See LA-UR-89-3053 

(3. international conference on elastic and diffractive 

scattering; Evanston, IL (USA); 2-6 May 1989) 
14:51008 See DOE/ER/03130-430 

(Joint DOE/NSF workshop on fluid-solids transport; 

Pleasanton, CA (USA); 15-17 May 1989) 
14:48827 See UCRL-101605 

(1. consensus development conference on the 
treatment of radiation injuries; Bethesda, MD 
(USA); 10-13 May 1989) 

14:50845 See BNL-43038 

(QED structure functions workshop; Ann Arbor, MI 

(USA); 22-25 May 1989) 
14:51010 See FNAL/C—89/180-T 

(12. international conference on cyclotrons and their 
applications; Berlin (Germany, F.R.); 8-12 May 
1989) 

14:50365 See GANIL-A-89-01 

14:50396 See GANIL-A-89-05 

14:50420 See GANIL-A-89-04 

14:50429 See LBL-26401 

. advanced inertial confinement fusion accelerator 

beam dynamics workshop: beam-beam effects 
in circular colliders; Novosibirsk (USSR); 20 May 
- 3 jun 1989) 

14:50401 See LBL-27478 

(8. international conference on microcomputers in 
transportation; San Francisco, CA (USA); 21-23 
Jun 1989) 

14:49679 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


(Special session of the summer American Society 
of Limnology and Oceanography; Fairbanks, AK 
(USA); 18-22 Jun 1989) 
14:50730 See WSRC-RP-89-199 
(Materials Research Society materials analysis 
workshop; Albuquerque, NM (USA); 14-17 Jun 
1989) 
14:51215 SeeLA-UR-89-3159 
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E 1.99: 
14:51578 | NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 


Order 
Number 


DE89017763 


DE89017573 
DE90000727 


Distribution 
Category 


MF-408 





Report 
Number 


CONF-8906196— 


1 
CONF-8906199— 


2 
CONF-8906200-— 


2 
CONF-8906202- 


{ 
CONF-8906206— 


CONF-8906213— 


1 
CONF-890621 4— 


1 
CONF-8906215— 


{ 
CONF-8906218— 


1 
CONF-8906222-— 


CONF-890628— 


12 
CONF-890665— 


49 

50 

51 
CONF-890686— 


= 
CONF-890689— 


Summ. 
CONF-890692-— 


21 
22 
CONF-890701— 


6 

7 

8 
CONF-890703— 


19 
CONF-890708— 


Abstract Source of GPO 
Number Availability Dep. 


(IAEA IWG-NPPCI specialists’ meeting on early fail- 
ure detection and diagnosis in nuclear power 
plants’ systems and operational experience; 
Dresden (German Democratic Republic); 20-22 
Jun 1989) 

See DOE/NE/37959-32 

(9. international conference on physics in collision; 
Jerusalem (Israel); 19-21 Jun 1989) 

See LBL-27683 

(Large area electron beam diode workshop; Mon- 
terey, CA (USA); 7 Jun 1989) 

See SAND-89-1276C 

(SUBWOG-6P joint US/UK working group; Liver- 
more, CA (USA); 26-28 Jun 1989) 

See SAND-89-1749C 

(5. IAP astrophysics meeting on astrophysical ages 
and dating methods; Paris (France); 26-29 Jun 
1989) 

See UCRL—101806 

(10. annual Applied Dynamics International Users’ 
Society (ADIUS) conference; Keystone, CO 
(USA); 25-28 Jun 1989) 

See BNL-NUREG-42998 

(Department of Energy workshop for advanced neu- 
tron source; Oak Ridge, TN (USA); 9 Jun 1989) 
See BNL-43114 

(2. meeting on Siberian snake test at IUCF cooler 
ring; Bloomington, IN (USA); 22-23 Jun 1989) 
See BNL-43008 

(20. international ICT conference; Karlsruhe (Ger- 
many, F.R.); Jun 1989) 

See BNL-43127 

(IEEE pulsed power conference; Albuquerque, NM 
(USA); 11-14 Jun 1989) 

See LA-UR-89-3041 

(1. All-union conference on ionic chromatography; 
Moscow (USSR); 19-21 Jun 1989) 

See INIS-SU-127 

(30. US symposium on rock mechanics; Morgan- 
town, WV (USA); 19-22 Jun 1989) 

See LBL—27357 

(7. Institute of Electrical and Electronics Engineers 
pulsed power conference; Monterey, CA (USA); 
12-14 Jun 1989) 

See LA-UR-89-2946 
See SAND-89-0101C 
See UCRL—100362 

(International conference on new aspects of nuclear 
spectroscopy; Crete (Greece); 26-30 Jun 1989) 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(Gordon research conference on mammary gland bi- 
ology; New London, NH (USA); 11-16 Jun 1989) 
See DOE/ER/60783—1 

(82. Air and Waste Management Association annual 
meeting and exhibition; Anaheim, CA (USA); 25- 
30 Jun 1989) 

See LBL—27212 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(International cryogenic materials conference; Los 
Angeles, CA (USA); 24-28 Jul 1989) 

See LBL—-26598 
See LBL—27375 
See LBL-27379 

(International conference on ion sources; Berkeley, 
CA (USA); 9-15 Jul 1989) 

See LBL—27188 

(16. international conference on the physics of elec- 
tronic and atomic collisions; New York, NY 
(USA); 26 Jul - 1 aug 1989) 

See LA-UR-89-3019 


14:49372 


14:50999 


14:50332 


14:51611 


14:50944 


14:49237 


14:50544 


14:50390 


14:50583 


14:51478 


14:50077 


14:50930 


14:50267 
14:51487 
14:50436 


14:51164 


14:50822 


14:49666 
14:50887 


14:50400 
14:49856 
14:49857 


14:50430 


14:50967 


Order 
Number 


DE90000725 MF-413 
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Report 
Number 


CONF-890710— 


19 
20 
CONF-8907103— 


8 
10 
CONF-8907110— 


{ 
CONF-8907113— 
8 
9 
10 


11 
CONF-890711 4— 


2 
CONF-8907116— 


4 
CONF-8907126— 


2 
CONF-8907128— 


1 
CONF-8907130— 


3 


4 
CONF-8907139-— 


2 
CONF-8907141-— 


{ 
CONF-8907 143— 


1 
CONF-8907145— 


1 
CONF-8907148— 


1 
CONF-890718— 


27 

29 

30 
CONF-890723— 


13 
CONF-890736- 


65 
67 
69 
72 


Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


(5. international conference on megagauss mag- 
netic field generation and related topics; 
Novosibirsk (USSR); 3-7 Jul 1989) 
14:51433 See LA-UR-89-3250 
14:50278 See UCRL—100323 
(Technology-based confidence building: energy and 
environment; Santa Fe, NM (USA); 9-14 Jul 
1989) 
14:50525 See LA-UR-89-3140 
14:50644 See UCRL-101718 
(33. annual meeting of the Human Factors Society; 
Athens, GA (USA); 7 Jul 1989) 
14:49066 See DP-MS—89-48 
(5. international conference on environmental muta- 
gens; Cleveland, OH (USA); 10-15 Jul 1989) 
14:50888 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89017762 MF-408 
14:50899 See UCRL-101730 
14:50900 See UCRL-101731 
14:50829 See UCRL—-101845 
(International conference on martensitic phase 
transformations (ICOMAT-89); Sydney (Aus- 
tralia); 3-7 Jul 1989) 
14:49746 See BNL-43179 
(22. annual international Metallographic Society 
meeting; Charlotte, NC (USA); 23 Jul 1989) 
14:49876 See WSRC-RP-89-333 
(38. annual x-ray conference; Denver, CO (USA); 
31 Jul - 4 aug 1989) 
14:50528 See MLM-3604(OP) 
(Mutagens and carcinogens in the diet; Madison, 
WI (USA); 5-7 Jul 1989) 
14:50898 See UCRL-101500 
(9. vacuum ultraviolet radiation conference; Hon- 
olulu, Hl (USA); 17-21 Jul 1989) 
14:50969 See LBL-27584 
14:50303 See UCRL—100906 
(International School of Materials Science and 
Technology: earlier and recent aspects of super- 
conductivity; Erice (Italy); 4-16 Jul 1989) 
14:50363 See DOE/ER/40150-87 
(Symposium/workshop on spin and symmetries; 
Vancouver (Canada); Jul 1989) 
14:50991 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE89017804 MF-414 
(Workshop on gases and galaxies; Greenbelt, MD 
(USA); 19-21 Jul 1989) 
14:50971 See UCRL-101316 
(Biomonitoring and carcinogen risk assessment 
meeting; Cambridge (UK); 27-28 Jul 1989) 
14:50901 See UCRL-101733 
(Nonlinear physical phenomena; Brasilia (Brazil); 3- 
21 Jul 1989) 
14:51348 See LA-UR-89-3058 
(International conference on materials and mecha- 
nisms of superconductivity - high-temperature 
superconductors; Stanford, CA (USA); 23-28 Jul 
1989) 
14:50970 See UCRL—-100596 
14:49893 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE89017691 MF-404 
14:49929 See UCRL—101900 
(26. annual conference on nuclear and space radia- 
tion effects; Marco Island, FL (USA); 24-28 Jul 
1989) 
14:50536 See SAND-89-0478C 
(30. annual meeting of the Institute of Nuclear Ma- 
terials Management; Orlando, FL (USA); 9-12 
Jul 1989) 
14:49073 See RFP-4308 
14:49070 See DP-MS—89-42 
14:49069 See DP-MS—89-36 
14:48896 See DP-MS—89-34 
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CONF-89081 25— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-890738— (4. international conference on electron spec- 
troscopy; Honolulu, Hi (USA); 10-14 Jul 1989) 
1 14:50084 See BNL-43201 
2 14:50968 See LBL-27583 
CONF-890739— (12. international colloquium on the dynamics of ex- 
plosions and reactive systems; Ann Arbor, Ml 
(USA); 23-28 Jul 1989) 
5 14:50238 See UCRL-100261 
CONF-890771- (American Crystallographic Association annual 
meeting; Seattle, WA (USA); 23-29 Jul 1989) 
4 14:49871 See UCRL-100869 
CONF-890798— (AIRAPT and EHPRG international high pressure 
science and technology conference; Paderborn 
(Germany, F.R.); 17-21 Jul 1989) 
12 14:50019 See UCRL-100488 
(International conference on high energy accelera- 
tors; Tsukuba (Japan); 20-26 Aug 1989) 
14:50359 See BNL-42495 
14:50360 See BNL-43004 
14:50364 See FNAL/C-89/183 
14:50395 See FNAL/C-—89/181 
14:50392 See BNL-43200 
14:50358 See BNL-42451 
14:50479 See BNL-42637 
(NATO advanced study institute on high tempera- 
ture superconductors—physics and materials 
sciences; Bad Windsheim (Germany, F.R.); 13- 
26 Aug 1989) 
14:49894 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89017694 MF-404 
(Los Alamos workshop on quantum simulations of 
condensed matter; Los Alamos, NM (USA); 8-11 
Aug 1989) 
14:51350 See LA-UR-89-3231 
14:51349 See LA-UR-89-3143 
CONF-890811— (9. international symposium on detonation; Port- 
land, OR (USA); 28 Aug - 1 sep 1989) 
31 14:50561 See SAND-88-2483C 
32 14:50177 See LA-UR-89-3060 
33 14:50565 See UCRL-101689 
34 14:50568 See UCRL-101862 
35 14:50567 See UCRL-101861 
36 14:50569 See UCRL—-101902 
37 14:50563_ See UCRL-99565 
38 14:50566 See UCRL-101761 
CONF-8908117— . international congress on photosynthesis; Stock- 
holm (Sweden); 6-11 Aug 1989) 
14:49146 NTIS, PC A - OSTI; GPO Dep. -99: DE89017674 
14:50088 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89017676 
14:49145 See BNL-43177 
14:49147 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89017675 
14:49148 | NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE90000196 
CONF-890812- (American Physical Society topical conference on 
shock compression of condensed matter; Albu- 
querque, NM (USA); 14-17 Aug 1989) 
14:49870 See UCRL-100687 
14:50337 See UCRL—100901 
14:50176 See LA-UR-89-3017 
14:49850 See LA-UR-89-3018 
14:51355 See SAND-89-0991C 
14:49853 See LA-UR-89-3105 
14:49865 See SAND-89-1011C 
14:49864 See SAND-89-0836C 
14:49872 See UCRL-100927 
14:50931 See SAND-89-0724C 
14:50564 See UCRL—100832 
14:49930 See UCRL-101901 
14:49931 See UCRL-101904 
CONF-8908125— (Post-SMIRT conference No. 2; Monterey, CA 
(USA); 21-22 Aug 1989) 
6 14:49506 See SAND-89-1956C 
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CONF-8908129— 

Report 

Number 

CONF-8908129- 
2 

CONF-8908133- 
3 

CONF-8908139— 


1 
CONF-8908144— 


1 
CONF-8908148— 


1 
CONF-8908149— 


1 
CONF-890815— 


28 
29 
CONF-8908150— 


1 
2 
3 


4 
CONF-8908152— 


1 
CONF-8908153— 


1 
CONF-890819- 


12 
21 
22 
23 
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Abstract Source of GPO 
Number Availability Dep. 


(12. workshop on nuciear physics; Iguazu Falls (Ar- 
gentina); 28 Aug - 1 sep 1989) 
14:51158 See BNL-43203 
(24. Yamada conference on strongly coupled plasma 
physics; Tokyo (Japan); 29 Aug - 2 sep 1989) 
14:51432 See LA-UR-89-3020 
(DEA-A-76-G-1218 meeting; Picatinny Arsenal, NJ 
(USA); 22-24 Aug 1989) 
14:50560 See LA-UR-89-2622 
(SAE conference and expo on future transportation 
technology; Vancouver (Canada); 6-10 Aug 
1989) 
14:49556 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
14:49680 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
(4. workshop on RF superconductivity; Ibaraki-Ken 
(Japan); 14-18 Aug 1989) 
14:49903 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
14:50419 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
(12. annual solid fuel technology and cogeneration 
educational seminar; Wilmington, NC (USA); 7-9 
Aug 1989) 
14:48803 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
(International workshop on relativistic aspects of nu- 
clear physics; Rio de Janeiro (Brazil); 28-31 Aug 
1989) 
14:51145 | NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
(8. Commitment Tracking Utility Group workshop; 
Wilmington, DE (USA); 2-4 Aug 1989) 
14:49414 See WSRC-RP-89-519 
(24. intersociety energy conversion engineering con- 
ference; Arlington, VA (USA); 6-11 Aug 1989) 
14:50249 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
14:49555 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
(35. International Union of Pure and Applied Chem- 
istry (IUPAC) General Assembly; Lund 
(Sweden); 9-17 Aug 1989) 
14:50037 See BNL-NCS-43162 
14:50085 See BNL-NCS—43161 
14:51159 See BNL-NCS—43163 
14:51094 See BNL-NCS-43160 

. international symposium of photophysics and 
photochemistry of coordination compounds; 
Santa Barbara, CA (USA); 14-18 Aug 1989) 

14:50036 See BNL-42716 
(Computers in engineering conference; Anaheim, 
CA (USA); 2 Aug 1989) 
14:50265 See KCP-613-4130 
(ASME/AIChE national heat transfer conference; 
Philadelphia, PA (USA); 6-9 Aug 1989) 
14:49505 See SAND-89-0930C 
14:49421 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
14:49422 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
14:49423 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
14:49424 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
14:50313 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
14:49425 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

. international symposium on environmental 
degradation of materials in nuclear power sys- 
tems: water reactors; Jekyll Island, GA (USA); 
6-10 Aug 1989) 

14:49420 See BNL-43164 
(33. SPIE annual international technical symposium 
on optical and optoelectronic applied science 
and engineering; San Diego, CA (USA); 6-11 
Aug 1989) 
14:50338 See UCRL-101751 
14:50557 See UCRL—101800 
(11. international conference on magnet technology; 
Tsukuba (Japan); 28 Aug - 1 sep 1989) 
14:50480 See BNL-43205 


Order 
Number 


DE89017682 
DE89017683 


DE89017671 
DE89017672 


DE89017678 


DE89017769 


DE89017680 
DE89017685 


DE89017687 
DE89017688 
DE89017684 
DE89017686 
DE89017690 
DE89017679 


Distribution 
Category 





Report 
Number 


CONF-890854— 


13 


3 


4 
CONF-890911-— 


8 
CONF-8909111— 


1-Rev.1 
CONF-8909163— 


3 


4 
CONF-8909169— 


2 
CONF-8909176- 


1 
CONF-8909189— 


1 
2 
CONF-8909192— 


1 
CONF-8909193— 
1 


CONF-8909198— 


7 
CONF-8909204— 


1 
2 


CONF-8909204— 


Abstract Source of Order Distribution 
Number Availability : Number Category 


(11. annual DOE low level waste management con- 
ference; Pittsburgh, PA (USA); 22-24 Aug 1989) 
14:48937 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 99: DE89017824 
(10. international conference on Structural Mechan- 
ics in Reactor Technology (SMIRT); Anaheim, 
CA (USA); 14-18 Aug 1989) 
14:49426 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 99: DE89017697 
14:49427 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 99: DE89017698 
14:49428 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017699 
14:49429 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017673 
14:49430 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE89017695 
14:49431 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017696 
(13. biennial international conference on amorphous 
and liquid semiconductors (ICALS-13) and the 
first international conference on amorphous 
semiconductor technology (ICAST-1); Asheville, 
NC (USA); 21-26 Aug 1989) 
14:50526 See LBL-27532 
(8. American Glovebox Society annual conference 
and equipment display; Denver, CO (USA); 21- 
24 Aug 1989) 
14:50275 See RFP-4353 
(198. American Chemical Society national meeting; 
Miami, FL (USA); 10-15 Sep 1989) 
14:51128 | NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90000575 MF-413 
14:51199 See UCRL-101090 
(11. international vacuum congress and 7th interna- 
tional conference on solid surfaces; Cologne 
(Germany, F.R.); 25-29 Sep 1989) 
14:51477 See LA-UR-89-3024 
14:51439 See SAND-89-2064C 
(International conference on operability of nuclear 
systems in normal and adverse environments; 
Lyon (France); 18-22 Sep 1989) 
14:50550 See LBL-—26473 
(Computer graphics world computervision interna- 
tional user conference; Boston, MA (USA); 
10-13 Sep 1989) 
14:51597 See UCRL—-100718-Rev.1 
(5. symposium on containment of underground nu- 
clear explosions; Santa Barbara, CA (USA); 
19-21 Sep 1989) 
14:50581 See UCRL—101700 
14:50580 See UCRL—-100953 
(18. North American Thermal Analysis Society con- 
ference; San Diego, CA (USA); 24-27 Sep 1989) 
14:50018 See UCRL-96949 
(EOS electrostatic discharge symposium; New Or- 
leans, LA (USA); 26-28 Sep 1989) 
14:50576 See SAND-89-0153C 
(9. international symposium on pteridines and folic 
acids derivatives; Zurich (Switzerland); 3-8 Sep 
1989) 
14:50788 NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89017258 MF-408 
14:50042 NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89017576 MF-401 
(2. University of California global climate change 
workshop; Davis, CA (USA); 6 Sep 1989) 
14:50592 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89017775 MF-402 
(8. international symposium on technetium in chem- 
istry and nuclear medicine; Padova (Italy); 5-8 
Sep 1989) 
14:50221 See BNL-43197 
(Networking numerical control conference; Schaum- 
burg, IL (USA); 12-19 Sep 1989) 
14:50575 See KCP-613-4185 
(Conference on hydrogen effects on material behav- 
ior; Jackson Hole, WY (USA); 12-16 Sep 1989) 
14:49874 See WSRC-RP-89-26 
14:49863 See SAND—89-0498C 


ERA Vol. 14, No. 23 689 
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Report 

Number 

CONF-8909205-— 
1 

CONF-8909206- 


1 
CONF-8909207— 


{ 
2 
CONF-8909209— 


1 
CONF-890928— 


4 
CONF-890933— 


3 
CONF-890946— 


2 
CONF-890953— 


1 
CONF-890971- 

1 
CONF-890975— 


3 
CONF-890981— 


1 
CONF-890982- 


1 
CONF-891001- 


1 
2 
3 
4 
5 


6 
7 
CONF-891002- 


1 
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Abstract Source of GPO 
Number Availability Dep. 


(10. AIVC conference on progress and trends in air 
infiltration research; Espoo (Finland); 25-28 Sep 
1989) 
14:49667 See LBL-27656 
(EULEP symposium; Brussels (Belgium); 13 Sep 
1989) 
14:50850 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 
(EMAG-MICRO 89 meeting; London (UK); 13-15 
Sep 1989) 
14:49904 NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: 
14:49781 NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: 
(10. Riso international symposium on materials ar- 
chitecture; Roskilde (Denmark); 11-15 Sep 1989) 
14:49851 See LA-UR-89-3029 
(Nuclear waste isolation in the unsaturated zone: 
FOCUS '89; Las Vegas, NV (USA); 18-21 Sep 
1989) 
See LA-UR-89-3095 
(International conference on the applications of the 
Mossbauer effect (ICAME '89); Budapest (Hun- 
gary); 4-8 Sep 1989) 
See BNL-42492 
(8. meeting on defect recognition and image pro- 
cessing in semiconductors (DRIP-3); Yokohama 
(Japan); 17-22 Sep 1989) 
See SAND-88-3429C 
(International conference on the physics of highly 
correlated electron systems; Santa Fe, NM 
(USA); 11-15 Sep 1989) 
See LBL—27507 
14:51370 See LA-UR-89-3221 
14:49852 See LA-UR-89-3031 
14:51369 See LA-UR-89-3037 
. international symposium on passivity: passiva- 
tion of metals and semiconductors; Sapporo 
(Japan); 24-28 Sep 1989) 
See BNL-42550 
(Conference on superconductivity and applications; 
Buffalo, NY (USA); 19-21 Sep 1989) 
14:51362 NTIS, PC AO02/MF AO1 - OSTI; GPO Dep. E 1.99: 
(7. international conference on heavy metals in the 
environment; Geneva (Switzerland); 12-15 Sep 
1989) 
14:49189 See BNL-42361 
(Windpower ’89; San Francisco, CA (USA); 24-27 
Sep 1989) 
14:49198 See SAND-89-0805C 
(International meeting on neutron activation cross 
section for fission and fusion energy applica- 
tions; Argonne, IL (USA); 11-15 Sep 1989) 
14:51107 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
(International conference on coal science; Tokyo 
(Japan); 23-27 Oct 1989) 
14:48780 See SAND-88-2721C 
14:48783 See SAND-89-7077C 
14:48779 See SAND-88-2601C 
14:48787 NTIS, PC A02/MF A011 - OSTI; GPO Dep. 
14:48788 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
14:48789 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
14:48781 See SAND-89-1686C 
(Joint power generation conference; Dallas, TX 
(USA); 22-26 Oct 1989) 
14:49297 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
14:50630 See UCRL—101523 
(4. international topical meeting on nuclear reactor 
thermai hydraulics; Karlsruhe (Germany, F.R.); 
10-13 Oct 1989) 
14:49504 See SAND-89-0044C 
14:51453 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
14:49453 See EGG-M-88272 
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14:50015 
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14:50035 
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CONF-8910107— 
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CONF-8910108— 


{ 
CONF-8910122— 


{ 
CONF-8910126- 


1 
CONF-8910128-— 


1 
CONF-8910129— 


1 
CONF-891013— 
1 


CONF-8910131— 


1 
CONF-8910132- 


1 
CONF-8910153— 


{ 
CONF-8910154— 


1 
= 


CONF-8910154— 


Abstract Source of Order Distribution 
Number Availability : Number Category 


(Joint international waste management conference; 
Kyoto (Japan); 23-28 Oct 1989) 
14:49026 See UCRL-99552 
14:48952 See DP-MS—88-148 
14:48955 See DP-MS—88-178 
14:48956 See DP-MS—89-16 
14:48954 See DP-MS—88-160 
14:48953 See DP-MS—88-148-Rev.1 
14:49027 See UCRL-99552-Rev.1 
(13. international symposium on fusion engineering; 
Knoxville, TN (USA); 2-6 Oct 1989) 
14:51496 See UCRL—101103 
14:51408 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90000503 
14:51490 See SAND-89-2405C 
14:51498 See UCRL—101130 
14:51502 See UCRL—101186 
14:51500 See UCRL—101132 
14:51497 See UCRL—-101104 
14:51501 See UCRL—101184 
14:51495 See UCRL-101075 
14:51503 See WHC-SA-0647 
14:51499 See UCRL—101131-Rev.1 
(international symposium on safety assessment of 
radioactive waste repositories; Paris (France); 9- 
12 Oct 1989) 
14:49021 See SAND-89-0495C 
(Supercomputing conference; San Francisco, CA 
(USA); 16-20 Oct 1989) 
14:51618 See LA-UR-89-1851 
(International telemetry conference; San Diego, CA 
(USA); 30 Oct - 1 nov 1989) 
14:50333 See SAND-89-1382C 
(Electrochemical Society fall meeting; Hollywood, 
FL (USA); 15-20 Oct 1989) 
14:49557 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89013274 
(Parallel and distributed algorithms; Bonas 
(France); 3-6 Oct 1989) 
14:51579 NTIS, PC A03/MF A01 - OSTI; GPO Dep. -99: DE89012395 
(International congress on forest decline research: 
state of knowledge and perspectives; 
Friedrichshafen (Germany, F.R.); 2-6 Oct 1989) 
14:50593 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90000562 
(3. joint US-CERN school on particle accelerators: 
frontiers of particle beams, observation, diagno- 
sis, and correction; Capri (Italy); 20-26 Oct 1989) 
14:50403 See SLAC-PUB—4948 
(Carnahan conference on security technology; 
Zurich (Switzerland); 3-5 Oct 1989) 
14:51556 See UCRL-101068 
(32. Human Factors Society annual meeting; Ana- 
heim, CA (USA); 14-28 Oct 1989) 
14:50277 See SAND-88-1958C 
(6. symposium on separation science and technol- 
ogy for energy applications; Knoxville, TN 
(USA); 22-27 Oct 1989) 
14:50040 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90000699 


(12. international conference on plasma physics 
and controlled nuclear fusion research; Nice 
(France); 12-19 Oct 1989) 
14:51489 See SAND-89-1376C 
(Petroleum technology into the second century; So- 
corro, NM (USA); 16-19 Oct 1989) 
14:48878 See SAND-89-1433C 
(Annual meeting of the Instrument Society of Amer- 
ica; Philadelphia, PA (USA); 22-27 Oct 1989) 
14:50043 See EGG-M-89021 
(International Oracle User Group week; Dallas, TX 
(USA); 1-6 Oct 1989) 
14:51606 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. -99: DE89014878 
14:50909 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 99: DE89014877 MF-101 
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1 
. 
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14:51608 See K/DSRD-155 
(33. annual meeting of Human Factors Society; 
Denver, CO (USA); 16-20 Oct 1989) 
14:51596 See SAND-89-1684C 
14:51598 See UCRL-101061 
14:51554 NTIS, PC A02/MF A01 - OSTI 
14:51599 See UCRL-101061-Rev.1 
(Industry applications conference; San Diego, CA 
(USA); 1-5 Oct 1989) 
14:50334 See SAND-89-1626C 
(American Defense Preparedness Association’s 
(ADPA) international joint symposium on com- 
patibility of plastics and other materials with 
explosives, propellants and pyrotechnics, and 
processing propellants, explosives, and ingredi- 
ents; Virginia Beach, VA (USA); 23-25 Oct 1989) 
14:50558 See LA-UR-89-2550 
14:50559 See LA-UR-89-2551 
(BROADBAND (Foc/Lan) ’89; San Francisco, CA 
(USA); 30 Oct - 3 nov 1989) 
14:51585 See LA-UR-89-2560 
(11. annual North American conference of the Inter- 
national Association for Energy Economists; Los 
Angeles, CA (USA); 16-18 Oct 1989) 
14:48860 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
14:48846 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
14:50594 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
(59. annual Society of Exploration Geophysicists 
meeting; Dallas, TX (USA); 29 Oct - 2 nov 1989) 
14:48849 See SAND-89-1232C 
14:50920 See LA-UR-89-1713 
(Nuclear science symposium and symposium on 
nuclear power systems; Washington, DC (USA); 
29-31 Oct 1989) 
14:50532 See SLAC-PUB—4104 
(30. high pressure conference of Japan; Sendai 
(Japan); 16-18 Oct 1989) 
14:50181 See UCRL-101433 
(Natural phenomena hazards mitigation conference; 
Knoxville, TN (USA); 3-5 Oct 1989) 
14:49395 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
14:50280 See WHC-SA-0601 
14:50582 See LA-UR-89-2613 
14:50921 See RFP-4342 
14:49413 See WSRC-RP-89-47 
14:49411 See DP-MS—89-83 
(DOE model conference; Oak Ridge, TN (USA); 2-6 
Oct 1989) 
14:48941 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
14:48942 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
(Beall IT forum '89; London (UK); 30 Oct - 3 nov 
1989) 
14:51609 See LBL-27533 
(Electronic imaging '89; Boston, MA (USA); 2-5 Oct 
1989) 
14:50851 NTIS, PC A03; OSTI; INIS 


(Microelectronic integrated processing conference; 
Santa Clara, CA (USA); 8-13 Oct 1989) 
14:49849 See LA-UR-89-2930 
14:49905 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
(1. U.S. conference on discrete element methods 
(DEM) and education workshop on DEM; 
Golden, CO (USA); 19-20 Oct 1989) 
14:50562 See SAND-89-1125C 
14:50004 See LA-UR-89-2768 
(European symposium on elastic-plastic fracture 
mechanics; Freiburg (Germany, F.R.); 9-12 Oct 
1989) 
14:49782 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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1 
CONF-8910215— 
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1 
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CONF-891036— 
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CONF-891049— 


CONF-891049— 
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(Integral systems’ users’ conference; Orlando, FL 
(USA); 1-4 Oct 1989) 
14:50266 See KCP-613-4201 
(2. All-Union workshop on new methods of particle 
acceleration; Noramberd (USSR); 10-14 Oct 
1989) 
14:50399 See LA-UR-89-2937 
(7. national aero-space plane technology sympo- 
sium; Cleveland, OH (USA); 23-27 Oct 1989) 
14:49683 See LA-UR-89-2876 
(7. international symposium on laboratory robotics; 
Boston, MA (USA); Oct 1989) 
14:50232 See LA-UR-89-2714 
(5. international conference on waves and stability 
in continuous media; Sorrento (Italy); 9-14 Oct 
1989) 
14:507938 SeeLA-UR-89-2619 
(Advisory Group for Aerospace Research and De- 
velopment (AGARD) meeting; Copenhagen 
(Denmark); 2-6 Oct 1989) 
14:51555 See LA-UR-89-2895 
(14. conference on local computer networks; Min- 
neapolis, MN (USA); 10-12 Oct 1989) 
14:51600 See UCRL—101652 
14:51588 See LA-UR-89-3155 
(IEEE international professional communication 
conference; Garden City, NY (USA); 18-20 Oct 
1989) 
14:51601 See WSRC-RP-89-541 
(Symposium on welding of helium-containing metal; 
Indianpolis, IN (USA); 1-5 Oct 1989) 
14:49410 See DP-MS—89-40 
(Nontraditional machining symposium: Nontrad for 
the 90’s; Orlando, FL (USA); 30 Oct 1989) 
14:49862 See RFP-4357 
(Electron microscopy conference; Miamisburg, OH 
(USA); 17-19 Oct 1989) 
14:49877 See WSRC-RP-89-517 
(Ultrasonics symposium; Montreal (Canada); 3 Oct 


14:50552 See SAND-89-1170C 
(Bilateral agreement on radioactive waste manage- 
ment; Mito City (Japan); 17-20 Oct 1989) 
14:48998 SeeLA-UR-89-3330 
(The Metallurgical Society fall meeting: materials 
week; Indianapolis, IN (USA); 1-5 Oct 1989) 
14:49788 See DP-MS-89-9 
(International symposium on research reactor 
safety, operations and modifications; Chalk 
River (Canada); 23-27 Oct 1989) 
14:49432 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89016871 
14:49116 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017259 
(Annual meeting of the Geothermal Resources 
Council; Santa Rosa, CA (USA); 1-4 Oct 1989) 
14:49174 SeeLA-UR-89-1971 
14:49175 See LA-UR-89-2025 
14:49194 See SAND-89-0791C 
14:50086 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89016166 
14:50087 NTIS, PC A02/MF A01 - OSTI DE89016068 


14:49191 See EGG-M-89175 
14:49190 See EGG-M-89174 
(Joint American Society of Mechanical Engi- 
neers/Society of Tribologists and Lubrication 
Engineers tribology conference; Ft. Lauderdale, 
FL (USA); 16-19 Oct 1989) 
14:49719 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE89012397 
(Society of Petroleum Engineers annual technical 
conference and exhibition; San Antonio, TX 
(USA); 8-11 Oct 1989) 
14:50915 See SAND-88-2490C 
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(28. Hanford life sciences symposium on environ- 
mental monitoring, restoration and assessment: 
what have we learned?; Richland, WA (USA); 
16-19 Oct 1989) 

14:49061 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89016256 MF-407 
14:50665 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE89017771 MF-502 

(International symposium for hybrid microelectron- 
ics; Baltimore, MD (USA); 24-26 Oct 1989) 

14:50514 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE89013015 

(3. international symposium on borehole geo- 
physics; Las Vegas, NV (USA); 2-5 Oct 1989) 

14:50553 See SAND-89-1559C 
(International underground coal gasification sympo- 
sium; Delft (Netherlands); 9-11 Oct 1989) 
14:48784 See UCRL-101619 
14:48761 See BNL-42490 
(MILCOM; Boston, MA (USA); 15-18 Oct 1989) 
14:51595 See SAND-88-3472C 

(12. national computer security conference; Balti- 

more, MD (USA); 10-13 Oct 1989) 
14:51584 See LA-UR-89-635 
14:51582 See K/DSRD-99 

(Snowbird conference on global catastrophies in 
earth history; Snowbird, UT (USA); 20-23 Oct 
1989) 

14:50916 See UCRL—-98894 
14:50914 See LA-UR-89-354 

(3. annual IMOG conference for UCRL 100290; 

Kansas City, MO (USA); 18 Oct 1989) 
14:50556 See UCRL-100290 

(2. international conference on separation science 
and technology; Hamilton (Canada); 1-4 Oct 
1989) 

14:50041 NTIS, PC A02/MF A01 - OSTI; GPO Dep. ; DE89008602 MF-401 
14:48917 See AECL-9861 

(27. Hanford symposium on health and the environ- 
ment: multilevel research—molecules to man; 
Richland, WA (USA); 18-20 Oct 1989) 

14:50786 See BNL-42309 

(International workshop on nonlinear and turbulent 

processes in physics; Kiev (USSR); Oct 1989) 
14:50957 See LA-UR-89-895 
14:50584 See LA-UR-89-2720 
14:50982 See LA-UR-89-3161 

(Conference on modern antenna design using com- 
puters and measurement application to antenna 
problems of military interest; Ankara (Turkey); 
19-20 Oct 1989) 

14:50279 See UCRL-100651 

(2. international conference on engineering man- 

agement; Toronto (Canada); 16-18 Oct 1989) 
14:51561 See K/QT-282 

(Direct liquefaction contractors review meeting; 

Pittsburgh, PA (USA); 2-5 Oct 1989) 
14:48782 See SAND-89-2223C 
14:48763 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90001065 MF-108 
14:48801 See SAND-89-2401C 

(International conference on new trends in liquid 
scintillation counting and organic scintillators; 
Gatlinburg, TN (USA); 2-5 Oct 1989) 

14:50515 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90000713 MF-406 

(IEEE nuclear science symposium and exhibits; 
San Francisco, CA (USA); 25-27 Oct 1989) 

14:51218 See UCRL-101563 

(IMOG joining subgroup meeting; Amarillo, TX 

(USA); 25-27 Oct 1989) 
14:49348 See DP-MS—89-20 

(8. international congress on applications of lasers 
and electro-optics (ICALEO 8); Orlando, FL 
(USA); 15-20 Oct 1989) 

14:49895 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE90000728 MF-404 
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14:48798 NTIS, PC A08/MF A011 - OSTI; GPO Dep. E 1.99: DE90000645 MF-105 


14:48799 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE90000068 MF-102 
DOE/PC/90751-— 
T3 14:48837 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. E 1.99: DE90000050 MF-104; 
MF-102 
DOE/PE- 
0091 14:49729 
DOE/RL- 


89-17 14:49065 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89016961 PC-330 


NTIS, PC A21/MF A01 - OSTI; GPO Dep. E 1.99: DE89015597 MF-721; 
MF-702 

89-20 14:49049 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. E 1.99: DE89016817 MF-502 
DOE/RW- 

0082-Rev.1 14:48950 OSTI 

0225-2 14:48951 OSTI; INIS 
DOE/RW/00141-— 

T1 14:49102 
DOE/S— 

0071 14:51401 
DOE/SF/00098— 

H3-Vol.1 14:49654 


TI90000583 MF-800 
TI90000855 MF-800 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE89017564 MF-800 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90000744 MF-900 

NTIS, PC A04/MF A01; OSTI; Order software 
packages from National Energy Software 
Center, Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. 
Order documentation without complete pack- 
age from NTIS.; GPO Dep. 

NTIS, PC A10/MF A01; OSTI; Order software 
packages from National Energy Software 
Center, Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. 
Order documentation without complete pack- 
age from NTIS.; GPO Dep. 

NTIS, PC AO5/MF A01; OSTI; Order software 
packages from National Energy Software 
Center, Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. 
Order documentation without complete pack- 
age from NTIS.; GPO Dep. 


DE89016917 PC-350 


H3-Vol.2 14:49655 DE89016966 


H3-Vol.3 14:49656 DE89016965 


DOE/SF/16306— 


14:49172 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


_ 


DE89017445 MF-231 


88-148-Rev.1 
88-160 
88-178 
89-9 
89-16 
89-20 
89-26 
89-34 
89-36 
89-40 
89-42 


89-48 
89-83 
DPST- 
86-797-Vol.1 
86-797-Vol.2 
89-269 
89-308 
DTH-LET-RE- 
88-3 
88-4-Pt.1 
88-4-Pt.2 
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14:48952 
14:48953 
14:48954 
14:48955 
14:49788 
14:48956 
14:49348 
14:49874 
14:48896 
14:49069 
14:49410 
14:49070 


14:49066 
14:49411 


14:50697 
14:50737 
14:48957 
14:48958 


14:49722 
14:49681 
14:49682 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


See WSRC-RP-89-26 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A23/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A07 


we eh th th eh oh ok 


a a a 


mmmm mm mmimm mmmmmm nm m 
—_~ — 


a ok ok ok 


$888 88 8888 8888888 8 


DE89010471 
DE89012521 
DE89010472 
DE89010448 
DE89017869 
DE89010449 
DE89010462 


DE89017852 
DE89017856 
DE90000660 
DE89017854 


DE89014148 
DE90000659 


DE89017666 
DE89017667 
DE90000596 
DES0000656 


DE90706414 
DE90706412 
DE90706413 


MF-721 
MF-721 
MF-721 
MF-721 
MF-704 
MF-721 
MF-706 


MF-711 
MF-700 
MF-704 
MF-731; 
MF-705 
MF-700 
MF-704 


MF-702 
MF-702 
MF-721 
MF-701 





EPA- 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


DTH-LFK-F— 
88-01 14:49657 NTIS (US Sales Only), PC A04/MF A01 DE90706426 
ECS-SR- 
26 14:50697 See DPST-86-797-Vol.1 
26 14:50737 See DPST-86-797-Vol.2 
EDR- 
14232 14:49721 See DOE/NASA-0336-1 
EEO-ED- 
113/R07 14:49688 NTIS (US Sales Only), PC AO3/MF A01 DE90709231 
123/124 14:49658 NTIS (US Sales Only), PC A03/MF A01 DE90709222 
124/158 14:49689 NTIS (US Sales Only), PC A03/MF A01 DE90709226 
126/290 14:49690 NTIS (US Sales Only), PC AO03/MF A01 DE90709227 
136/62 14:49659 NTIS (US Sales Only), PC AOS/MF A01 DE90709223 
137/68 14:49660 NTIS (US Sales Only), PC A03/MF A01 DE90709224 
140/189 14:49691 NTIS (US Sales Only), PC A03/MF A01 DES0709230 
145/85 14:49692 NTIS (US Sales Only), PC A03/MF A01 DE90709237 
180/225 14:49693 NTIS (US Sales Only), PC A03/MF A01 DE90709235 
182/108 14:49694 NTIS (US Sales Only), PC A03/MF A01 DE90709228 
183/207 14:49661 NTIS (US Sales Only), PC A03/MF A01 DE90709221 
194/143 14:49135 NTIS (US Sales Only), PC A04/MF A01 DE90709219 
195/250 14:49662 NTIS (US Sales Only), PC A03/MF A01 DE90709225 
210/220 14:49136 NTIS (US Sales Only), PC AO3/MF A01 DE90709218 
216/213 14:49695 NTIS (US Sales Only), PC A03/MF A01 DE90709236 
220/232 14:49696 NTIS (US Sales Only), PC A03/MF A01 DE90709232 
225/239 14:49697 NTIS (US Sales Only), PC A03/MF A01 DES90709229 
226/178 14:49698 NTIS (US Sales Only), PC AO3/MF A01 DE90709233 
43/106 14:49134 NTIS (US Sales Only), PC A03/MF A01 DE90709220 
EGG- 
2505-Vol.2 14:49491 See NUREG/CR-4977-Vol.2 
2514 14:49490 See NUREG/CR-4967 
2555-Vol.1 14:49492 See NUREG/CR-5273-Vol.1 
2555-Vol.2 14:49493 See NUREG/CR-5273-Vol.2 
2555-Vol.3 14:49495 See NUREG/CR-5373-Vol.3 
EGG-M- 
88272 14:49453 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE89016198 
89021 14:50043 NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE89016361 
89174 14:49190 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE89016188 
89175 14:49191 NTIS, PC A02/MF A01 - OSTI DE89016321 
EH- 
32 14:49716 See PB—89-205355/XAB 
ENEA-DOC-DISP-— 
87-1 14:49242 NTIS (US Sales Only), PC AO7/MF A01 DE89793142 
87-3 14:49454 NTIS (US Sales Only), PC AO6/MF A01 DE89793143 
88-1 14:49243 NTIS (US Sales Only), PC A03/MF A01 DE89793145 
88-2 14:49397 NTIS (US Saies Only), PC AO6/MF A01 DE89793144 
ENEA-RT-COMB-— 
89-5 14:48959 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90605628 
INIS 
ENEA-RT-PAS— 
88-24 14:50854 NTIS (US Sales Only), PC AO3 DE89761989 
88-27 14:49699 NTIS (US Sales Only), PC A03/MF A01 DE89761954 
89-10 14:51414 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DE90603239 
INIS 
ENEA-RT-TIB— 
85-5 14:50738 NTIS (US Sales Only), PC AO3/MF A01 DE89761953 
86-22 14:50044 NTIS (US Sales Only), PC AO2/MF A01 DE89761929 
EPA- 
450/2-89/009 14:50645 See PB-89-196398/XAB 
450/3-89/011 14:50348 See PB-89-203715/XAB 
450/3-89/015 14:50349 See PB—89-203723/XAB 
450/3-89/12 14:50346 See PB-89-203673/XAB 
450/3-89/14 14:50347 See PB—-89-203681/XAB 
450/3-89/18 14:50350 See PB—-89-203749/XAB 
600/3-89/056 14:50617 See PB—89-198253/XAB 
600/J-87/479 14:50621 See PB—89-201842/XAB 
600/J-87/480 14:50622 See PB-89-201867/XAB 
600/J-88/286 14:50614 See PB—-89-197693/XAB 
600/J-88/288 14:50722 See PB-89-198022/XAB 
600/J-89/023 14:50721 See PB-89-198006/XAB 
600/J-89/043 14:50612 See PB-89-197461/XAB 
600/J-89/052 14:50720 See PB-89-197511/XAB 
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600/J-89/053 14:50719 See PB-89-197503/XAB 
600/J-89/067 14:50613 See PB-89-197487/XAB 
600/J-89/071 14:50616 See PB-89-198030/XAB 
EPA/AA/SDSB- 
89/01 14:49727 See PB-89-196349/XAB 
EPA/ROD/R- 
01-88/026 14:50763 See PB-—89-206247/XAB 
02-88/061 14:50768 See PB-89-206296/XAB 
02-88/063 14:50778 See PB-89-214399/XAB 
02-88/070 14:50764 See PB-89-206254/XAB 
02-88/071 14:50765 See PB-89-206262/XAB 
02-88/072 14:50769 See PB-89-206304/XAB 
02-88/075 14:50770 See PB—89-206312/XAB 
03-88/047 14:50772 See PB—-89-206338/XAB 
03-88/048 14:50759 See PB-89-206205/XAB 
03-88/050 14:50767 See PB-89-206288/XAB 
03-88/055 14:50758 See PB-89-206197/XAB 
03-88/057 14:50646 See PB-89-206189/XAB 
04-88/042 14:50771 See PB-89-206320/XAB 
05-88/075 14:50762 See PB-89-206239/XAB 
05-88/078 14:50761 See PB—-89-206221/XAB 
05-88/080 14:50760 See PB-89-206213/XAB 
05-88/085 14:50757 See PB-89-206163/XAB 
06-88/04 1 14:50753 See PB-89-204804/XAB 
06-88/043 14:50754 See PB-89-204812/XAB 
09-88/024 14:50756 See PB-89-204861/XAB 
09-88/025 14:50755 See PB-89-204853/XAB 
10-88/016 14:50777 See PB-89-206395/XAB 
EPA/ROD/RO-— 
3-88/051 14:50776 See PB-89-206387/XAB 
3-88/059 14:50775 See PB-89-206379/XAB 
3-88/060 14:50774 See PB-89-206361/XAB 
3-88/061 14:50773 See PB—89-206353/XAB 
6-88/045 14:50766 See PB—-89-206270/XAB 
EPRI-CU- 
6495 14:49663 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-EL- 
6474 14:49213 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6509 14:49214 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-EN- 
6468 14:50890 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6511 14:50698 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-GS- 
6303 14:49200 See DOE/NE/34076-T4 
6460 14:48809 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6470 14:49137 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6478 14:48838 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6486 14:48810 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6489 14:48775 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6491 14:49552 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6520 14:49202 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-NP- 
2511-CCM-A-Vol.1- 14:49455 Research Reports Center, Box 50490, Palo Alto, 
Rev.3 CA 94303 
2511-CCM-A-Vol.2- 14:49456 Research Reports Center, Box 50490, Palo Alto, 
Rev.3 CA 94303 
2511-CCM-A-Vol.3- 14:49457 Research Reports Center, Box 50490, Palo Alto, 
Rev.3 CA 94303 
4947-SR 14:49244 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
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EUR- 


Report Abstract Source of Order Distribution 
Number Number Availability E Number Category 


5566 14:49458 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49349 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49245 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49381 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49382 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6472 14:49459 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6480-Vol.9 14:49496 See NUREG/CR-5395-Vol.9 
6497-M 14:49373 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6500 14:50258 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6501 14:48962 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49374 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49350 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49246 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49203 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49351 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
14:49279 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6554 14:49383 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-NP/GS— 
6327 14:49352 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-P- 
6510 14:49633 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
ESC- 
48 14:49634 Netherlands Energy Research Foundation ECN, 
P.O. Box 1, 1775 ZG Petten, Netherlands 
ESL-TR- 
88-22 14:50588 See UCRL-21210 
ETDE-IT- 
89-02 14:51207 NTIS (US Sales Only), PC A04/MF A01 DE89793196 
89-06 14:48963 NTIS (US Sales Only), PC AO2/MF A01 DE89793197 
89-16 14:49460 NTIS (US Sales Only), PC AO4/MF A01 DE89793191 
89-23 14:49353 NTIS (US Sales Only), PC A13/MF A01 DE89793241 
ETDE-mf- 
9761893 14:49639 NTIS (US Sales Only), PC A03/MF A01 DE89761893 
976938 14:49700 NTIS (US Sales Only), PC AOS/MF A01 DE89761938 
9914865 14:48839 NTIS (US Sales Only), PC AO5/MF A01 DE89914865 
ETDE/CA-MS— 
BT31-2-1990-Ill-13 14:49569 Energy, Mines and Resources Canada, Com- 
munications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A 0E4; $20.00; OTHER COUN- 
TRIES: $24.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 


14:49265 See SK87115 


14:48964 NTIS (US Sales Only), PC A11/MF A01 
14:49313 NTIS (US Sales Only), PC AO8&/MF A01 
14:49314 | NTIS (US Sales Only), PC AO9/MF A01 
14:49315 NTIS (US Sales Only), PC AO6/MF A01 
14:48912 NTIS (US Sales Only), PC AO5/MF A041 
14:49103 NTIS (US Sales Only), PC AO7/MF A01 
14:48913 NTIS (US Sales Only), PC AO3/MF A01 
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FEI- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


FEI- 
1869 14:49067 _ NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DE90604938 
INIS 
1905 14:49354 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DE90605399 
INIS 


1920 14:49316 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90605507 
Ss 


FMPC-SOFT— 
001 14:50599 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89016325 
FNAL-TM- 
1601 14:50259 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE89016708 
FNAL/C-— 
89/149 14:50994 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017882 
89/180-T 14:51010 NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. .99: DE90000142 
89/181 14:50395 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017883 
89/183 14:50364 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE89017884 
FRNC-TH- 
3439 14:49196 NTIS (US Sales Only 
3440 14:49151 NTIS (US Sales Only 
3441 14:49152 NTIS (US Sales Only), PC A08/MF A01 DE89908086 
3477 14:48800 NTIS (US Sales Only), PC A17/MF A01 DE90708158 


), PC AO7/MF A01 DE89908084 
), 
f 

3482 14:49701 NTIS (US Sales Only), PC A11/MF A01 DE89908087 
), 
i 
)» 
Ds 


PC A10/MF A01 DE90708166 


3484 14:50340 NTIS (US Sales Only), PC A11/MF A01 DE89908085 
3503 14:49197 NTIS (US Sales Only), PC AO6/MF A01 DE90708159 
3510 14:48855 NTIS (US Sales Only), PC A14 DE89908054 
3522 14:49153 NTIS (US Sales Only), PC AO6/MF A01 DE90708165 
FTD-ID(RS)T- 
0106-89 14:50502 See AD-A-208901/9/XAB 
FhG-IWM-W- 
5/82 14:49789 Copy held by UB/TIB Hannover. 
GA-A- 
19666 14:49642 NTIS, PC A07/MF A01 - OSTI; GPO Dep. .99: DE90000528 
GANIL-A- 
89-01 14:50365 NTIS (US Sales Only), PC AO2/MF A01 DE90707131 
89-04 14:50420 NTIS (US Sales Only), PC AO2/MF A01 DE90707130 
89-05 14:50396 NTIS (US Sales Only), PC A02/MF A01 DE90707129 
GANIL-P-— 
89-05 14:51167 NTIS (US Sales Only), PC A03/MF A01 DE90707119 
89-06 14:51092 NTIS (US Sales Only), PC A03/MF A01 DE90707121 
89-07 14:51089 NTIS (US Sales Only), PC A03/MF A01 DE90707122 
GAO/NSIAD- 
88-162FS 14:49603 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
GAO/RCED- 
89-103 14:48864 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-51 14:49635 | US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-60 14:48845 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-67 14:49604 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-80 14:49629 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-82FS 14:48817 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-88FS 14:49412 | US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
89-91FS 14:48863 US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877 
GARRETT- 
31-8071(1) 14:49720 See DOE/NASA-0335-1 
GKSS- 
88/E/74 14:49790 | GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.) 
89/E/4 14:50045 = Special print from Nucl. Geophys. (1988) v. 2(4) 
p. 231-245. 
GL-TR- 
89-0130 14:50953 See AD-A-208421/8/XAB 
89-0131 14:50954 See AD-A-208505/8/XAB 
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Report 
Number 


GMD- 


294 
320 
322 
333 


GRE 


89/0156 


GSF— 


20/88 


GSF 


89-14 
89-17 
89-19 
89-20 
89-51 (prepr.) 
89-53(prepr.) 
89-54(prepr.) 
89-55(prepr.) 
89-56(prepr.) 


89-57 (prepr.) 
89-58(prepr.) 


89-59(prepr.) 


89-60(prepr.) 
89-61 (prepr.) 


8801 


HETA- 


87-017-1949 
87-232-1948 


HW- 


23177-Del. 
76153 


IAE- 


4683-7 


4718-3 


IAEA-AL- 


018 


IAEA-CN- 


44/\-|-3 
50/A-7-10 


IAEA-INFCIRC— 


335(Add.3) 


336(Add.4) 
368 


IAEA-NAHRES— 


1 


IAEA-TECDOC— 


499 


Abstract 
Number 


14:50319 
14:51593 
14:50318 
14:51592 
14:49702 
14:50855 
14:51168 
14:50964 
14:51169 
14:51170 
14:51171 
14:51172 
14:49114 
14:51173 
14:51143 


14:50520 
14:50965 


14:51146 
14:51174 
14:50481 
14:49122 


14:50620 
14:50619 


14:50739 
14:49384 


14:51415 
14:51559 


14:50675 


14:51413 


14:51489 


14:51613 


14:51613 


14:49068 


14:50046 


14:49461 
14:49219 
14:51560 
14:49464 


14:49467 


Source of 
Availability 


See PB-89-197669/XAB 
See PB—-89-197677/XAB 
See PB-89-197651/XAB 
See PB-89-197594/XAB 


NTIS, PC AO8/MF A01 - OSTI 
NTIS (US Sales Only), PC AO7/MF A01 


Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

NTIS (US Sales Only), PC AO6/MF A01 

NTIS (US Sales Only), PC AQ9/MF A01 

NTIS (US Sales Only), PC AO8/MF A01 

Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

NTIS (US Sales Only), PC A03/MF A01 

Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.) 


NTIS (US Sales Only), PC A04/MF A01 


See PB-89-200992/XAB 
See PB-89-200984/XAB 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 


See DOE/ET/5301 7-75 
See SAND-89-1376C 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

See IAEA-INFCIRC—335(Add.3) 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A14/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO7/MF A011 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A17/MF A01 - OSTI; 
INIS 


Order 
Number 


DE90000017 


DE90707423 


DE90707482 
DE90707481 
DE90707594 


DE90707387 


DE90707383 
DE90707382 


DE89772175 


DE89016492 
DE90000091 


DE90603243 


DE90605658 


DE90602538 


DE90602918 


DE90602591 


DE90603840 


DE90601634 
DE90602746 
DE90602929 
DE90602758 


DE90604939 


IAEA-TECDOC— 


Distribution 
Category 
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ic— 


Report 
Number 


ic— 


89/54-Rev. 


ICCR- 
8801 
8802 
8803 
8804 
8805 


Abstract 
Number 


14:51377 


14:48818 
14:48819 
14:48776 
14:48756 
14:48757 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only 


PC AO6/MF A01 
PC AO6/MF A01 


PC AO6/MF A01 
PC AO6/MF A01 


GPO 
Dep. 


Order 
Number 


DE90600721 


DE89760423 
DE89760424 
DE89760425 
DE89760426 
DE89760427 


Distribution 
Category 


( ) 
( ), 
NTIS (US Sales Only), PC AO5/MF A01 
( ), 
( ), 


NTIS (US Sales Only 

lIEACR- 
17 14:50600 IEA Coal Research, 14-15 Lower Grosvenor 
Place, London, SW1W OEX, England 

IEE- 
8802 14:48842 NTIS (US Sales Only), PC A03/MF A01 - Avail- 
able from The Inst. of Energy Economics, 
Dai-10 Mori biru 10F, 1-18-1, Toranomon, 
Minato-ku, Tokyo 

NTIS (US Sales Only), PC A03/MF A01 - Avail- 
able from The Inst. of Energy Economics. 
Dai-10 Mori biru 10F, 1-18-1, Toranomon, 
Minato-ku, Tokyo 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 


DE89760348 


DE89760368 


8804 14:48866 

SR202 14:48872 
IEE-IC— 

87 14:48867 
IEE-SR- 

203 14:48873 
lEIE- 

8802 14:50241 
IFE/KR/E- 

89/001 

89/002 
IFVE-OEIUNK— 

88-198 


DE89772358 
DE89760373 
NTIS (US Sales Only), PC AO4/MF A01 DE89772359 
NTIS (US Sales Only), PC AO7/MF AO1 DE89772357 
NTIS (US Sales Only), PC AOS/MF A01 DE89760166 


14:49703 
14:48848 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


DE90706474 
DE90706473 


14:51011 DE90603550 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


IFVE-OTF— 


88-201 14:51012 NTIS (US Sales Only), PC AO2/MF A011 - OSTI; 


INIS 


DE90603551 


va 14:49793 NTIS (US Sales Only), PC A18/MF A01 - OSTI; DE90602327 
ena Sales Only), PC A03/MF A01 - OST]; 
“nen Sales Only), PC A03/MF A01 - OSTI; 
Nie WS Sales Only), PC A03/MF A014 - OSTI; 
wre aie Sales Only), PC A03/MF A01 - OSTI; 
wns (US Sales Only), PC AO9/MF A01 - OSTI; 
wns us Sales Only), PC A03/MF A01 - SSTI; 
nris (US Sales Only), PC AO5/MF A01 - OSTI; 
wns ws Sales Only), PC A03/MF A01 - OSTI; 
urease Sales Only), PC A03/MF A01 - OST]; 
wns as Sales Only), PC A03/MF A01 - OSTI; 
"neas Sales Only), PC AO8/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A11/MF A01 - OSTI; 


101 14:49910 DE90602420 


14:50067 DE90602259 


14:50547 DE90602871 


14:49794 DE90602350 


14:50226 DE90602305 


14:49908 DE90602401 


14:49328 DE90602684 


14:49909 DE90602421 


14:49791 DE90602379 


14:50066 DE90602260 


14:50225 DE90602306 


14:49792 DE90602328 


14:49331 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 


DE90602687 
14:49318 DE90602688 


98 14:49329 DE90602685 
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75 
77 
81 
IL/ENR/BE- 
87/02(89) 
INDC(EUR)— 
023/G 
INDC(GDR)- 
055/LJ 
INDC(JPN)- 
126/L 
INIS-BR- 
1361 
1362 
1610 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 


INIS-SU- 
111/A 


117 


118 


127 
129 
130 


INIS-XN— 
184 


Abstract 


Number 


14:49795 


14:49319 


14:49332 


14:49623 


14:51083 


14:51175 


14:51099 


14:51051 


14:51013 


14:51233 


14:51378 


14:49801 


14:50521 


14:51296 


14:50314 


14:50823 


14:50857 


14:50858 


14:49284 


14:51607 


14:50548 


14:49739 


14:50242 


14:51402 


14:50069 


14:50032 


14:51301 


14:50934 


14:49740 


14:50077 


14:49741 


14:50935 


14:49468 


Source of 

Availability 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 


See PB-89-208078/XAB 
See NEANDC(E)-302-U-Vol.3-EURATOM 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See JAERI-M-89-107 


NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO5/MF A014 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A16/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
nein aie Sales Only), PC AO8/MF A01 - OSTI; 
wre aie Sales Only), PC AO6/MF A01 - OSTI; 
NTIS Us Sales Only), PC AO6/MF A01 - OSTI; 


NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
wris a8 Sales Only), PC AO5/MF A01 - OSTI; 
wris as Sales Only), PC AO6/MF A01 - OSTI; 
NTIS (Us Sales Only), PC AO6/MF A011 - OSTI; 


NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AOS/MF A014 - OSTI; 
INIS 


NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO5/MF A014 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
whe ase Sales Only), PC A17/MF A01 - OSTI; 
whe as Sales Only), PC A04/MF A011 - OSTI; 
wrie ue Sales Only), PC A08/MF A01 - OST]; 
ween Sales Only), PC A04/MF A011 - OSTI; 
wae Sales Only), PC A12/MF A011 - OSTI; 
wris (US Sales Only), PC A04/MF A01 - OSTI; 
NTIS Us Sales Only), PC A20/MF A014 - OSTI; 


NTIS (US Sales Only), PC AO4/MF A011 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A011 - OSTI; 
INIS 


Order 
Number 
DE90602329 
DE90602689 


DE90602690 


DE90602191 


DE90602983 
DE90602174 
DE90600819 
DE90601791 
DE90602356 
DE90602862 
DE90601983 
DE90602658 
DE90602635 
DE90602501 
DE90602502 
DE90602779 
DE90602920 


DE90602872 


DE90705920 
DE90705922 
DE90705911 
DE90705916 
DE90705919 
DE90705917 
DE90705914 
DE90705915 
DE90705918 
DE90705921 


DE90705912 


DE90601762 


INIS-XN— 


Distribution 
Category 
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INIS-XN— 

Report 

Number 
186 
187 


188 


194 
195 
196 
197 
198 


INIS-mf- 
11538 


11540 

12005 
INP- 

1290/PS 


IPNO-DRE- 
88-25 


057.11B 
057.14 
lYaF— 
88-117 
88-123 
88-126 
88-139 
88-143 
88-148 


88-150 


Abstract 
Number 


14:51614 
14:51615 
14:49104 
14:50837 
14:49469 
14:49105 
14:49106 
14:49107 
14:49108 
14:49109 
14:49110 
14:49111 


14:49112 


14:49802 
14:51055 
14:48897 


14:51342 


14:51093 


14:51463 
14:51426 


14:50511 
14:50512 


14:50859 


14:49398 


14:49248 
14:49249 
14:50834 
14:50833 
14:51581 
14:50995 
14:51428 
14:51429 
14:50423 
14:51430 


14:50549 
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Source of 
Availability 


NTIS (US Sales Only), PC A04/MF A01 
wre as Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
wre. ae Sales Only), PC A02/MF A01 
wre qs Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS. wus Sales Only), PC A03/MF A01 
nTis (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
nris (US Sales Only), PC A02/MF A01 
NTIS (Us Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A22/MF A01 
INIS 

NTIS (US Sales Only), PC A14/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A21/MF A01 
INIS 


NTIS (US Sales Only), PC AO8/MF AO1 


NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See CNIC—00158 
See CNIC—00197 


- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 


- OSTI; 
- OSTI; 


- OSTI; 


Bundesgesundheitsamt, Neuherberg (Germany, 


F.R.). Inst. fuer Strahlenhygiene 


NTIS (US Sales Only), PC AO3/MF AO1 
INIS 


NTIS (US Sales Only), PC A03/MF A01 
INIS 

NTIS (US Sales Only), PC A04/MF A01 
INIS 


See PB-89-195887/XAB 
See PB-89-195879/XAB 


NTIS (US Sales Only), PC A03/MF A01 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


- OSTI; 


- OSTI; 


- OSTI; 


- OSTI; 


Order 
Number 


DE90601748 
DE90601765 
DE90601751 
DE90601752 
DE90602915 
DE90601753 
DE90601754 
DE90601755 
DE90601756 
DE90601759 
DE90601760 
DE90601749 


DE90601757 


DE90602357 
DE90601827 
DE90707291 


DE90603044 


DE90701550 


DE90001022 
DE90701756 


DE90605511 


DE90602766 


DE90602767 


DE90605649 
DE90603598 
DE90603328 
DE90603368 
DE90605368 
DE90603329 


DE90605600 


Distribution 
Category 





Report 
Number 


88-151 
88-162 
88-70 
89-11 


JA- 
6195 
6235 
6267 

JAERI-M- 
89-022 
89-024 
89-107 


JINR-E- 
17-88-475 


17-88-510 
17-88-517 
17-88-624 
18-88-530 
2-88-218 
2-88-495 


Jue 

2270 

2275 
Juel-Spez— 

497 

499 

505 
K/CG- 

1077/V1 
K/DSRD- 

155 

99 
K/QT- 

282 
KCP-— 


613-4025-Rev. 


613-4099 

613-4126 

613-4130 

613-4185 

613-4201 
KEK- 

88-17 
KFK- 

4492 

4509 

4515 

4558 
KFKE- 

1989-35/C 
KE 

1986-6 


KMSF-U— 
1871 

KUL-TF— 
89/15 

LA— 
10778-MS 


Abstract 
Number 


14:50424 
14:50482 
14:51427 
14:51431 
14:50296 
14:50297 
14:50299 
14:51476 
14:48991 
14:51099 
14:51388 
14:51389 
14:51390 
14:51368 
14:51391 
14:51387 
14:51023 
14:50315 
14:50343 
14:50425 
14:51080 
14:50522 
14:49624 


14:51608 
14:51582 


14:51561 
14:50262 
14:50263 
14:50264 
14:50265 
14:50575 
14:50266 
14:50483 
14:51347 
14:50996 
14:49071 
14:50523 
14:50940 


14:49848 


14:51454 


14:51029 


14:48992 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
nris (Us Sales Only), PC A03/MF A01 - OSTI; 
Nris (Us Sales Only), PC A04/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


See AD-A-208492/9/XAB 
See AD-A-208493/7/XAB 
See AD-A-208645/2/XAB 


NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 

Japan Atomic Energy Research Institute, Tokai- 
mura, Naka-gun, Ibaraki-ken 319-11, Japan 


NTIS (US Sales Only), PC A02/MF A01 - OST]; 
INIS 

NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
NTis (US Sales Only), PC AO3/MF A01 - OSTI; 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
NTIS (Us Sales Only), PC AO2/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 


NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC A12/MF A014 
NTIS (US Sales Only), PC AO6/MF A01 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


_ 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


—_— — 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


_ 


888888 8 88 8 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


mmmmm mn m mm m 


= ok otk ok ot od 


NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC AO7/MF AO‘ 
NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


See DOE/DP/40152-22 


See UWThPh-1989-21 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. E 1.99: 


Order 
Number 


DE90605363 
DES0605386 
DE90603247 


DE90603248 


DE90701677 
DE90701712 


DE90602952 
DE90602936 
DE90602953 
DE90603502 
DE90602954 
DE90602955 
DE90603539 
DE90707480 
DE90707484 
DES90707483 
DE90707596 
DE90707592 
DE390000753 


DE89014842 
DE890085 11 


DE89009955 


DE89017707 
DE89017706 
DE90000880 
DE89017705 
DE89017704 
DE89017703 


DE90701704 
DE90707532 
DE90707530 
DE90707288 
DE90707677 
DE90000722 


DE90602382 


DE89017904 


LA- 


Distribution 
Category 


MF-721 
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LA- 


Order Distribution 
Number Category 


Report Abstract Source of 
Number Number Availability 


P3 
2S 


10905-MS-Pt.2-Rev. 14:50330 NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE90000093 


10996-MS 
11591-MS 
11627-MS 
11663-MS 
11669-MS 
11674-M 

11676-MS 


14:48820 
14:48993 
14:50231 
14:48994 
14:48995 
14:50524 
14:50331 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE89011119 
DE90000875 
DE90000884 
DE89017905 
DE89017906 
DE90000870 
DE89017907 


PC-721 
MF-714 
MF-814 
MF-802 
MF-706 


mmmmmmmmm 
aS ee te ae ee ce eee ee 
888888888 


11678-MS 1451583 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11700-MS 14:48948 See DOE/HWP-90 
LA-SUB-— 
89-2 14:48996 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
LA-UR- 


DE90000542 MF-705 


oo 


DE89017665 MF-706 


710 


89-1065 
89-1713 
89-1851 
89-1971 
89-2025 
89-2550 
89-2551 
89-2560 
89-2613 
89-2619 
89-2622 
89-2714 
89-2720 
88-2768 
89-2808 
89-2876 
89-2895 
89-2930 
89-2937 
89-2946 
89-3017 
89-3018 
89-3019 
89-3020 
89-3024 
89-3029 
89-3031 
89-3037 
89-3041 


89-3053 
89-3058 
89-3060 


89-3095 
89-3105 
89-3136 
89-3140 


89-3143 
89-3155 
89-3159 
89-3161 
89-3169 
89-3188 


89-3221 


89-3231 
89-3250 
89-3303 
89-3330 
89-354 
89-635 
89-895 


LAL- 


88-26 
89-02 
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14:49117 
14:50920 
14:51618 
14:49174 
14:49175 
14:50558 
14:50559 
14:51585 
14:50582 
14:50793 
14:50560 
14:50232 
14:50584 
14:50004 
14:50966 
14:49683 
14:51555 
14:49849 
14:50399 
14:50267 
14:50176 
14:49850 
14:50967 
14:51432 
14:51477 
14:49851 
14:49852 
14:51369 
14:51478 


14:51586 
14:51348 
14:50177 


14:48997 
14:49853 
14:51587 
14:50525 


14:51349 
14:51588 
14:51215 
14:50982 
14:49118 
14:49854 


14:51370 


14:51350 
14:51433 
14:51216 
14:48998 
14:50914 
14:51584 
14:50957 


14:50997 
14:50398 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS: GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A13/MF A01 
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7097-1-21-1988 

LUNTDX-NTMX- 
7009-1-27-1988 
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Number 
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14:49664 
14:49855 
14:50426 
14:50427 
14:50428 
14:49665 
14:50429 
14:50550 
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14:50400 
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14:50006 
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14:50692 


14:50527 


14:50910 


14:51351 


14:50955 
14:51196 
14:51081 


14:51082 


14:50824 


14:51081 
14:51082 
14:51196 
14:50484 


14:50485 


Source of 
Availability 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO9/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


See PB—89-191373/XAB 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


Landesanstalt fuer Immissionsschutz des Landes 
Nordrhein-Westfalen, Essen (Germany, F.R.) 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


See AD-A-—208760/9/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See LUIP—8813 
See LUIP-—8814 
See LUIP—8808 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 
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14:49569 
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14:50528 
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Availability Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


HM Stationery Office, London, UK, price Pound 
5.50 


See ETDE/CA-MS-BT31-2-1990-III-13 
See NEB-SS-NE1-1988F 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 


See AD-A-208780/7/XAB 


Also published in Z. Phys., C (Sep 1989) v. 
44(2) p. 175-186. 

Max-Planck-Institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner- 
Heisenberg-inst. fuer Physik 

Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner- 
Heisenberg-inst. fuer Physik 


See AD-A-208395/4/XAB 
See AD-A-208396/2/XAB 


NTIS (US Sales Only), PC AO3/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 


See DOE/NASA-0335-1 
See DOE/NASA-0336-1 


See AD-A-208603/1/XAB 


National Council on Radiation Protection and 
Measurements, 7910 Woodmont Avenue, 
Bethesda, MD 20814 


Also available from H.M. Stationery Office, Lon- 
don, price Pound 12.00. 


NTIS (US Sales Only), PC A04/MF A01 - OSTI 
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National Energy Board, Regulatory Support Of- 
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NTIS (US Sales Only), PC A05 

NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
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NTIS (US Sales Only), PC AOS/MF A041 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AOS/MF A041 
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Number 
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14:49274 
14:49363 
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14:49276 


14:49399 
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14:49263 
14:49488 
14:49489 
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14:49490 
14:49491 
14:49072 
14:49264 
14:49492 
14:49493 
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Order 


NUREG/CR-— 


Distribution 


Source of 
Availability 


NTIS (US Sales Only), PC AO5/MF A01 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


See CNIC—00232 
See CNIC—00266 
See CNIC—00267 
See CNIC—00273 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 
NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A11/MF A01 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 


INIS 
See AD-A-208318/6/XAB 


See AD-A-208381/4/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 
See CNIC—00191 


NTIS, PC A22/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A16/MF A01 - GPO; OSTI; INIS 
NTIS, PC A18/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC A11/MF A01 - GPO - OSTI 

NTIS, PC AO6/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A23/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 


NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A23/MF A01 - GPO; OSTI; INIS 
NTIS, PC A99/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A07/MF A01 - GPO; OSTI; INIS 
NTIS, PC A07/MF A01 - GPO - OSTI 

NTIS, PC AO5/MF A01 - GPO - OSTI 

NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A18/MF A01 - GPO; OSTI; INIS 
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7189017595 
T189017520 
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T189017625 
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TI90000581 
TI90000038 
TI90000010 
T190001032 


Category 


ERA Vol. 14, No. 23 713 





NUREG/CR- 


Report 
Number 


5373-Vol.3 

5390 

5395-Vol.9 
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14:49496 
14:50270 
14:49497 
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14:49012 


14:50678 
14:49013 


Source of 
Availability 


NTIS, PC A21/MF A01 - GPO; OSTI; INIS 
NTIS, PC AO6/MF A01 - GPO; OSTI; INIS 
NTIS, PC A13/MF A01 - GPO; OSTI; INIS 
NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A011 - GPO - OSTI 

NTIS, PC A07/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 
NTIS, PC A04/MF A01 - GPO; OSTI; INIS 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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Number 


T189016008 
T189017593 
T189016580 
T189017594 
T1I89017669 
TI90000039 
T190000040 
T189017596 


DE89017836 
DE90000199 


DE90000074 


Distribution 
Category 


4026 14:49215 NTIS (US Sales Only), PC A02/MF A01 - OSTI 

4037 14:50345 NTIS (US Sales Only), PC A03/MF A01 - OSTI 

4054 14:49858 NTIS (US Sales Only), PC A03/MF A01 - OSTI 
OEFZS-A- 

1418 14:50874 the Austrian Research Centre Seibersdorf, A- 


DE90000117 
DE90000075 


OPTIMITURVE- 
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14:48821 


14:49498 


14:51118 
14:50825 
14:49375 
14:51150 
14:49139 
14:50431 
14:51091 
14:49325 
14:49859 
14:50794 
14:49320 
14:49499 
14:49860 
14:49156 
14:49500 
14:51481 
14:51482 
14:51140 
14:51197 
14:51483 
14:50795 
14:49501 
14:49502 
14:50679 
14:50796 
14:50432 
14:50271 
14:49330 
14:49140 
14:50605 
14:50079 


14:50606 
14:51353 
14:49563 
14:51484 
14:50272 
14:51371 
14:51084 
14:49157 
14:50008 
14:50655 
14:51610 
14:50607 
14:51354 
14:50317 
14:49861 
14:50797 


2444 Seibersdorf (Austria) 


NTIS (US Sales Only), PC AO3/MF AO1 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A011 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AQ2/MF A014 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
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See 88888888888 


DE90706448 
DE89015648 


DE89017510 
DE89017499 
DE89017425 
DE89017504 
DE89017503 
DE89017493 
DE89017497 
DE89017465 
DE89017496 
DE89017485 
DE89017464 
DE89017460 
DE89017420 
DE89017365 
DE89017459 
DE89017502 
DE89017501 
DE89017498 
DE89015546 
DE89017500 
DE89017461 
DE89017475 
DE89017477 
DE89017471 
DE89017476 
DE89017481 
DE89017473 
DE89017470 
DE89016578 
DE89017508 
DE89017566 


DE89017565 
DE89017568 
DE89016808 
DE89017483 
DE89017507 
DE89017780 
DE90000089 
DE90000131 
DE90000090 
DE90000087 
DE90000078 
DE90000088 
DE89017506 
DE90000023 
DE90000796 
DE90000664 





PB 


Report Abstract Source of Order Distribution 
Number Number Availability k Number Category 


3382 14:50875 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90000795 MF-408 
3385 14:51217 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 99: DE90000098 MF-411 
3387 14:50180 NTIS, PC A02/MF A01 - OSTI; GPO Dep. .99: DE90000729 MF-250 
3389 14:48894 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90001003 MF-400 
ORNL/NSIC— 
200-Vol.8-No.7 14:49323 See NUREG/CR-2000-Vol.8-No.7 
ORNL/RASA- 
88/65 14:50680 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE89017394 
ORNL/Sub-— 
85-27486/2 14:49669 NTIS, PC A08/MF A01 - OSTI; GPO Dep. 99: DE89015660 
87-SA193/1 14:49264 See NUREG/CR-5226 
ORNL/TM— 
10147/V3 14:49008 See NUREG/CR-4708-Vol.3 
10353 14:49014 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE90000192 MF-512 
10439 14:50681 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 99: DE89017453 MF-511 
11105 14:49494 See NUREG/CR-5340 
11122 14:49594 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 99: DE89015676 MF-630 
11248 14:49730 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 99: DE89017779 MF-334 
9593-Vol.6-No.1 14:49263 See NUREG/CR-4219-Vol.6-No.1 
ORNL/TR- 
89/34 14:49503 NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. .99: DE89017591 MF-400; 
MF-406 
OZ-P- 
89/04 14:51026 See UM-P-89/10 
PATENTS-USA-— 
4,833,048 14:49561 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 
4,829,828 14:50339 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 
4,834,497 14:50732 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 
4,835,395 14:50746 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 
4,835,787 14:51552 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 
PB- 
89-186712/XAB 14:50748 NTIS, PC AO9/MF A01 
89-191217/XAB 14:49595 NTIS, PC A18/MF A01 
89-191225/XAB 14:49596 NTIS, PC A21/MF A01 
89-191373/XAB 14:50692 NTIS, PC A13/MF A01 
89-192538/XAB 14:50715 NTIS, PC AO6/MF A01 
89-192991/XAB 14:50608 NTIS, PC A13/MF A01 
89-193320/XAB 14:50609 NTIS, PC AOS/MF A01 
89-193387/XAB 14:50716 NTIS, PC AO5/MF A01 
89-193437/XAB 14:50717 NTIS, PC AO8/MF A01 
89-194278/XAB 14:50610 NTIS, PC AO6/MF A01 
89-194658/XAB 14:50941 NTIS, PC A05/MF A01 
89-194716/XAB 14:50942 NTIS, PC AOS/MF A01 
89-195010/XAB 14:50749 NTIS, PC AO5/MF A01 
89-195036/XAB 14:50611 NTIS, PC AO6/MF A01 
89-1951 92/XAB 14:50354 NTIS, PC A04/MF A01 
89-195200/XAB 14:50750 NTIS, PC AO8/MF A01 
89-195465/XAB 14:49670 NTIS, PC AO5S/MF A01 
89-195481/XAB 14:50826 NTIS, PC A12/MF A01 
89-195879/XAB 14:50833 NTIS, PC A03/MF A01 
89-195887/XAB 14:50834 NTIS, PC A03/MF A01 
89-196349/XAB 14:49727 NTIS, PC A04/MF A01 
89-196398/XAB 14:50645 NTIS, PC AO6/MF A01 
89-197149/XAB 14:50718 NTIS, PC A05/MF A01 
89-197362/XAB 14:50321 NTIS, PC AO5/MF A01 
89-197461/XAB 14:50612 NTIS, PC A02/MF A01 
89-197479/XAB 14:49728 NTIS, PC A02/MF A01 
89-197487/XAB 14:50613 NTIS, PC A03/MF A01 
89-197503/XAB 14:50719 NTIS, PC A02/MF A01 
89-197511/XAB 14:50720 NTIS, PC A03/MF A01 
89-197594/XAB 14:51592 NTIS, PC EE02/MF A01 
89-197651/XAB 14:50318 NTIS, PC EE03/MF A014 
89-197669/XAB 14:50319 NTIS, PC EE03/MF A01 
89-197677/XAB 14:51593 NTIS, PC EE04/MF A0O1 
89-197685/XAB 14:50891 NTIS, PC A02/MF A01 
89-197693/XAB 14:50614 NTIS, PC A02/MF A01 


ERA Vol. 14, No. 23 715 





PB- 


te ern 
Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


89-197701/XAB 14:48777. NTIS, PC A02/MF A01 
89-197719/XAB 14:50615 NTIS, PC AO2/MF A01 
89-197776/XAB 14:49210 NTIS, PC A02/MF AO1 
89-198006/XAB 14:50721 NTIS, PC A03/MF A01 
89-198014/XAB 14:48778 NTIS, PC A03/MF A01 
89-198022/XAB 14:50722 NTIS, PC A02/MF A01 
89-198030/XAB 14:50616 NTIS, PC A03/MF A01 
89-198253/XAB 14:50617 NTIS, PC AO6/MF A01 
89-198279/XAB 14:50892 NTIS, PC A03/MF A01 
89-198790/XAB 14:50618 NTIS, PC A03/MF A01 
89-198899/XAB 14:48869 NTIS, PC A16/MF A01 
89-200299/XAB 14:50686 NTIS, PC AS9/MF E08 
89-200547/XAB 14:49640 NTIS, PC AO5/MF A01 
89-200679/XAB 14:49636 NTIS, PC AO5/MF A01 
89-200711/XAB 14:48856 NTIS, PC AO4/MF AO1 
89-200968/XAB 14:48844 NTIS, PC A04/MF AO1 
89-200984/XAB 14:50619 NTIS, PC A03/MF A01 
89-200992/XAB 14:50620 NTIS, PC A03/MF A01 
89-201008/XAB 14:50893 NTIS, PC A02/MF A01 
89-201438/XAB 14:48822 NTIS, PC A03/MF A01 
89-201446/XAB 14:48823 NTIS, PC A03/MF A01 
89-201461/XAB 14:48824 NTIS, PC A03/MF A01 
89-201842/XAB 14:50621 NTIS, PC A02/MF A01 
89-201867/XAB 14:50622 NTIS, PC AO2/MF AO1 
89-202386/XAB 14:50894 NTIS, PC A03/MF A01 
89-203657/XAB 14:49597 NTIS, PC A04/MF A01 
89-203673/XAB 14:50346 NTIS, PC A03/MF A01 
89-203681/XAB 14:50347 NTIS, PC A03/MF A01 
89-203715/XAB 14:50348 NTIS, PC A03/MF AO1 
89-203723/XAB 14:50349 NTIS, PC AO4/MF AO1 
89-203749/XAB 14:50350 NTIS, PC A03/MF A01 
89-203764/XAB 14:50751 NTIS, PC A03/MF A01 
89-203806/XAB 14:50752 NTIS, PC A03/MF A01 
89-203947/XAB 14:50723 NTIS, PC AO4/MF A01 
89-204069/XAB 14:49588 NTIS, PC A13/MF A01 
89-204077/XAB 14:49589 NTIS, PC A13/MF AO1 
89-204804/XAB 14:50753 NTIS, PC A04/MF A01 
89-204812/XAB 14:50754 NTIS, PC AO5/MF A01 
89-204853/XAB 14:50755 NTIS, PC AO6/MF A01 
89-204861/XAB 14:50756 NTIS, PC AO03/MF AO1 
89-205181/XAB 14:50724 NTIS, PC A03/MF AO1 
89-205355/XAB 14:49716 NTIS, PC AOS/MF A01 
89-205405/XAB 14:50351 NTIS, PC A14/MF A01 
89-205413/XAB 14:48880 NTIS, PC A03/MF AO1 
89-205439/XAB 14:48879 NTIS, PC A11/MF AO1 
89-205579/XAB 14:48813 NTIS, PC A03/MF AO1 
89-205587/XAB 14:48825 NTIS, PC AO3/MF A01 
89-205595/XAB 14:48826 NTIS, PC AO03/MF A01 
89-205793/XAB 14:49671 NTIS, PC EEO5/MF A01 
89-205884/XAB 14:51594 NTIS, PC EEO7/MF A01 
89-2061 63/XAB 14:50757 NTIS, PC AOS 
89-2061 89/XAB 14:50646 NTIS, PC AO9/MF AO1 
89-206197/XAB 14:50758 NTIS, PC AO5/MF A01 
89-206205/XAB 14:50759 NTIS, PC AOS/MF A01 
89-206213/XAB 14:50760 NTIS, PC AO6/MF A01 
89-206221/XAB 14:50761 NTIS, PC AO5/MF A01 
89-206239/XAB 14:50762 NTIS, PC AO7/MF A01 
89-206247/XAB 14:50763 NTIS, PC AO5/MF A01 
89-206254/XAB 14:50764 NTIS, PC AO6/MF AO1 
89-206262/XAB 14:50765 NTIS, PC AO5/MF A01 
89-206270/XAB 14:50766 NTIS, PC AO4/MF A01 
89-206288/XAB 14:50767 NTIS, PC A03/MF A01 
89-206296/XAB 14:50768 NTIS, PC A04/MF A01 
89-206304/XAB 14:50769 NTIS, PC A03/MF A01 
89-2063 12/XAB 14:50770 NTIS, PC A03/MF AO1 
89-206320/XAB 14:50771 NTIS, PC A04/MF A01 
89-206338/XAB 14:50772 NTIS, PC A03/MF AO1 
89-206353/XAB 14:50773 NTIS, PC AO5S/MF A01 
89-206361/XAB 14:50774 NTIS, PC A03/MF A01 
89-206379/XAB 14:50775 NTIS, PC AO6/MF A0O1 
89-206387/XAB 14:50776 NTIS, PC AO5/MF A01 
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89-206395/XAB 1450777 NTIS, PC AO6/MF A01 
89-206460/XAB 14:50623 NTIS, PC AOS/MF A01 
89-207336/XAB 1450725 NTIS, PC AO3/MF A01 
89-207922/XAB 14:50624 NTIS, PC AOS/MF A01 
89-208078/XAB 14:49623 NTIS, PC AO3/MF A01 
89-214399/XAB 14:50778 NTIS, PC AOS/MF AO1 
89-862601/XAB 1450779 | NTISPC NO1/MF NO1 
89-862734/XAB 14:49216 | NTISPC NO1/MF NOt 
89-863096/XAB 14:50625  NTISPC NO1/MF NOt 
89-863187/XAB 14:49217 NTISPC NO1/MF NOt 
89-863336/XAB 1450009  NTISPC NO1/MF NOt 
89-863385/XAB 14:49159 | NTISPC NO1/MF NOt 
89-863500/XAB 14:50726  NTISPC NO1/MF NOt 
89-863831/XAB 14:50273 | NTISPC NO1/MF NOt 
89-8664 12/XAB 14:49705  NTISPC NO1/MF NO1 
89-866586/XAB 14:48859 | NTISPC NO1/MF NO1 
89-866669/XAB 14:49706  NTISPC NO1/MF NOt 
89-866701/XAB 1450727 NTISPC NO1/MF NOt 
89-866719/XAB 1450641 | NTISPC NO1/MF NO1 
89-866792/XAB 14:50010 | NTISPC NO1/MF NOt 
89-866826/XAB 14:50626  NTISPC NO1/MF NOt 
89-866834/XAB 1450627 NTISPC NO1/MF NOt 
89-866883/XAB 14:50895  NTISPC NO1/MF NOt 
89-867014/XAB 14:48881 NTISPC NO1/MF NO1 
89-867022/XAB 14:50322  NTISPC NO1/MF NOt 
89-867063/XAB 14:49726  NTISPC NO1/MF NOt 
89-867220/XAB 1450011 NTISPC NO1/MF NOt 
89-867352/XAB 14:49707 NTISPC NO1/MF NOt 
89-867410/XAB 14:48914  NTISPC NO1/MF NOt 
89-867428/XAB 14:48915 | NTISPC NO1/MF NO1 
89-867436/XAB 14:48870 | NTISPC NO1/MF NOt 
89-867683/XAB 1450012  NTISPC NO1/MF NOt 
89-867709/XAB 14500138 | NTISPC NO1/MF NOt 

PHR-E 
620 14:50352 NTIS (US Sales Only), PC AOS/MF AO1 DE89772322 
625 1450353 NTIS (US Sales Only), PC AOS/MF AO1 DE89772323 
626 14:50728 NTIS (US Sales Only), PC AO4/MF AO1 DE89772324 

PINSTECH/NCD- 
113 1450080 NTIS (US Sales Only), PC AOS/MF A01 - OSTI; DE90602261 

INIS 

PIRSEM- 
2080 14:49160 NTIS (US Sales Only), PC AO2/MF A01 DE89908080 
3261 14:49161 NTIS (US Sales Only), PC AO3/MF A01 DEs9908083 
3269 14:49162 NTIS (US Sales Only), PC AO2/MF AO1 DE89908081 

PKWG/P- 
(87)302 14:49271 See CEGB-TPRD/B-0937/R87 

PNL- 
6108 14:49559 NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
6240 14:49072 See NUREG/CR-5004 
6442 1450741 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


DE90000647 MF-212 


mim 
8 8 


DE90000867 MF-702; 
MF-721 
DE89017838 MF-707 
DE90000914 MF-721 
DE90000526 MF-350 
DE90000639 MF-502 
DE89017837 
DE90000913 MF-512 


6450-22-HEDR 14:50876 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
6812 14:50274 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
6878-Vol.3 14:49672 NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
6894 14:49015 NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
6903 14:50014 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
6960 14:49016 NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
6970 14:49012 See NUREG/CR-5431 

6973 14:50729 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


ah ak od od ot ot 


sseseeeees 8 Beeees 


DE90001006 MF-502; 
MF-507 
DE89017663 MF-721 
DE89017902 MF-500 
DE90000857 MF-812 
DE90000865 MF-411 
DE90000910 MF-350 
DE90000911 MF-607 
DE90000912 MF-721 
DE89017754 MF-245 
DE90000907 MF-502 
DE90000527 MF-402 


6974 14:50682 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
6977 14:49637 NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
6981 14:49017 NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
6993 14:51403 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
6995 14:49673 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
6996 14:51230 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
6997 14:49018 | NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
6998 14:50341 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
7101 14:50587 NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
7110 14:49299 NTIS, PC AO8&/MF A01; OSTI; INIS; GPO Dep. 
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1024/TR-950 
PSP- 

1969 

1975 
PU- 

0001 
RAND-N- 

2662-AF 

2769-AF 
RCM- 

00389 
RCNP-P— 

101 
REG/G- 

3.50-Rev.1 


RPI/DC-TR- 


5 
RSE 
0266-1 
0269-1 
0269-2-Vol.1 
0269-2-Vol.2 
SAAS— 
371 


SAIC— 
89/1478 
SAND- 
86-2084-Vol.4-Rev.1- 
Pt.1 
86-2084-Vol.4-Rev.1- 
Pt.2 
87-0388 
88-0100C 
88-0993C 
88-1958C 
88-2483C 
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Abstract 

Number 

14:49019 
14:51435 
14:51485 
14:50958 
14:51436 
14:51437 
14:51438 
14:48837 


14:48947 
14:48946 


14:51163 


14:49732 
14:49602 


14:50742 
14:50369 


14:49626 
14:49324 


14:49073 
14:50642 
14:50921 
14:50275 
14:49862 
14:50896 


14:51087 
14:49708 
14:51562 


14:50983 
14:48882 


14:50683 


14:51563 


14:49951 


14:48943 
14:48943 
14:48944 
14:48945 


14:50827 


14:50270 
14:49488 
14:49489 


14:49020 
14:50276 
14:51486 
14:50277 
14:50561 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
See DOE/PC/90751-T3 


See DOE/ET/33006—042 
See DOE/ET/33006—039 


See CNIC—00183 


See AD-A-208307/9/XAB 
See AD-A-208308/7/XAB 


NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO6/MF A01 


NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO4/MF A01 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO3/MF AO1 


NTIS (US Sales Only), PC AO4/MF A011 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See AD-A-208273/3/XAB 


See DOE/CH/10378—1 
See DOE/CH/10378—1 
See DOE/CH/10378-2-Vol.1 
See DOE/CH/10378—2-Vol.2 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See NUREG/CR-5415 

See NUREG/CR-4550-Vol.4-Rev.1-Pt.1 

See NUREG/CR-4550-Vol.4-Rev.1-Pt.2 

NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 


DE89016525 
DE90000874 
DE90000850 
DE90000888 
DE90000851 
DE90000849 


DE90000887 


DE90707390 
DE90001021 


TI90000500 
7189017825 


DE89017718 
DE89017719 
DE89017714 
DE89017716 
DE89017715 
DE89017589 


DE90605650 
DE90706404 
DE90602933 


DE90706439 
DE90706438 


DE90602558 


DE90602934 


DE90605245 


DE90000928 
DE90000672 
DE90000773 
DE89014740 
DE90000668 


Distribution 
Category 


MF-517 


PC-420; 
PC-427 
PC-420 
PC-427 
PC-420 
PC-420; 
PC-427 
PC-427 


MF-706 
MF-702 
MF-703 
MF-707 
MF-706 
MF-707 


MF-721 
MF-722 
MF-421 


MF-741 





Report 
Number 


88-2490C 
88-2601C 
88-2721C 
88-3429C 
88-3472C 
88-7122 

89-0044C 
89-0101C 
89-0153C 
89-0478C 
89-0495C 
89-0498C 
89-0724C 
89-0748 

89-0750 

89-0791C 
89-0805C 
89-0836C 
89-0875 

89-0930C 
89-0991C 


89-1011C 
89-1090C 
89-1125C 
89-1170C 
89-1196 

89-1232C 
89-1276C 
89-1376C 
89-1382C 
89-1433C 
89-1443 

89-1559C 
89-1626C 
89-1684C 
89-1686C 
89-1749C 
89-1956C 
89-2064C 
89-2223C 
89-2232C 


89-2261 -Pt.1 
89-2261 -Pt.2 


89-2401C 

89-2405C 

89-7077C 

89-8247 

89-8646 
SBI-R- 

199 


SCIENTIFIC— 
5 

SEGJ- 
8802 

SERI/SP- 
220-3314 


SERI/STR- 
211-3510 
211-3545 

SGD- 
536-PT-1 
536-PT-2 

SINRE- 
0011 
0014 
0015 
0016 


Abstract 
Number 


14:50915 
14:48779 
14:48780 
14:50015 
14:51595 
14:48943 
14:49504 
14:51487 
14:50576 
14:50536 
14:49021 
14:49863 
14:50931 
14:50016 
14:50656 
14:49194 
14:49198 
14:49864 
14:49560 
14:49505 
14:51355 


14:49865 
14:51488 
14:50562 
14:50552 
14:49022 
14:48849 
14:50332 
14:51489 
14:50333 
14:48878 
14:50932 
14:50553 
14:50334 
14:51596 
14:48781 
14:51611 
14:49506 
14:51439 
14:48782 
14:49866 
14:50577 
14:50578 
14:48801 
14:51490 
14:48783 
14:50335 
14:49867 


14:50897 


14:50937 
14:50922 


14:49170 


14:49163 
14:49164 


14:50942 
14:50941 


14:48892 
14:49272 
14:50312 
14:49362 


Source of 
Availability 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC AO2/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
See DOE/CH/10378—1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC AO2/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 


NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO8/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A12/MF A01 
NTIS, PC A25/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


Available on loan from 
Roskilde. 


- OSTI 

- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OSTI 

; OSTI; INIS; GPO Dep. 
- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

; OSTI; INIS; GPO Dep. 
- OSTI; GPO Dep. 


- OSTI 

; OSTI; INIS; GPO Dep. 
- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

; OSTI; INIS; GPO Dep. 
; OSTI; INIS; GPO Dep. 
- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

; OSTI; INIS; GPO Dep. 
- OSTI; GPO Dep. 

- OSTI; GPO Dep. 

- OSTI; GPO Dep. 


Risoe Library, DK-4000 


See AD-A-208334/3/XAB 


NTIS (US Sales Only), 


NTIS, PC A03/MF A014 


NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 


PC A15/MF A01 


- OSTI; GPO Dep. 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


See PB-89-194716/XAB 
See PB-89-194658/XAB 


See CNIC—00153 
See CNIC—00186 
See CNIC—00189 
See CNIC—00265 


5 
8 


mmmm 
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Order 
Number 


DE89014901 
DE89013154 
DE83901 1883 
DE90000671 
DE89007422 


DE89006863 
DE90000793 
DE89014484 
DE90000845 
DE90000776 
DE90000788 
DE90000798 
DE90000899 
DE90000900 
DE89014551 
DE90000670 
DE90000839 
DE90000883 
DE89010041 
DES0000669 


DE90000846 
DE89014783 
DE89016527 
DE90000667 
DE90000854 
DE8901 2567 
DE90000806 
DE89013566 
DE89013609 
DE89013066 
DE90000924 
DE89014477 
DE89015121 
DE89015740 
DE89015886 
DE89015323 
DE90000792 
DE90000794 
DE90000843 
DE90000811 
DES0001132 
DE90001133 
DE90000813 
DE90000847 
DE89013593 
DE89016672 
DES0000866 


DE89760006 


DE89009465 


DE839009421 
DE89009454 


SINRE- 


Distribution 
Category 


MF-703 
MF-108 
MF-108 
MF-706 
MF-700 


MF-414 
MF-706 
MF-700 
MF-721 
MF-704 
MF-703 
MF-704 
MF-401 
MF-253 
MF-705 
MF-704 
MF-210 


MF-705; 
MF-741 
MF-704 
MF-422 
MF-742 
MF-705 
PC-703 
MF-122 
MF-706 
MF-712 
MF-706 
MF-132 
MF-404 
MF-703 
MF-706 
MF-705 
MF-108 
MF-700 


MF-421 
MF-108 
MF-704 
MF-700 
MF-700 
MF-701 
MF-423 
MF-108 
MF-361 
MF-700 
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SINRE- 


Report 
Number 


0017 

0018 
SIP- 

0027 
SJF-Orientering— 


24 
25 
26 


SLAC— 
349 


SLAC-PUB-— 
4104 
4948 
5079 

SMC- 

0023 
0024 

SNV- 

3406 


3457 
3539 
3542 


SPE- 
19583 

SRD-R- 
427 


461 


SRL-HTS— 
89-0022 
SRL-PTD-— 
89-0018 
SSi- 
88-13 


88-14 


STF- 
1189008 


720 ERA Vol. 14, No. 23 


Abstract 
Number 


14:49364 
14:50513 


14:50417 
14:49674 
14:49023 
14:49024 


14:49025 


14:49265 


14:49293 


14:49605 
14:49606 


14:49607 


14:51064 


14:50532 
14:50403 
14:50999 


14:50849 
14:50835 


14:50743 
14:50693 
14:50908 


14:50744 


14:50915 
14:49333 


14:49868 


14:49875 


14:49038 


14:49507 


14:50877 


14:49675 
14:49131 


14:49267 


14:49266 


Source of 
Availability 


See CNIC—00271 
See CNIC—00274 


See CNIC-00188 
NTIS (US Sales Only), PC AOS/MF AO1 


NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
Ss 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO4/MF A01 - OSTI: 
INIS 


NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
See LBL—27683 


See CNIC—00190 
See CNIC—00203 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
NTis (US Sales Only), PC A03/MF A01 - OSTI; 
ne a8 Sales Only), PC A03/MF A01 - OSTI; 
NTis Us Sales Only), PC AO3/MF A01 - OSTI; 


See SAND-88-2490C 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 

wns us Sales Only), PC AO5/MF A01 - OSTI; 
INIS 

See WSRC-RP-89-268 

See WSRC-RP-89-545 

NTIS (US Sales Only), PC AO5/MF A011 - OSTI; 

wns (us Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 


Risoe Library, DK-4000 Roskilde 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


GPO 
Dep. 


Order 
Number 


DE90706406 
DE90602886 
DE90602887 


DE90602888 


DE90602768 


DE90602784 


DE90602907 
DE90602908 


DE90602909 


DE90000889 


DE89013985 
DE89013756 


DE90602559 
DE90602605 
DE90602606 


DE90602599 


DE90602691 


DE90602365 


DE90602592 


DE90602520 


DE90706472 


DE90602769 


DE90602770 


Distribution 
Category 





UCRL- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


TPR-NS— 
30-3 14:49508 GPO; $8.50 MF-607 
TR- 
9 14:50216 See AD-A-208438/2/XAB 
10 14:50217 See AD-A-208517/3/XAB 
11 14:49143 See AD-A-208325/1/XAB 
14 14:49955 See AD-A-208440/8/XAB 
20 14:50326 See AD-A-208793/0/XAB 
21 14:49892 See AD-A-208895/3/XAB 
88-117/ESD 14:50351 See PB-89-205405/XAB 
TR-EL- 
82-4/82(11.101) 14:50694 OSTI; U.S. Fish and Wildlife Service, NASA- TI90000016 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 
82-4/82(11.104) 14:50695 OSTI- US Fish and Wildlife Service, NASA- T189017509 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 
82-4/82(11.107) 14:50688 See BR-82(11.107) 
TRITA-EPP- 
88-06 14:51440 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DES0602054 
INIS 
88-11 14:50959 NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 
89-01 14:51441 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DES90602080 
INIS 


DE90602476 


TRITA-PFU- 
88-10 14:51491 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; DE90602104 
INIS 


88-12 14:51442 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; DE90602055 
INIS 

88-13 14:51443 NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


DE90602056 


TSHUNE- 
0004 14:49273 See CNIC—00201 
0005 14:49238 See CNIC—00204 
TTC- 
0774 14:50276 See SAND-88-0100C 
TsNIIAI-ON— 
5-88 14:50878 NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


DE90601327 


UCD- 
472-134 14:50828 NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
UCID— 
18538-Rev.1 14:50879 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
21330-Rev.1 14:51444 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
21651 14:50657 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
21657 14:50643 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
21686 14:50628 NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
21688 14:50658 NTIS, PC AO5/MF A01 - OSTI 
21750 14:51492 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
21751 14:50554 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
21752 14:50579 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


—_ 


DE90000901 PC-408 


DE89017751 MF-702 
DE89016697 MF-420 
DE89016698 MF-702 
DE89017752 MF-702 
DE90000905 MF-702 
DE90000863 MF-703 
DE90000862 MF-420 
DE90000861 MF-706 
DE90000860 MF-700 


ee a a 


21769 14:50629 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


21770 
21805 
21806 
21807 
21815 
UCLA/PPG— 
1252 


UCRL- 
100261 
100290 
100323 
100362 
100488 
100568 
100596 
100651 
100687 


14:51612 
14:50301 
14:50555 
14:51198 
14:51493 


14:51494 


14:50238 
14:50556 
14:50278 
14:50436 
14:50019 
14:49132 
14:50970 
14:50279 
14:49870 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


m mmmmmmmmm mmmmm m 
eee tt ot ot ot 


8 888es8e8e8 888se 8 


nm mmMmMmmMmmmm 
888888888 


DE90000858 
DES0000904 
DE90000877 
DE90000876 
DE89016701 
DE90000903 


DE90000853 


DE89017889 
DE89008039 
DE90000815 
DE90001051 
DE89017734 
DE90000785 
DE89017538 
DE89009231 
DE89017756 


MF-402 
MF-705 
MF-706 
MF-706 
MF-700 
MF-420 


PC-421; 
PC-423 


MF-700 
MF-704 
MF-700 
MF-706 
MF-700 
MF-104 
MF-701 


MF-741 
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UCRL- 


Order Distribution 
Number Category 


Report Abstract Source of 
Number Number Availability 


oD 
DH 
ro 


100718-Rev.1 14:51597 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
100832 14:50564 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


DE89017732 MF-705 
DE90000836 MF-741 


100869 
100901 
100906 
100920 
100927 
100953 
101061 
101061 
101068 


14:49871 
14:50337 
14:50303 
14:50304 
14:49872 
14:50580 
14:51598 
14:51599 
14:51556 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


DE89017536 MF-706 


DE89017887 
DE90000820 
DE90000784 
DE90000837 
DE90001054 
DE89015725 
DE89015707 
DE89013786 


MF-741 
MF-706 
MF-700 
MF-700 
MF-741 


MF-700 


101075 14:51495 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101090 14:51199 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
101103 14:51496 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101104 14:51497 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101130 14:51498 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101131-Rev.1 14:51499 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101132 14:51500 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101184 14:51501 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
101186 14:51502 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


DE90001164 MF-422 
DE90000781 MF-701 
DE89017892 MF-422 
DE90000825 MF-422 
DE90000833 MF-422 
DE90000835 MF-422 
DE90000817 MF-422 
DE90000821 MF-422 
DE90000834 MF-422 


101316 
101355-Rev.1 
101433 
101500 
101523 
101563 
101605 
101619 
101652 
101689 
101700 


101718 
101726 
101730 
101731 
101733 
101751 
101761 


101800 
101806 
101845 
101861 
101862 
101900 
101901 
101902 
101904 
15867-Vol.4 
21197 
21198 
21210 
21228 
21240 
52000-89-5/6 
53937 
53950 
96949 
98854 
98894 
99552 
99552-Rev.1 
99565 


14:50971 
14:50880 
14:50181 
14:50898 
14:50630 
14:51218 
14:48827 
14:48784 
14:51600 
14:50565 
14:50581 


14:50644 
14:50631 
14:50899 
14:50900 
14:50901 
14:50338 
14:50566 


14:50557 
14:50944 
14:50829 
14:50567 
14:50568 
14:49929 
14:49930 
14:50569 
14:49931 
14:50302 
14:50323 
14:49869 
14:50588 
14:49731 
14:50943 
14:50336 
14:50017 
14:50984 
14:50018 
14:49928 
14:50916 
14:49026 
14:49027 
14:50563 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A08/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO04/MF A01 - OSTI 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


Hote eee 
SHSHSSSSSSSSSSSSSSSSSSSSSSSSSESS 


a ek ek eh ok ok 


S888B8E8E8888 BBsEEEs 


ee eh ek eh ek eB ek ok ok otk od od 


ak ek ok ok ok od ok 


DE89017783 
DE90001052 
DE89016647 
DE89015329 
DE89016659 
DE89016507 
DE89017544 
DE89017731 
DE89016542 
DE90000786 
DE89017890 


DE90001056 
DE89017785 
DE90000191 
DE90000189 
DE89017896 
DE89017894 
DE90001050 


DE90001008 
DE89017893 
DE90001047 
DE90000831 
DE90000832 
DE90000824 
DE90000823 
DE90000829 
DE90000827 
DE89017524 
DE89017540 
DE89017539 
DE89017733 
DE89017537 
DE89017529 
DE89016931 
DE90000902 
DE89016702 
DE89017526 
DE90000826 
DE89008033 
DE89008894 
DE89013261 
DE90000822 


MF-700 
MF-610 
MF-700 


MF-402 
MF-705 
MF-114 
MF-109 
MF-705 
MF-701 
MF-703; 
MF-741 
MF-600 
MF-402 
MF-702 
MF-708 
MF-408 
MF-706 
MF-706; 
MF-701 
MF-706 
MF-700 
MF-407 


MF-704 
MF-704 
MF-741 
MF-704 
MF-704 
MF-706 
MF-706 


MF-111 
MF-700 
PC-700 
PC-704 
MF-705 
MF-704 


MF-702 
MF-722 
MF-721 
MF-741 


Mmmm mMmMmMmMmmmmm OOM MMMM MMM mMmMm Mmm mMmmm OMMM MMMM MMMM MMMM MMMM MOM MMMM oMmmmm 


S8888888888 


ak ok od oh 


99984 14:50809 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
UM-P- 
89/10 1451026 NTIS (US Sales Only), PC AO3/MF A01 - OSTI: 
INIS 


DE90001049 MF-600 
DE90601090 
UNC-WRRE- 


88-239 14:50717 See PB—89-193437/XAB 
88-242 14:50716 See PB-89-193387/XAB 
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Report 
Number 


USAFOEHL- 
89-010EQ0178BEF 
USGS-OFR- 
89-208 
89-329 


89-92 
UUIP- 
1187 
1191 
UVA- 
527381 
UWIS/DC/TR- 
89/2 
UWThPh- 
1989-7 
1989-12 
1989-15 
1989-18 
1989-20 
1989-21 
1989-23 
1989-24 
1989-25 
1989-26 
1989-27 
1989-28 
1989-31 
1989-32 
1989-33 
1989-34 
1989-36 


VTT-TIED— 
929 


931 


964 

993 
VTT-TUTK— 

606 

607 

608 

613 
VW-FMT-— 

8605-V/5 

8701-V/5 
WCCP-R- 

88-03 
WHC-EP-— 

0083-1 


Abstract 

Number 

14:50342 
14:48840 
14:50917 
14:49028 
14:51356 


14:50233 


14:50212 
14:49952 
14:50945 
14:51392 
14:51027 
14:51028 
14:51393 
14:51029 
14:51394 
14:51030 
14:51031 
14:51395 
14:51396 
14:51397 
14:51032 
14:51065 
14:51398 
14:51399 


14:51033 


14:49294 
14:50537 


14:50324 
14:49717 


14:49709 
14:49211 
14:49710 
14:49718 


14:49711 
14:50632 


14:50570 


14:49029 


Source of 
Availability 


See AD-A-208701/3/XAB 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

OSTI; U.S. Geological Survey, Books and 
Open-File Reports Section, Box 25425 Fed- 
eral Center, Denver, CO 80225 

NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


See DOE/ER/13943-1 

See AD-A-208288/1/XAB 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
wre 48 Sales Only), PC A02/MF A01 - OSTI; 
unis qs Sales Only), PC A03/MF A01 - OSTI; 
wris (us Sales Only), PC A03/MF A01 - OSTI; 
wris (US Sales Only), PC A03/MF A01 - OSTI; 
nris (Us Sales Only), PC AO2/MF A01 - OSTI; 
wre (us Sales Only), PC A02/MF A01 - OSTI; 
NTis (US Sales Only), PC A02/MF A01 - OSTI; 
wns (Us Sales Only), PC A03/MF A01 - OSTI; 
ian Sales Only), PC A03/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A011 - OSTI; 
INIS 

NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC AO7/MF A01 


NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO7/MF AO1 
NTIS (US Sales Only), PC AO4/MF AO‘ 
NTIS (US Sales Only), PC AO8/MF A01 


Copy held by UB/TIB Hannover. 
Copy held by UB/TIB Hannover. 


See AD-A-208276/6/XAB 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


E 1.99: 


Order 
Number 


DE90000502 
TI90000662 

DE89017523 
DE90601986 


DE90602307 


DE90603457 
DE90602969 
DE90603540 
DE90603582 
DE90602956 
DES90603583 
DE90602957 
DE90603541 
DE90603558 
DE90602958 
DE90602959 
DE90602960 
DE90603542 
DE90602987 
DE90602937 
DE90602961 


DE90603543 


DE90602785 
DE90602874 


DES90706443 
DE90706447 


DE90706446 
DE90706445 
DE90706444 
DE90706442 


DE90000915 


WHC-EP— 


Distribution 
Category 


MF-510 
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WHC-EP-— 


Report 
Number 


0182-14 
0182-15 
0249 

0264 
0287-Vol.1 
0287-Vol.2 
0287-Vol.3 
0287-Vol.4 

WHC-SA- 

0601 


Abstract 
Number 


14:49030 
14:49031 
14:49032 
14:50684 
14:49033 
14:49034 
14:49035 
14:49036 


14:50280 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC E99/MF E20 - OSTI; GPO Dep. 
NTIS, PC E99/MF E20 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


o® 
2 DH 
2S 


Beseseee 


Order 
Number 


DE90001123 
DE90001097 
DE90001122 
DE90001124 
DE89017765 
DE89017819 
DE89017820 
DE89017821 


DE89016055 


Distribution 
Category 


MF-721 
MF-721 
MF-721 
MF-602 
MF-721 
MF-721 
MF-721 
MF-721 


MF-706 


DE90001257 MF-423 
DE90000111 MF-404 


0647 14:51503 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
0667 14:49873 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
WHC-SP- 


os at ab 
838 


DE90001259 MF-701 


—s 
© 
© 


0245 14:50533 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


WSRC-RP— 
89-0544 
89-9 
89-199 
89-26 
89-268 
89-269 
89-333 
89-47 
89-517 
89-519 
89-541 
89-545 


89-547-Rev.1 


14:50660 
14:49037 
14:50730 
14:49874 
14:49875 
14:50659 
14:49876 
14:49413 
14:49877 
14:49414 
14:51601 
14:49038 
14:49039 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A19/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


_ 


DE90000652 
DE89017830 
DE89017858 
DE90000654 
DE90000591 
DE90000655 
DE89017859 
DE90000658 
DE90000651 
DE89017839 
DE89017846 
DE90000653 
DE90000589 


MF-703 
MF-721 
MF-702 
MF-704 
MF-704 
MF-703 
MF-704 
MF-706 
MF-701 
MF-700 
MF-705 
MF-721 
MF-721 


DES0000590 MF-704 
DE89017857 MF-731 


tsb hab oth tat aah ee at 
S8ESSSSESSEEss 8 


89-584 14:50020 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
89-65 14:49115 | NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
- 2407 14:50281 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
ety 14:50685 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DE90602442 
88-02 14:49040 NTs (US Sales Only), PC A04/MF A01 - OSTI; DE90602466 
88-03 14:49878 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90602366 
88-07 14:49041 NTs (US Sales Only), PC A04/MF A01 - OSTI; DE90602889 
88-08 14:49042 NTIS (Us Sales Only), PC A04/MF A01 - OSTI; DE90602890 


m nM mM MM mMmMmMmMmmmm m m mmm mmmmmmmm 


oa 
© 
© 


DE90000592 PC-705 


88-11 14:50745 NTIS (US Sales Only), PC A07/MF A011 - OSTI; DE90602467 
88-12 14:49043 wn a8 Sales Only), PC A03/MF A01 - OSTI; DE90602891 
88-14 14:49879 me ase Sales Only), PC A03/MF A01 - OSTI; DE90602367 
89-02 14:49295 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; DE90602786 
89-05 14:49044 nnis (US Sales Only), PC AO5/MF A01 - OSTI; DE90602892 
89-06 14:49045 wis qe Sales Only), PC A04/MF A01 - OSTI; DE90602893 
89-07 14:49046 NTIS Us Sales Only), PC A04/MF A01 - OSTI; DE90602894 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE89000742 
DE89000955 
DE89000956 
DE89000957 
DE839000961 
DE89000963 
DE89000965 
DE89000966 
DE89000971 
DE89000977 
DE89000982 
DE89000983 
DE89000988 
DE89000998 
DE89006863 
DE89007422 
DE89007752 
DE89008013 
DE89008033 
DE89008039 
DE89008178 
DE89008511 
DE89008602 
DE89008894 
DE89009023 
DE89009231 
DE89009290 
DE89009357 
DE89009421 
DE89009454 
DE89009465 
DE89009955 
DE89010041 
DE89010448 
DE89010449 
DE89010462 
DE89010471 
DE89010472 
DE89011119 
DE8901 1676 
DE8901 1677 
DE8901 1678 
DE89011679 
DE8901 1680 
DE89011681 
DE8901 1691 
DE8901 1883 
DE89012395 
DE89012397 
DE89012521 
DE89012567 
DE89013008 
DE89013015 
DE89013066 
DE89013154 
DE89013261 
DE89013274 
DE89013288 
DE89013441 
DE89013466 
DE89013546 


Report No. 


DOE/BC-88/4 
DOE/MC/11076-2673 
DOE/MC/11076—-2674 
DOE/MC/1 1076-2675 
DOE/MC/11076-2689 
DOE/MC/11076-2683 
DOE/MC/11076—-2685 
DOE/MC/11076-2686 
DOE/MC/11076-2702 
DOE/METC—89/4088 
DOE/METC—89/0265 
DOE/METC—89/0266 
DOE/MC/11076-2701 
DOE/FC/10628—2712-Vol.2 
SAND—89-0044C 
SAND-88-3472C 
LA-UR-—89-354 
LA-UR-—89-635 
UCRL-98894 
UCRL—100290 
BNL-42309 
K/DSRD-99 
CONF-891070—1 
UCRL-99552 
DOE/NE/44139-56 
UCRL—100651 
LA-UR-—89-895 
LA-UR-—89-1065 
SERI/STR-211-3510 
SERI/STR-211-3545 
SERIVSP-220-3314 
K/QT—282 
SAND-—89-0930C 
DP-MS-88-178 
DP-MS—89-16 
DP-MS-89-20 
DP-MS-88-148 
DP-MS-88-160 
LA-—10996-MS 
DOE/MC/23277-2732 
DOE/MC/23277-2733 
DOE/FC/10625—2720 
DOE/LC/11059-2721-Vol.1 
DOE/LC/11059—2721-Vol.2 
DOE/LC/11059—2721-Vol.3 
DOE/MC/21091-2727 
SAND—88-2721C 
CONF-8910108—1 
CONF-891036-1 
DP-MS-88-148-Rev.1 
SAND—89-1232C 
CONF-891001-6 
CONF-891056—1 
SAND-—89-1433C 
SAND—88-2601C 
UCRL-—99552-Rev.1 
CONF-8910107—1 
CONF-891004—2 
LA-UR-89-1713 
LA-UR-—89-1851 
CONF-891001-5 


Order No. 


DE89013549 
DE89013566 
DE89013593 
DE89013609 
DE89013756 
DE89013786 
DE89013985 
DE89014148 
DE8901 4254 
DE89014316 
DE89014477 
DE89014484 
DE89014551 
DE89014740 
DE89014783 
DE89014842 
DE89014876 
DE89014877 
DE89014878 
DE89014901 
DE89015121 
DE89015283 
DE89015284 
DE89015285 
DE89015323 
DE89015329 
DE89015515 
DE89015540 
DE89015546 
DE89015597 
DE89015648 
DE89015660 
DE89015676 
DE89015707 
DE89015725 
DE89015740 
DE89015744 
DE89015746 
DE89015862 
DE89015886 
DE89015990 
DE89016055 
DE89016068 
DE89016163 
DE89016166 
DE89016188 
DE89016198 
DE89016222 
DE89016232 
DE89016256 
DE89016289 
DE89016321 
DE89016325 
DE89016342 
DE89016361 
DE89016367 
DE89016492 
DE89016507 
DE89016525 
DE89016527 
DE89016542 


Report No. 


CONF-891001—4 
SAND-89-1376C 
SAND-89-7077C 
SAND-89-1382C 
SLAC-PUB-4948 
UCRL-—101068 
SLAC-PUB-4104 
DP-MS-89-48 
LA-UR-—89-1971 
LA-UR-—89-2025 
SAND-89-1559C 
SAND-89-0153C 
SAND-89-0791C 
SAND-88-1958C 
SAND-89-1090C 
K/DSRD-155 
CONF-891002—1 
CONF-8910154—2 
CONF-8910154—1 
SAND-88-2490C 
SAND-89-1626C 
LA-UR-89-2560 
LA-UR-89-255 1 
LA-UR-89-2550 
SAND-89-1749C 
UCRL-101500 
DOE/ER/40413—2 
DOE/CH/10288-T4 
ORNL/FTR-3158 
DOE/RL-89-17 
ORNL-6454 
ORNL/Sub-85-27486/2 
ORNL/TM—11122 
UCRL-—101061-Rev.1 
UCRL-—101061 
SAND-89-1684C 
DOE/PC/80753-T5 
DOE/NE/37959-32 
CONF-8910155-3 
SAND-89-1686C 
DOE/MA-0382 
WHC-SA-0601 
CONF-891031-5 
CONF-8910192—1 
CONF-891031—4 
EGG-M-89174 
EGG-M-88272 
CONF-8910162—1 
CONF-8910196—1 
CONF-891053—1 
CONF-8910193—1 
EGG-M-89175 
FMPC-SOFT-—001 
LBL-27533 
EGG-M-89021 
LA-UR-89-2768 
HW-23177-Del. 
UCRL-101563 
POEF-T—3483 
SAND-89-1125C 
UCRL-—101652 


Order No. 


DE89016559 
DE89016562 
DE89016578 
DE89016593 
DE89016599 
DE89016604 
DE89016606 
DE89016613 
DE89016647 
DE89016659 
DE89016672 
DE89016697 
DE89016698 
DE89016701 
DE89016702 
DE89016708 
DE89016735 
DE89016754 
DE89016799 
DE89016802 
DE89016808 
DE89016817 
DE89016844 
DE89016860 
DE89016870 
DE89016871 
DE89016887 
DE89016888 
DE89016889 
DE89016890 
DE89016917 
DE89016931 
DE89016961 
DE89016965 
DE89016966 
DE89016968 
DE89016987 
DE89016995 
DE89016998 
DE89017228 
DE89017244 
DE89017257 
DE89017258 
DE89017259 
DE89017272 
DE89017324 
DE89017327 
DE89017359 
DE89017360 
DE89017365 
DE89017379 
DE89017392 
DE89017394 
DE89017420 
DE89017425 
DE89017443 
DE89017444 
DE89017445 
DE89017446 
DE89017453 
DE89017457 


Report No. 


DOE/ER/13541-T1 
DOE/ER/60515—338-Pt.1 
ORNL/FTR-3348 
LA-UR-89-2720 
LA-UR-89-2622 
LA-UR-89-2619 
LA-UR-89-2613 
LA-UR-89-2895 
UCRL-—101433 
UCRL-101523 
SAND-89-8247 
UCID~—21330-Rev.1 
UCID—21651 
UCID-21807 
UCRL-53950 
FNAL-TM—1601 
DOE/ER/13747-5 
LA-UR-89-2937 
DOE/CE/15290-T5 
BNL-NUREG—42998 
ORNL/FTR-3359 
DOE/RL-89-20 
CONF-8910199—1 
CONF-8904269—1 
CONF-8904268-1 
CONF-891027—1 
DOE/DP-0053 
DOE/DP-0054 
DOE/DP-0055 
DOE/DP-0056 
DOE/SF/00098—-3-Vol.1 
UCRL-52000-89-5/6 
DOE/PE-0091 
DOE/SF/00098—-H3-Vol.3 
DOE/SF/00098-H3-Vol.2 
LA-UR-89-2930 
LA-UR-89-2808 
LA-UR-89-2876 
LA-UR-89-2714 
BNL-52184 
CONF-8910162-3 
CONF-8910162-2 
CONF-89091 89-1 
CONF-891027—2 
DOE/ER/45191-6 
CONF-880882—Absts. 
DOE/OR/21400—-T393 
DOE/ER/60550-3 
DOE/ER/60654—2 
ORNL/FTR-3078 
DOE/ER/60547-—4 
DOE/ER/13979-1 
ORNL/RASA-88/65 
ORNL/FTR-3036 
ORNL/FTR-2850 
DOE/ER/6081 9-1 
DOE/ER/60719-1 
DOE/SF/16306—-17 
A-3602 
ORNL/TM—10439 
DOE/ET/33006—042 
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DE89017458 


Order No. 


DE89017458 
DE89017459 
DE89017460 
DE89017461 
DE89017464 
DE89017465 
DE89017470 
DE89017471 
DE89017473 
DE89017475 
DE89017476 
DE89017477 
DE89017481 
DE89017483 
DE89017485 
DE89017493 
DE89017496 
DE89017497 
DE89017498 
DE89017499 
DE89017500 
DE89017501 
DE89017502 
DE89017503 
DE89017504 
DE89017506 
DE89017507 
DE89017508 
DE89017510 
DE89017522 
DE89017523 
DE89017524 
DE89017526 
DE89017529 
DE89017536 
DE89017537 
DE89017538 
DE89017539 
DE89017540 
DE89017544 
DE89017549 
DE89017559 
DE89017561 
DE89017564 
DE89017565 
DE89017566 
DE89017568 
DE89017569 
DE89017571 
DE89017573 
DE89017576 
DE89017582 
DE89017589 
DE89017591 
DE89017598 
DE89017601 
DE89017606 
DE89017608 
DE89017609 
DE89017612 
DE89017615 
DE89017616 
DE89017623 
DE89017629 
DE89017630 
DE89017639 
DE89017640 
DE89017644 
DE89017645 
DE89017646 
DE89017649 
DE89017650 


Report No. 


DOE/ET/33006-039 


ORNL/FTR-3086 
ORNL/FTR-301 1 
ORNL/FTR-3188 
ORNL/FTR-2982 
ORNL/FTR-2949 
ORNL/FTR-3294 
ORNL/FTR-3269 
ORNL/FTR-3285 
ORNL/FTR-3262 
ORNL/FTR-3276 
ORNL/FTR-3267 
ORNL/FTR-3284 
ORNL/FTR-3360 
ORNL/FTR-2974 
ORNL/FTR-2927 
ORNL/FTR-2952 
ORNL/FTR-2930 
ORNL/FTR-3139 
ORNL/FTR-2636 
ORNL/FTR-3168 
ORNL/FTR-3110 
ORNL/FTR-3109 
ORNL/FTR-2878 
ORNL/FTR-2871 
ORNL/FTR-3376 
ORNL/FTR-3366 
ORNL/FTR-3353 
ORNL/FTR-2529 
DOE/ER/60636—2 
USGS-OFR-89-92 
UCRL-—15867-Vol.4 
UCRL-96949 
UCRL-21240 
UCRL-—100869 
UCRL-21228 
UCRL-—100596 
UCRL—21198 
UCRL-21197 
UCRL-101605 
DOE/NV/10366-9 
DOE/ER/60246-T2 
DOE/ER/13978-1 
DOE/RW/00141-T1 
ORNL/FTR-3356 
ORNL/FTR-3354 
ORNL/FTR-3357 
CONF-8903143-5 
CONF-890982—1 
CONF-8906150—4 
CONF-8909189-2 
CONF-8710108-2 
RFP-4362 
ORNL/TR-89/34 
BNL-42495 
BNL-43038 
BNL-43102 
BNL-42649 
BNL-42361 
BNL-43127 
BNL-42716 
BNL-43159 
BNL-43096 
BNL-43008 
BNL-43004 


DOE/EIA-M028(89) 


DOE/PC/79921-T5 
DOE/PC/88945-T2 
DOE/PC/88918-3 
DOE/BP/63461-—2 
DOE/BP-1234 
DOE/BPA-945 
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Order No. 


DE89017652 
DE89017654 
DE89017657 
DE839017658 
DE89017661 
DE89017662 
DE89017663 
DE89017665 
DE89017666 
DE89017667 
DE89017670 
DE89017671 
DE89017672 
DE89017673 
DE89017674 
DE89017675 
DE89017676 
DE89017678 
DE89017679 
DE89017680 
DE89017682 
DE89017683 
DE89017684 
DE89017685 
DE89017686 
DE89017687 
DE89017688 
DE89017690 
DE89017691 
DE89017693 
DE89017694 
DE89017695 
DE89017696 
DE89017697 
DE839017698 
DE89017699 
DE83017700 
DE89017702 
DE89017703 
DE89017704 
DE89017705 
DE89017706 
DE89017707 
DE89017708 
DE89017710 
DE89017712 
DE89017714 
DE89017715 
DE89017716 
DE89017718 
DE89017719 
DE89017731 
DE89017732 
DE89017733 
DE89017734 
DE89017745 


DE89017748 
DE89017749 
DE89017751 
DE89017752 
DE89017754 
DE89017756 
DE89017762 
DE89017763 
DE89017765 
DE89017769 
DE89017771 
DE89017772 
DE89017775 
DE89017779 
DE89017780 


Report No. 


MLM-3604(OP) 
DOE/BP/23169—-1 
DOE/BP-1261 
DOE/BP/62314—1 
DOE/BP-—1262 
DOE/BP-40040-3 
PNL-6974 
LA-SUB-—89-2 
DPST-—86-797-Vol.1 
DPST-—86-797-Vol.2 
DOE/EIA-0226(89/06) 
CONF-8908145—1 
CONF-8908145—2 
CONF-890855-54 
CONF-8908117—2 
CONF-8908117-5 
CONF-8908117-3 
CONF-8908146—1 
CONF-890819-—26 
CONF-890815—28 
CONF-8908144—1 
CONF-8908144—2 
CONF-890819-23 
CONF-890815—29 
CONF-890819-24 
CONF-890819—21 
CONF-890819-22 
CONF-890819—25 
CONF-8907 18-29 
DOE/ER/03130—430 
CONF-890806-2 
CONF-890855-55 
CONF-890855-—56 
CONF-890855-51 
CONF-890855-—52 
CONF-890855—53 
DOE/PC/8881 8—1 
DOE/BP/37474—1 
KCP-613-4201 
KCP-613-4185 
KCP-613-4130 
KCP-613-4099 
KCP-613-4025-Rev. 
DOE/CE/15367-T4 
DOE/EIA-0438(89) 
DOE/EIA-0380(89/06) 
RFP—4342 
RFP—4357 
RFP-4353 
RFP—4308 
RFP—4337 
UCRL-101619 
UCRL-100718-Rev.1 
UCRL-21210 
UCRL-100488 
NEANDC(E)-302-U-Vol.3- 
EURATOM 
ANL-89/25 
ANL/FE-89/3 
UCID—18538-Rev.1 
UCID-21657 
PNL-6998 
UCRL—100687 
CONF-8907113-8 
CONF-890466-2 
WHC-EP-0287-Vol.1 
CONF-8908148—1 
CONF-891053—2 
CONF-8910197—2 
CONF-8909192—1 
ORNL/TM—11248 
ORNL/FTR-3367 


Order No. 


DE89017783 
DE89017785 
DE89017789 
DE89017790 
DE89017791 

DE89017792 
DE89017794 
DE89017798 
DE89017800 
DE89017803 
DE89017804 
DE89017805 
DE89017811 

DE89017812 
DE89017815 
DE89017816 
DE89017817 
DE89017819 
DE89017820 
DE89017821 

DE89017824 
DE89017828 
DE89017829 
DE89017830 
DE89017834 
DE89017835 
DE89017836 
DE89017837 
DE89017838 
DE89017839 
DE89017846 
DE89017852 
DE89017854 
DE89017856 
DE89017857 
DE89017858 
DE89017859 
DE89017869 
DE89017880 
DE89017882 
DE89017883 
DE89017884 
DE89017887 
DE89017889 
DE89017890 
DE89017892 
DE89017893 
DE89017894 
DE89017896 
DE89017902 
DE89017904 
DE89017905 
DE89017906 
DE89017907 
DE89760006 
DE89760166 
DE89760348 
DE89760368 
DE89760373 
DE89760423 
DE89760424 
DE89760425 
DE89760426 
DE89760427 
DE89761884 
DE89761885 
DE89761893 
DE89761906 
DE89761926 
DE89761929 
DE89761938 
DE89761953 


Report No. 


UCRL-—101316 
UCRL—101726 
DOE/PC/79914—-T8 
CONF-8806422—1 
DOE/PC/88801-T3 
DOE/PC/88814-T3 
DOE/PC/88919-T1 
DOE/ER/45296-2 
DOE/ER/60783—-1 
CONF-880983-39 
CONF-8907141—1 
DOE/ER/13829-2 
DOE/ER/12086—2 
DOE/ER/13532-3 
DOE/ER/45155-T1 
DOE/ER/45155-T2 
BNL-43197 
WHC-EP-0287-Vol.2 
WHC-EP-0287-Vol.3 
WHC-EP-0287-Vol.4 
CONF-890854—13 
BNL-42550 
BNL-NCS—43162 
WSRC-RP-89-9 
BNL-NCS—43161 
BNL-NCS—43163 
NVO-318 
PNL-6903 
PNL-6450-22-HEDR 
WSRC-RP-89-519 
WSRC-RP-89-541 
DP-MS-89-34 
DP-MS-89-42 
DP-MS-89-36 
WSRC-RP-89-65 
WSRC-RP-89-199 
WSRC-RP-89-333 
DP-MS-89-9 
ANL/MCS-TM-134 
FNAL/C-89/149 
FNAL/C-—89/181 
FNAL/C—89/1 83 
UCRL-—100901 
UCRL—100261 
UCRL-101700 
UCRL-101103 
UCRL—101806 
UCRL-101751 
UCRL-101733 
PNL-6977 
LA-10778-MS 
LA-11663-MS 
LA-11669-MS 
LA-11676-MS 
SEGJ-8802 
IEIE-8802 
IEE-8802 
IEE-8803 
IEE—SR202 
ICCR-8801 
ICCR-8802 
ICCR-8803 
ICCR-8804 
ICCR-8805 
CONF-8609253-—2 
CONF-8709429—-1 
ETDE-mf-9761893 
CESI-86-11 
CISE-3438 
ENEA-RT-TIB—86-22 
ETDE-mf-976938 
ENEA-RT-TIB—85-5 





Order No. 


DE89761954 
DE89761989 
DE89772175 
DE89772322 
DE89772323 
DE89772324 
DE89772350 
DE89772357 
DE89772358 
DE89772359 
DE89772373 
DE89772375 
DE89772376 
DE89772378 
DE89793142 
DE89793143 
DE89793144 
DE89793145 
DE89793148 
DE89793151 

DE89793152 
DE89793153 
DE89793154 
DE89793155 
DE89793156 
DE89793157 
DE89793158 
DE89793159 
DE89793160 
DE89793161 

DE89793162 
DE89793163 
DE89793164 
DE89793165 
DE89793166 
DE89793169 
DE89793170 
DE89793171 

DE89793172 
DE89793173 
DE89793174 
DE89793175 
DE89793176 
DE89793177 
DE89793178 
DE89793179 
DE897931 80 
DE89793182 
DE89793183 
DE897931 84 
DE89793185 
DE89793187 
DE89793189 
DE89793190 
DE89793191 

DE89793196 
DE89793197 
DE89793199 
DE89793241 

DE89908054 
DE89908076 
DE89908077 
DE89908078 
DE89908079 
DE89908080 
DE89908081 

DE89908082 
DE89908083 
DE89908084 
DE89908085 
DE89908086 
DE89908087 


Report No. 


ENEA-RT-PAS-—88-27 
ENEA-RT-PAS-88-24 
HESS-—8801 
PHRI-620 
PHRI-625 
PHRI-626 
CRIE-T-87105 
IEE-SR-203 
IEE-8804 
IEE-IC—87 
NAL-TM-587 
NAL-TR-976T 
NAL-TR-979 
NAL-TR-986 
ENEA-DOC-DISP-87-1 
ENEA-DOC-DISP-87-3 
ENEA-DOC-DISP-88-2 
ENEA-DOC-DISP-88-1 
CONF-8904 156-2 
CONF-8904156-3 
CONF-8904156—4 
CONF-8904156-5 
CONF-8904 156-6 
CONF-8904 156-7 
CONF-8904 156-8 
CONF-8904 156-9 
CONF-8904156—10 
CONF-8904 156-11 
CONF-8904 156-12 
CONF-8904 156-13 
CONF-8904156-14 
CONF-8904156-15 
CONF-8904 156-16 
CONF-8904156—17 
CONF-8904 156-18 
CONF-8904 156-19 
CONF-8904 156-20 
CONF-8604 156-2 
CONF-8904 156-22 
CONF-8904 156-23 
CONF-8904 156-24 
CONF-8904 156-25 
CONF-8904 156-26 
CONF-8904 156-27 
CONF-8904 156-28 
CONF-8904156-29 
CONF-8904 156-30 
CONF-8904 156-32 
CONF-8904 156-33 
CONF-8904 156-34 
CONF-8904 156-35 
CONF-8904 156-36 
CONF-8904 156-38 
CONF-8904156-39 
ETDE-IT—89-16 
ETDE-IT-89-02 
ETDE-IT-89-06 
CONF-8705373— 
ETDE-IT-89-23 
FRNC-TH-3510 
AFME-86-91-002 
AFME-86-91-0003-Bis 
AFME-Z-0099 
AFME-86-90-0007 
PIRSEM-—2080 
PIRSEM-3269 
AFME-85-09-1032 
PIRSEM-3261 
FRNC-TH-3439 
FRNC-TH-3484 
FRNC-TH-3441 
FRNC-TH-3482 


Order No. 


DE89914865 
DE90000001 
DE90000002 
DE90000008 
DE90000009 
DE90000012 
DE90000015 
DE90000017 
DE90000018 
DE90000019 
DE90000023 
DE90000024 
DE90000025 
DE90000028 
DE90000030 
DE90000031 
DE90000033 
DE90000034 
DE90000036 
DE90000043 
DE90000045 
DE90000046 
DE90000047 
DE90000048 
DE90000049 
DE90000050 
DE90000051 
DE90000052 
DE90000053 
DE90000055 
DE90000056 
DE90000057 
DE90000058 
DE90000059 
DE90000061 
DE90000063 
DE90000064 
DE90000065 
DE90000066 
DE90000068 
DE90000072 
DE90000074 
DE90000075 
DE90000078 
DE90000079 
DE90000080 
DE90000081 
DE90000083 
DE90000087 
DE90000088 
DE90000089 
DE3S0000090 
DE90000091 
DE90000093 
DE90000097 
DES0000098 
DE90000099 
DE90000100 
DE90000102 
DE90000103 
DE90000104 
DE90000105 
DE90000106 
DE900001 11 
DE90000113 
DE90000115 
DE900001 17 
DE90000123 
DE90000124 
DE90000125 
DE90000128 
DE90000129 


Report No. 


ETDE-mf-—9914865 
BNL-52167 
BNL-52192 
DOE/ER/13184—-3 
DOE/ER/53176—-5 
DOE/ER/13323—4 
DOE/ER/60668-2 
GRI-89/0156 
DOE/ER/60545-3 
DOE/ER/40329-3 
ORNL/FT R-3377 
BNL-—43114 
BNL-—43179 
BNL-43203 
BNL-—43177 
BNL-43164 
BNL-—43147 
BNL-—42490 
BNL-—42851 
DOE/PC/79796—-T6 
DOE/PC/79927-T3 
DOE/PC/88930-T3 
DOE/PC/79934—-T2 
DOE/PC/88943-T2 
DOE/PC/88802-T2 
DOE/PC/390751-T3 
DOE/PC/88812-T4 
DOE/PC/88941-T3 
DOE/PC/88861—T17 
DOE/PC/88859-T6 
DOE/PC/88859-T7 
DOE/ER/01198—-T37 
DOE/PC/88866—-T4 
DOE/ER/60642-—2 
DOE/ER/40515—1 
DOE/ER/04831—12 
DOE/ER/45260-3 
DOE/ER/45056-8 
DOE/ER/60550-T2 
DOE/PC/90504—-T11 
DOE/ER/45229-T2 
OA-Trans—4026 
OA-Trans—4054 
ORNL/FTR-3372 
LBL-27003 
LBL-25975 
DOE/PC/88939—4 
DOE/PC/88800—12 
ORNL/FTR-3371 
ORNL/FTR-3373 
ORNL/FTR-3368 
ORNL/FTR-3370 
HW-76153 


LA-10905-MS-Pt.2-Rev. 


DOE/ER/40270—-17 
ORNL/FTR-3385 
DOE/FTR-90000099 
DOE/FTR-90000100 
BNL-—42451 
BNL—43201 
BNL-—43200 
BNL-43210 
BNL—43205 
WHC-SA-—0667 
DOE/ER/13943—1 
DOE/NASA-—0335-1 
OA-Trans—4037 
LBL-25974 
LBL-26598 
LBL-27632 
LBL-27246 
LBL-27379 


Order No. 


DE90000131 
DE90000133 
DE90000135 
DE90000136 
DE90000137 
DE90000138 
DE90000139 
DE90000140 
DE90000141 
DE90000142 
DE90000143 
DE90000144 
DE90000145 
DE90000146 
DE90000147 
DE90000148 
DE90000150 
DE90000155 
DE90000156 
DE90000157 
DE90000160 
DE90000162 
DE90000163 
DE90000165 
DE90000168 
DE90000169 
DE90000170 
DE90000172 
DE90000173 
DE90000174 
DE90000175 
DE90000176 
DE90000177 
DES0000179 
DE90000180 
DES0000181 
DE90000182 
DE90000184 
DE90000185 
DE90000186 
DE90000187 
DE90000189 
DE90000191 
DE90000192 
DE90000196 
DE90000197 
DE90000199 
DE90000501 
DE90000502 
DE90000503 
DE90000504 
DE90000505 
DE90000507 
DE90000511 
DE90000526 
DE90000527 
DE90000528 
DE90000531 
DE90000532 
DE90000534 
DE90000535 
DE90000539 
DE90000542 
DE90000550 
DE90000552 
DE90000554 
DE90000562 
DE90000568 
DES0000569 
DE90000575 
DES0000586 
DE90000587 


Report No. 


ORNL/FTR-3369 
LBL-27683 
LBL-27303 
LBL-27375 
LBL-—25980 
LBL-27584 
LBL-27525 
LBL-27656 
LBL-27582 
FNAL/C—89/180-T 
DOE/ET/53017—75 
DOE/PC/88865-T1 
DOE/PC/88853—-T1 
DOE/ER/60863—1 
DOE/ER/60658-T1 
DOE/ER/40333-T2 
DOE/PC/88914-T1 
DOE/ER/60397-T4 
DOE/NASA-0336-1 
LALP-88-15 
DOE/ER/60218-6 
DOE/EIA—M040(89) 
ANL/APS-TM—4 
DOE/LLW-—63T 
LBL-27532 
LBL-27002 
LBL-27507 
LBL-27610 
LBL-27350 
LBL-26473 
LBL-27357 
LBL-27583 
LBL-27643 
LBL-27444 
LBL-23280 
LBL-27517 
LBL-27212 
LBL-26263 
LBL-25022-Rev. 
LBL-27478 
LBL-27159 
UCRL-101731 
UCRL-101730 
ORNL/TM—10353 
CONF-89081 17-6 
DOE/ER/40406-3 
NVO-325 
DOE/DP/40152—22 
USGS-OFR-89-208 
CONF-891007—2 
DOE/ER/13436—4 
DOE/DP/40152—24 
DOE/PC/8051 1-T16 
DOE/ER/13666-T1 
PNL-6878-Vol.3 
PNL-7110 
GA-A-19666 
BNL-—42492 
BNL-43103 
BNL-—42782 
LA-UR-89-3018 
LA-UR-89-3017 
LA-11678-MS 
LBL-26401 
LBL-26557 
LBL-27188 
CONF-8910122—1 
CONF-87081 86-7 
CONF-87081 86-8 
CONF-890902-15 
BMI/OWTD-4 
BMI/OTSP-05 
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DE90000588 


Order No. 


DES0000588 
DE90000589 
DE900005390 
DE90000591 
DE90000592 
DE90000596 
DE90000599 
DES0000600 
DES0000602 
DE90000603 
DE90000604 
DE90000605 
DE90000606 
DE90000607 
DE90000608 
DE90000610 
DES0000633 
DE90000634 
DE90000636 
DE90000639 
DE90000645 
DE90000646 
DE90000647 
DE90000651 

DE90000652 
DE90000653 
DE90000654 
DE90000655 
DE90000656 
DE90000658 
DE90000659 
DES0000660 
DE90000663 
DES0000664 
DE90000667 
DE90000668 
DE90000669 
DES90000670 
DE90000671 

DE90000672 
DE90000675 
DE90000676 
DES0000681 

DE90000682 
DE90000683 
DE90000684 
DE90000688 
DES0000689 
DE90000633 
DE90000696 
DE90000697 
DES0000698 
DE90000699 
DE90000700 
DE90000701 

DE90000703 
DE90000705 
DE390000713 
DE90000722 
DE90000725 
DE90000727 
DE90000728 
DE90000729 
DE90000740 
DE90000741 

DE90000743 
DE90000744 
DE90000745 
DE90000751 

DE90000752 
DE90000753 
DE90000754 





Report No. 


BMVOTSP-07 
WSRC-RP-89-547-Rev.1 
WSRC-RP-89-584 
WSRC-RP-89-268 
Y-2407 
DPST-89-269 
LA-UR-89-3058 
LA-UR-89-3053 
LA-UR-89-3041 
LA-UR-89-3037 
LA-UR-89-3031 
LA-UR-89-3029 
LA-UR-89-3024 
LA-UR-89-3020 
LA-UR-89-3019 
LA-UR-89-2946 
DOE/IE/10510-T1 
DOE/IE/10510-T2 
DOE/ER/25053-2 
PNL-6894 
DOE/PC/89904-T3 
DOE/PC/79909-7 
PNL-6108 
WSRC-RP-89-517 
WSRC-RP-89-0544 
WSRC-RP-89-545 
WSRC-RP-89-26 
WSRC-RP-89-269 
DPST-89-308 
WSRC-RP--89-47 
DP-MS-89-83 
DP-MS-89-40 
DOE/EIA-0035(89/06) 
ORNL/FTR-3381 
SAND-89-1170C 
SAND-88-2483C 
SAND-89-0991C 
SAND-89-0805C 
SAND-88-3429C 
SAND-88-0100C 
DOE/BC/14204-3 
DOE/ER/13493-3 
DOE/CH/10378-2-Vol.1 
DOE/CH/10378-2-Vol.2 
DOE/CH/10378-1 
LA-UR-89-3250 
LA-UR-89-3231 
LA-UR-89-3221 
LA-UR-89-3188 
LA-UR-89-3169 
LA-UR-89-3161 
LA-UR-89-3159 
CONF-891013-1 
CONF-8909207-2 
CONF-8909207—1 
CONF-8909206-1 
CONF-890403-27 
CONF-891082-1 
KFKI-1989-35/C 
CONF-890686-2 
CONF-8906150-5 
CONF-891091-1 
ORNL/FTR-3387 
DOE/OR/21400-T399 
DOE/EIA~0130(89/07) 
DOE/CE/90027-1-Rev.1 
DOE/S-0071 
DOE/EIA-0520(89/09) 
DOE/FE-0142 
DOE/EIA-0109(89/07) 
K/ICG-1077/V1 
DOE/ER/40171-5 


728 ERA Vol. 14, No. 23 


Order No. 


DE90000761 
DE90000768 
DE90000773 
DE90000776 
DE90000781 
DES0000784 
DE90000785 
DE90000786 
DE90000788 
DE90000792 
DE90000793 
DE90000794 
DE90000795 
DE90000796 
DE90000798 
DE90000806 
DE90000811 

DE90000813 
DE90000815 
DE90000817 
DE90000820 
DE90000821 

DE90000822 
DE90000823 
DE90000824 
DE90000825 
DE90000826 
DE90000827 
DES90000829 
DE90000831 

DE90000832 
DE90000833 
DE90000834 
DE90000835 
DE90000836 
DE90000837 
DE90000839 
DES0000843 
DE90000845 
DE90000846 
DE90000847 
DE90000849 
DE90000850 
DE90000851 

DES0000853 
DE90000854 
DE90000856 
DE90000857 
DE90000858 
DE90000860 
DE90000861 

DE90000862 
DE90000863 
DE90000865 
DES90000866 
DE90000867 
DE90000868 
DE90000869 
DE90000870 
DE90000873 
DE90000874 
DE90000875 
DE90000876 
DE90000877 
DE90000880 
DES90000881 
DE90000883 
DE90000884 
DE90000885 
DE90000886 
DE90000887 
DES0000888 


Report No. 


DOE/ER/40388—27 
DOE/ER/40150—87 


SAND-88-0993C 
SAND-89-0495C 
UCRL-101090 
UCRL-—100920 
UCRL—100568 
UCRL--101689 
SAND-89-0498C 
SAND-89-1956C 
SAND-89-0101C 
SAND-89-2064C 
ORNL/FTR-3382 
ORNL/FTR-3380 
SAND-89-0724C 
SAND-89-1276C 
SAND-89-2232C 
SAND-89-2401C 
UCRL—100323 
UCRL-101132 
UCRL-100906 
UCRL-—101184 
UCRL-99565 
UCRL-101901 
UCRL-—101900 
UCRL-101104 
UCRL-98854 
UCRL-101904 
UCRL-101902 
UCRL—101861 
UCRL-—101862 
UCRL—101130 
UCRL-—101186 


UCRL-101131-Rev.1 


UCRL-100832 
UCRL-100927 
SAND-89-0836C 
SAND-89-2223C 
SAND-89-0478C 
SAND-89-1011C 
SAND-89-2405C 
PPPL-2650 
PPPL-2646 
PPPL-2648 
UCLA/PPG-1252 
SAND-89-1196 
ANUCNSV-68 
PNL-6981 
UCID-21769 
UCID-21752 
UCID-21751 
UCID-21750 
UCID-21688 
PNL-—6993 
SAND-89-8646 
PNL-6442 
BNL-52214 
ANL/APS-CP-2 
LA-11674-M 
ANL-—88-49 
PPPL-2645 
LA-11591-MS 
UCID-21806 
UCID-21805 
KCP-613-4126 
ANL-89/21 
SAND-89-0875 
LA-11627-MS 
DOE/HWP--90 
BNL-52204 
PPPL-2653 
PPPL-2647 


Order No. 


DE90000889 
DE90000899 
DE90000900 
DE90000901 
DE90000902 
DE90000903 
DE90000904 
DE90000905 
DE90000907 
DE90000909 
DE90000910 
DE9000091 1 

DE90000912 
DE90000913 
DE90000914 
DE90000915 
DE90000924 
DE90000928 
DE90001002 
DE90001003 
DE90001006 
DE90001008 
DE90001011 

DE90001017 
DE90001018 
DE90001019 
DE90001021 

DE90001022 
DE90001023 
DE90001026 
DE90001027 
DE90001034 
DE90001045 
DE90001047 
DE90001049 
DE90001050 
DE90001051 

DE90001052 
DE90001054 
DE90001056 
DE90001065 
DE90001072 
DE90001073 
DE90001084 
DE90001086 
DE90001088 
DE90001097 
DE90001100 
DE90001117 
DE90001122 
DE90001 123 
DE90001 124 
DE90001 132 
DE90001133 
DE90001 142 
DE90001153 
DE90001164 
DE90001257 
DE90001259 
DE90001824 
DE90001826 
DE90001832 
DE90001834 
DE90001837 
DE90001839 
DE90001840 
DE90001841 
DE90001842 
DE90600721 
DE90600819 
DE90601090 
DE90601327 


Report No. 


SLAC-—349 
SAND-89-0748 
SAND-89-0750 
UCD-—472-134 
UCRL-53937 
UCID-21815 
UCID-21770 
UCID—21686 
PNL-7101 
DOE/ER-0424 
PNL-6995 
PNL-6996 
PNL-—6997 
PNL—6960 
PNL-6812 
WHC-EP-0083-1 
SAND-89-1442 
SAND-87-0388 
CONF-8910193-3 
ORNL/FTR-3389 
PNL-6973 
UCRL-—101800 
DOE/OR/21400-T400 
BNL-NCS—43160 
BNL-42047 
BNL-42637 
RCNP-P—101 
IPPJ-900 
NIRS-M-71 
DOE/ER/10513—1 
DOE/ER/13260-9 
DOE/PC/79919-9 
ANL/MCS-TM-57-Rev.2 
UCRL-101845 
UCRL-99984 
UCRL-101761 
UCRL-—100362 
UCRL-—101355-Rev.1 
UCRL-100953 
UCRL-101718 
CONF-891081-2 
CONF-890692-—22 
CONF-890971—1 
DOE/PC/88750—-T2 
ANL/NPBTS-TR-023 
BNL-43118 
WHC-EP-0182-15 
DOE/ER/40414—2 
DOE/ER/60434—4 
WHC-EP—0249 
WHC-EP-—0182-14 
WHC-EP-0264 
SAND-89-2261 -Pt.1 
SAND-89-2261 -Pt.2 
LBL-27795 
DOE/ER/10713—T2 
UCRL-101075 
WHC-SA-0647 
WHC-SP-0245 
LA-UR-—89-3330 
LA-UR-89-3303 
LA-UR-89-3105 
LA-UR-89-3095 
LA-UR-89-3060 
LA-UR-89-3155 
LA-UR-89-3143 
LA-UR-89-3140 
LA-UR-89-3136 
IC—89/54-Rev. 
INIS-BR—1610 
UM-P-89/10 
TsNIIAI-ON-5-88 








Order No. 


DE90601634 
DE90601748 
DE90601749 
DE90601751 

DE90601752 
DE90601753 
DE90601754 
DE90601755 
DE90601756 
DE90601757 
DE90601759 
DE90601760 
DE90601762 
DE90601765 
DE90601791 

DE90601827 
DE90601983 
DE90601984 
DE90601986 
DE90602054 
DE90602055 
DE90602056 
DE90602079 
DE90602080 
DE90602090 
DE90602104 
DE90602174 
DE90602180 
DE906021 81 

DE90602182 
DE90602183 
DE90602191 

DE90602192 
DE90602193 
DE90602194 
DE90602258 
DE90602259 
DE90602260 
DE90602261 

DE90602305 
DE90602306 
DE90602307 
DE90602321 

DE90602327 
DE90602328 
DE90602329 
DE90602350 
DE90602356 
DE90602357 
DE90602365 
DE90602366 
DE90602367 
DE90602379 
DE90602380 
DE90602382 
DE90602401 

DE90602420 
DE90602421 
DE90602441 
DE90602442 
DE90602466 
DE90602467 
DE90602469 
DE90602476 
DE90602501 
DE90602502 
DE90602519 
DE90602520 
DE90602538 
DE90602558 
DE90602559 
DE90602591 


Report No. 


IAEA-TECDOC-499 
INIS-XN-186 
INIS-XN-197 
INIS-XN-188 
INIS-XN-189 
INIS-XN-191 
INIS-XN-192 
INIS-XN-193 
INIS-XN—194 
INIS-XN-198 
INIS-XN-195 
INIS-XN-196 
INIS-XN-184 
INIS-XN-187 
INIS-BR-1612 
INIS-mf-11540 
INIS-BR-1615 
LIU-TEK-LIC—1 986-20 
UUIP—1187 
TRITA-EPP-88-06 
TRITA-PFU-88-12 
TRITA-PFU-88-13 
CTH-IEFT-PP-1989-05 
TRITA-EPP-89-01 
CTH-IEFT-PP-1989-04 
TRITA-PFU-88-10 
INIS-BR-1362 
CTH-RF-62 
CTH-RF-63 
CTH-RF-64 
CTH-RF-€65 
INDC(GDR)-055/LJ 
LUIP-8808 
LUIP-8813 
LUIP-8814 
BARC-1448 
IGC—102 

IGC-86 
PINSTECH/NCD-113 
IGC-105 

IGC-89 
UUIP-1191 
BARC—1438 
IGC-100 

IGC-90 
IGCAR-75 
IGC-104 
INIS-BR-1613 
INIS-mf-11538 
SRD-R-461 
YUT-88-03 
YUT-88-14 
IGC-85 
AEEW-R-2400 
K-1986-6 
IGC-82 

IGC-101 

IGC-84 
NSS/R-135 
YJT-87-17 
YJT-88-02 
YuT-88-11 
NSS/G-105 
TRITA-EPP-88-11 
INIS-BR-1618 
INIS-BR-1619 
BARC—1432 
SS-+-88-14 
IAEA-AL-018 
RISO-R-550 
SNV-3406 
IAEA-INFCIRC-368 


Order No. 


DE90602592 
DE90602599 
DE90602605 
DE90602606 
DE90602620 
DE90602621 
DE90602633 
DE90602635 
DE90602656 
DES0602658 
DE90602684 
DE90602685 
DE90602686 
DE90602687 
DE90602688 
DE90602689 
DE90602690 
DE90602691 
DE90602693 
DE90602746 
DE90602758 
DE90602766 
DE90602767 
DE90602768 
DE90602769 
DE90602770 
DE90602779 
DE90602784 
DE90602785 
DE90602786 
DE90602809 
DE90602837 
DE90602850 
DE90602862 
DE90602867 
DE90602868 
DE90602869 
DE90602870 
DE90602871 
DE90602872 
DE90602874 
DE90602876 
DE90602877 
DE90602885 
DE90602886 
DE90602887 
DE90602888 
DE90602889 
DE90602890 
DE90602891 
DE90602892 
DE90602893 
DE90602894 
DE90602907 
DE90602908 
DE90602909 
DE90602915 
DE90602918 
DE90602920 
DE90602923 
DE90602929 
DE90602933 
DE90602934 
DE90602936 
DE90602937 
DE90602952 
DE90602953 
DE90602954 
DE90602955 
DE90602956 
DE90602957 
DE90602958 


Report No. 


SSI-88-13 
SNV-3542 
SNV-3457 
SNV-3539 
BARC—1435 
BARC—1446 
LUMEDW-MEXL—1019-1989 
INIS-BR—1617 
NPL-RS(EXT)-97 
INIS-BR-1616 
IGC-83 

IGC—98 
BARC—1442 
IGC—93 

IGC—97 
IGCAR-77 
IGCAR-81 
SRD-R—427 
AEEW-R-2352 
IAEA-TECDOC-—504 
IAEA-TECDOC-511 
IWGATWR-2-1 
IWGATWR-2-2 
SKI-87115 
SV-UK—1989-9 
SVF-334 
INIS-BR—1620 
SKI-87139 
VTT-TIED—929 
YJT-89-02 
BARC—1445 
LHRL-LIB/Trans-5 
CTH-RF-61 
INIS-BR-1614 
AEEW-M-—2487/(pt.1) 
AEEW-M-2487/(pt.2) 
AEEW-R-2268 
BARC—1450 
IGC—103 
INIS-BR-1622 
VTT-TIED—931 
AEEW-M-2558 
AEEW-R-2312 
NEI-SE-41 
SKB-TR-88-26 
SKB-TR-88-28 
SKB-TR-88-29 
YJT-—88-07 
YJT-88-08 
YJT-88-12 
YJT-89-05 
YJT-89-06 
YJT-89-07 
SKN-24 

SKN-25 

SKN-26 
INIS-XN—190 
IAEA-INFCIRC-—335(Add.3) 
INIS-BR—1621 
BARC—1444 
IAEA-TECDOC—509 
RISO-M-2777 
RISO-R-567 
JINR-E—17-88-510 
UWThPh-1989-33 
JINR-E—17-88-475 
JINR-E—17-88-517 
JINR-E—18-88-530 
JINR-E-2-88-218 
UWThPh-1989-20 
UWThPh-1989-23 
UWThPh-1989-26 


Order No. 


DE90602959 
DE90602960 
DE90602961 
DE90602969 
DE90602983 
DE90602987 
DE90603044 
DE90603239 
DE90603243 
DE90603247 
DE90603248 
DE90603328 
DE90603329 
DE90603347 
DE90603368 
DE90603400 
DE90603457 
DE90603502 
DE90603539 
DE90603540 
DE90603541 
DE90603542 
DE90603543 
DE90603550 
DE90603551 
DE90603558 
DE90603582 
DE90603583 
DE90603598 
DE90603705 
DE90603839 
DE90603840 
DE90604364 
DE90604784 
DE90604785 
DE90604925 
DE90604937 
DE90604938 
DE90604939 
DE90604973 
DE90605245 
DE90605321 
DE90605360 
DE90605363 
DE90605368 
DE90605386 
DE90605387 


DES90605388 
DE90605389 


DE90605398 
DE90605399 
DE90605431 
DE90605438 
DE90605439 
DE90605440 
DE90605457 
DE90605460 
DE90605461 
DE90605462 
DE90605463 
DE90605464 
DE90605465 
DE90605507 
DE9060551 1 
DE90605512 
DE90605513 
DE90605524 
DE90605525 
DE90605572 


Report No. 


UWThPh-1989-27 
UWThPh-1989-28 
UWThPh-1989-34 
UWThPh-1989-12 
INIS-BR-1361 
UWThPh-1989-32 
INP—1290/PS 
ENEA-RT-PAS-89-10 
|IAE—4683-7 
lYaF-88-70 
YaF—89-11 
lYaF—88-126 
lYaF—88-148 
NIIEFA-P-K-0782 
lYaF—-88-139 
NIIEFA-P-B-0790 
UWThPh-1989-7 
JINR-E-—17-88-624 
JINR-E-2-88-495 
UWThPh-1989-15 
UWThPh-1989-24 
UWThPh-1989-31 
UWThPh-1989-36 
IFVE-OEIUNK-88-198 
IFVE-OTF—88-201 
UWThPh-1989-25 
UWThPh-1989-18 
UWThPh-1989-21 
YaF-88-123 
CNIC—00183 
CNIC—00191 
IAEA-NAHRES-1 
CNIC—00153 
CNIC—00187 
CNIC—00190 
CNIC—00203 
BALUF-STS—88-02 
FE-1869 
IAEA-TECDOC-516 
CNIC—00182 
SAAS-371 
CNIC—00189 
CNIC—00188 
YaF—88-151 
YaF—88-143 
lYaF—-88-162 
LUNTDX-NTMX—7009-1-27- 
1988 
LUNTDX-NTMX-—7010-1-7- 
1988 
LUNTDX-NTMX-7011-1-17- 
1988 
CEGB-TPRD/B—1079/R88 
FEL1905 
AEEW-R-2301 
CNIC—00265 
CNIC—00266 
CNIC—00271 
CNIC—00204 
CEGB-RD/B-6142/R89 
CEGB-TPRD/B—0937/R87 
CNIC—00186 
CNIC—00201 
CNIC—00267 
CNIC—00273 
FEL-1920 
ITEF—33-1988 
NIIAR—1 2-723 
NIIAR-31-762 
CNIC—00158 
CNIC—00274 
CNIC—00197 
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DE90605600 


Order No. 


DES0605600 
DE90605628 
DE90605648 
DE90605649 
DE90605650 
DE90605658 
DE90701450 
DE90701550 
DE90701677 
DE90701704 
DE90701712 
DE90701756 
DE90702238 
DE90702239 
DE90705911 

DE90705912 
DE90705914 
DE90705915 
DE90705916 
DE90705917 
DE90705918 
DE90705919 
DE90705920 
DE90705921 

DE90705922 
DE90706404 
DE90706406 
DE90706407 
DE90706408 
DE90706411 

DE90706412 
DE90706413 
DE90706414 
DE90706416 
DE90706417 
DE90706418 
DE90706419 
DE90706420 
DE90706422 
DE90706423 
DE90706426 
DE90706429 
DE90706431 

DE90706432 
DE90706433 
DE90706434 
DE90706438 
DE90706439 
DE90706441 

DE90706442 
DE90706443 
DE90706444 
DE90706445 
DE90706446 
DE90706447 
DE90706448 
DE90706449 
DE90706472 
DE90706473 
DE90706474 
DE90706476 


Report No. 
lYaF—-88-150 


ENEA-RT-COMB-89-5 


CNIC—00232 
lYaF—-88-117 
R-204 
IAE—4718-3 
CEPN-—132 
IPNO-DRE-88-25 
JAERI-M-89-022 
KEK-—88-17 
JAERI-M-89-024 
IPPJ—903 
CEA-CONF-9682 
CEA-CONF—-9685 
INIS-SU-118 
INIS-SU-130 
INIS-SU—125/A 
INIS-SU-126/A 
INIS-SU-120/A 
INIS-SU-124/A 
INIS-SU-127 
INIS-SU-121/A 
INIS-SU-111/A 
INIS-SU-129 
INIS-SU-117 
RISO-M-2773 
SJF-Orientering—62 
NEI-DK-—182 
NEI-DK-183 
NEI-DK-184 


DTH-LET-RE-88-4-Pt.1 
DTH-LET-RE-88-4-Pt.2 


DTH-LET-RE-88-3 
NEI-DK-191 
NEI-DK-193 
NEI-DK-194 
NEI-DK-195 
NEI-DK-197 
NEI-DK-198 
NEI-DK-199 
DTH-LFK-F—88-01 
NEI-DK-203 
NEI-DK-204 
NEI-DK-205 
NEI-DK-—207 
NEI-DK-208 
RISO-M-2781 
RISO-M-—2780 
NEI-DK-209 
VTT-TUTK-613 
VTT-TIED-964 
VTT-TUTK-608 
VTT-TUTK-607 
VTT-TUTK-606 
VTT-TIED—993 
OPTIMITURVE-1 
NEI-FI-79 
STF—11A89008 
IFE/KR/E-89/002 
IFE/KR/E-89/001 
NILU/OR-5/89 
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Order No. 


DE90706478 
DE90706479 
DE90706480 
DE90706481 

DE90706483 
DE90707113 
DE90707117 
DE90707119 
DES90707120 
DE90707121 

DE90707122 
DE90707127 
DE90707129 
DE90707130 
DE90707131 

DE90707288 
DE90707291 

DE90707379 
DE90707380 
DE90707381 

DE90707382 
DE90707383 
DE90707384 
DE90707385 
DE90707386 
DE90707387 
DE90707389 
DE90707390 
DE90707423 
DE90707477 
DE90707478 
DE90707479 
DE90707480 
DE90707481 

DE90707482 
DE90707483 
DE90707484 
DE90707493 
DE90707494 
DE90707498 
DE90707499 
DE90707530 
DE90707532 
DE90707590 
DE90707592 
DE90707593 
DE90707594 
DE90707595 
DE90707596 
DE90707597 
DE90707598 
DE90707677 
DE90708158 
DE90708159 
DE90708165 
DE90708166 
DE90709218 
DE90709219 
DE90709220 
DE90709221 
DE90709222 


Report No. 


CMI-R-8930700-1 
CMI-R-893060- 1 
CMI-R-8930150-1 
NILU/OR-4/89 
NILU-TR—10/88 
LAL-88-26 
LAL-89-02 
GANIL-P-89-05 
CRN-HE-89-03 
GANIL-P—89-06 
GANIL-P-89-07 
CRN-PN-88-24 
GANIL-A-89-05 
GANIL-A-89-04 
GANIL-A-89-01 
KFK-4515 
INIS-mf—12005 
BONN-IR-89-04 
BONN-IR-89-02 
BONN-IR-88-59 
GSI-89-60(prepr.) 
GSI-89-59(prepr.) 
BONN-HE-89-03 
BONN-HE-89-04 
BONN-HE-89-07 
GSI-89-57(prepr.) 
BONN-IR-89-12 
RCM-00389 
GSF-20/88 
BONN-IR-88-56 
BONN-IR-88-54 
BONN-IR-88-53 
Juel-2270 
GSI-89-19 
GSI-89-17 
Juel-Spez—497 
Juel-2275 
BONN-HE-89-08 
BONN-HE-89-05 
BONN-IR-88-17 
BONN-IR-88-51 
KFK-4509 
KFK-4492 
BONN-AM-89-04 
Juel-Spez—505 
BONN-IR-88-33 
GSI-89-20 
BONN-IR-89-08 
Juel-Spez—499 
BONN-IR-88-57 
BONN-IR-88-61 
KFK-4558 
FRNC-TH-3477 
FRNC-TH-3503 
FRNC-TH-3522 
FRNC-TH-3440 
EEO-ED-210/220 
EEO-ED—194/143 
EEO-ED-43/106 
EEO-ED—1 83/207 
EEO-ED—123/124 


Order No. 


DE90709223 
DE90709224 
DE90709225 
DE90709226 
DE90709227 
DE90709228 
DE90709229 
DE90709230 
DE90709231 
DE90709232 
DE90709233 
DE90709235 
DE90709236 
DE90709237 
T189016008 
T189016541 
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